


SUPPLEMENT TO “THE ENGINEER,” JANUARY 30, 1914) 











ngQine ey. 








— ——or 


VOL. CXVI—FROM JULY TO DECEMBER, 1915. 








London: 
OFFICE FOR PUBLICATION AND ADVERTISEMENTS, 33, NORFOLK STREET, STRAND, W.C. 


















































one 
wal 
dus 
ap 
oth 
cor 
to 
20 
dey 
ant 


wit 
bee 
cle 
by 

jus 


the 


de 


COi 
sal 
si0 
mi 
int 
po 
th: 
mé 


en 


si 
fr 











j, 1913.—Von, CXVI. 








Cg Fe a ohh te de ee 


JUNE. 


Coal Dust Explosions. 


THe fourth report of the Explosions in Mines 
Committee was issued during the month. Although 
thi; Committee has now got an experimental station 
9 its own at E-kmea's, in Cumberland, this report is 
wholly concerned with work done at Altofts by the 
Mining Association of Great Britain, which work was 
taken over about two years ago by the Government 
Committee. Quite the most important part of the 
report is that which relates to the effect of obstructions 
in the gallery on the development of an explosion 
once it is originated. It is shown that in a smooth- 
walled experimental gallery an inflammation of coal 
dust produced a pressure of 2 1b. per square inch at 
a point 350ft. from the source of ignition. With all 
other conditions precissly the same the effect of 
constricting the diameter of the gallery from 7ft. 6in. 
to 6ft. 6in. by means of an angle iron ring placed at 
200ft. from the igniter was to increase the pressure 
developed by the explosion to 10}]b. A second 
and similar constriction placed at 250ft. caused the 
pressure to rise to 21 Ib., and a third at 300ft. produced 
with the two others a pressure of 55]b. Had there 
been no constrictions, and had the gallery been : uffi- 
ciently long, the inflammation would by itself develop 
by and by into an explosion and produc? pressures 
just as high as these. The effect of the constrictions 
is therefore not to increase the ultimate violence of 
the explosion, but to cause that violence to be 
developed much sooner than would otherwise be the 
case. Of curse, all this relates to an explosion of 
coal dust, but there is little doubt that almost the 
same laws are followed in the case of a gaseous explo- 
sion. Once more, therefore, the work of this Com- 
mittee is proving to be of considerable scientific 
interest in itself and of practical importance from the 
point of view of the coal miner, and possibly from 
that of the internal combustion engineer and the gun- 
maker, 


The New Welland Canal. 


THE Welland Canal, which has served its 
purpose since the middle of the last century in afford- 
ing navigation a passage between Lake Ontario and 
Lake Erie, between which bodies of water nature has 
placed the world-famous Niagara Falls, is to be 
replaced by a new canal at an estimated cost of ten 
million pounds. The Dominion Government called 
for tenders for the work on June 2nd, the initial 
appropriation having been passed in the House of 
Commons in the latter part of May. The plans have 
been prepared under the direction of the Department 
of Railways and Canals of Canada, Mr. W. A. Bowden, 
M. Can. Soc. C.E., being chief engineer of the depart- 
ment, Mr. J. L. Weller, M. Can. Soc. C.E., chief 
engineer of the Welland Canal, and Mr. Alfred Noble, 
M. Inst. C.E., of New York, consulting engineer. 
The route will follow the valley of Ten Mile Creek 
from Lake Ontario, crossing the present canal below 
Lock No. 11 at the level which now exists there, 
the rise being effected by three isolated locks with 
suitable pondage areas intervening. This level will 
be carried through to the foot of the escapement 
below Thorold, which will be overcome by three locks 
in flight and a single lock on the upper level in the 
town of Thorold. Beyond Thorold the level of low 
water in Lake Erie will be held to Port Colborne, the 
present canal route being practically followed except 
bet ween Port Robinson and Welland River, where it 
IS proposed to utilise the Welland River, and at a 
point near Humberstone where the present sharp 
bend will be done away with by a cut-off. The guard 
lock will be built in this cut-off, and will be utilised 
to protect the canal from high water of Lake Erie. 








Nineteen miles of the twenty-seven in the old canal 
will be used in the new one, but instead of twenty- 
seven locks there will be only seven, each of 46$ft. 
lift, 80ft. wide, and long enough to take in a vessel 
of 800ft. The work is to be completed in five years. 
The contracts will be let by sections, beginning at 
Lake Ontario. 


The London County Council’s Tramways. 


THE month saw the publication of the 
annual report on the working of the London County 
Council’s tramway system. The financial result was 
that, after paying debt charges, there was just under 
£500 left to carry to the Renewals Fund and nothing 
remained for the General Reserve Fund. The horse 
traction portion has been run at a loss, as usual, and 
the receipts from the electrified portion are less than 
was anticipated, so that instead of putting over 
£150,000 to the Renewals Fund, as should have been 
done had the Council set aside its two-thirds of a 
penny per car-mile, there is less than £500 for this 
purpose, while it is estimated that over £116,000 will 
have to be taken from the renewals fund during the 
coming twelve months. It cannot be called a happy 
state of affairs. Of course, the Highways Committee 
of the Council raises its usual complaint regarding 
motor omnibuses, and of how these vehicles have 
taken away passengers from the tram cars. It wants 
the omnibus companies to be taxed more than they 
are, and says that they should be compelled to 
pay rates. But, even supposing that these companies 
did pay rates, could they be legitimately rated to an 
extent which would materially benefit the finances 
of the Council’s tramways, and would such taxation 
have the effect of bringing back passengers to these 
tramways ? We are doubtful on both points. The 
motor omnibus is a cumbrous and in many respects an 
undesirable vehicle for our streets, and it undoubtedly 
damages roads with light foundations, but it is not so 
cumbrous nor so unwieldy as the large present-day 
tram cars, nor does it monopolise the road as the 
tram cardoes. Even, therefore, if the omnibus com- 
panies could be rated for using the roads, it is hard to 
see that they could justly be rated to anything like 
the extent of the tramways or even to an extent which 
would appreciably decrease the burden at present 
borne by the latter. Moreover, passengers will con- 
tinue, curiously enough, to do as they are doing now— 
that is to say, make use of the service which suits 
them best. The question is: Can the tramways give 
a better and more convenient service than the omni- 
bus ? If they can, the passengers will certainly go 
back to them. 


The Imperator. 


THe Hamburg-Amerika liner Imperator, 
which left Cuxhaven at three in the afternoon of 
June 11th, arrived at Sandy Hook at ten in the even- 
ing of June 18th. Both times are given according 
to British reckoning. A description of this vessel 
appeared in our issue of June 20th last. She was built 
by the Stettiner Maschinenbau Aktien-Gesellschaft 
Vulcan at Hamburg, where she was launched by 
H.I.M. the German Emperor on May 23rd, 1912. 
On her voyage across the Atlantic she carried approxi- 
mately 3550 passengers and a crew of 1180. The 
weather experienced was on the whole far from good, 
and for two days heavy storms were encountered, 
whilst for a period of twenty-four hours she was 
delayed by fog. In spite of the fact that the wind 
at times registered more than force 10, so steady 
is the ship that many of the passengers were quite 
unaware of its strength. The docking operations in 
New York occupied fifty minutes. The Imperator 
is the largest vessel afloat. She is 920ft. 6in. long 
over all with a breadth of 98ft. Her height from 
boat deck to keel is 100ft. 4in. Her gross registered 








tonnage is 52,117 tons, and her displacement when 
fully laden is 57,000 tons, her draught then being 
35ft. 6in. She has boat accommodation for 5500, 
whereas the total number of passengers and crew 
which she can carry is 5200. The four four-bladed 
propellers which drive the ship make normally -175 
revolutions per minute, giving her a speed averaging 
22} knots. They can, however, be speeded up to 
185 revolutions to produce a speed of rather over 
233} knots. The propelling machinery consists of 
turbines of the combined impulse and Parsons type, 
having a total ahead horse-power of 62,000 and 
astern power of 35,000. 


Underground Railways in Italy. 


THE underground system for relieving the 
congested traffic of great cities is gaining favour in 
Italy. The scheme for Milan has already been 
touched on. The projects for providing Genoa and 
Naples with the same method of locomotion are 


about to be adopted. In the former case it 
is proposed to start to the west of the town, 
near the station of Sampierdarena, headquarters 


of Ansaldo’s workshops, and after boring through 
the S. Benigno hill to come up into the open on the 
east side of Genoa, there to take breath before 
plunging under the teeming suburbs of 8. Francesco 
and 8. Luca d’Albaro, and emerging again at Quarto, 
where Garibaldi’s volunteers embarked. The line 
will be 6-4 miles long, of which 5-5 miles will be in 
tunnel. Sixteen will give access to the 
principal quarters of the city. The permanent way 
will be laid with Vignole rails, 93 lb. per yard ; con- 
tinous current will be supplied by the Maira Company, 
and the expense will be about £1,250,000. The cost 
of the Metropolitana Elettrica of Naples is estimated 
at the same figure. The latter line will join the Wes- 
tern, or Mergellina, quarter with the Circumvesuviana 
station for Pompei, and will have a suburban branch 
at Vomero to the Agnano thermal baths and Camaldoli 
hill, thus facilitating the present meagre means of 
access to those resorts of tourists. Eight of the 
fifteen urban stations will be served by lifts. The 
line will be a double one. The trains, running at 
20 miles per hour, will follow each other at intervals 
of three minutes. The platforms will be constructed 

as in England—on a level with the carriage floors. 
The first stone of the new line was laid in the presence 
of King Victor Emanuel on the 15th of June. 


stations 


The War-office Aeroplane Engine Competition. 


DvuRINnG the month the conditions and regu- 
lations which are to govern the forthcoming aeroplane 
engine competition were issued by the War-office. 
This competition will be held at the Royal Aircraft 
Factory, Farnborough, and will begin on February 
Ist, 1914. Entries for it will be received by the 
Secretary of the War-office up to August Ist of this 
year, and competing engines are to be delivered at 
the Factory by January 15th. The engines are to 
be of British manufacture throughout. The horse- 
power required is anything from 90 to 200, to be 
developed in more than four cylinders. The gross 
weight of the engine—what exactly “‘ gross weight ” 
is taken to mean is carefully defined—together with 
the fuel and oil required for a six hours’ run, is not 
to exceed I11]lb. per horse-power. Among the 
‘desirable attributes’? are absence of vibration, 
smooth running at all powers and in the normal or 
inclined position, slow running under light load, 
low head resistance, silence and absence of smoke, &c., 
adaptability for starting otherwise than by swinging 
the propeller, invulnerability to small-arm projectiles, 
economy as regards the minimum number of spare 
parts to be carried, and satisfactory running under 
variations in the atmospheric tempe ature. The 
engines will be tested on two runs of six hours each 
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in duration and on special runs, when they will be 
placed in inclined positions not exceeding 15 deg. 
The prize offered is £5000, with ten consolation 
prizes of £100 each. Orders up to the value of 
£40,000 will be given after the competition. The 
conditions a~e undoubtedly stringent, but we have 
not the least fear as to their being fulfilled. They 
are certainly based on a practical knowledge of the 
requir.ments of an aeroplane engine, and, although 
one or two of the “ desirable attributes *’ are desirable 
only in a military or naval aeroplane engine, still, in 
all else the competition should be of direct benefit 
to the whole field of aviation. We have now in this 
country a rapidly growing native aeroplane industry, 
but are still very largely dependent on the Continent 
for our engines. The forthcoming competition, it is 
to be hoped, will go a long way towards amending this 
state of affairs. 


- 


Municipal Trading in Germany. 


REcENTLY the Governments of several 
important German States have been endeavouring, 
by means of legislation and injunctions to local 
authorities, to encourage the introduction of a 
communist system in the erection of electricity works 
and gasworks, and in the construction of tramways, 
suburban railways, and undertakings of a similar 
nature. For instance, as already reported in these 
columns, Bavaria has recently introduced uniform 
legislation controlling the supply of electricity 
throughout the entire State. In spite of all efforts, 
however, a small number of powerful companies is 
continually advancing in the direction of a monopoly, 
particularly for the supply of electric current and the 
working of local railways and tramways. In this 
the companies are frequently aided by the munici- 
palities themselv.s, which in many cases find it 
impossible to work their undertakings at a profit and 
readily place them in the hands of p-ivate concerns. 
In this connection an agreement just concluded 
between the town of Elberfeld and a private firm is 
not without interest. Its principal provision is to 
the effect that all tramways which have hitherto 
been retained, and which have been run at a loss 
of about £5000 a year, are to be sold to the company, 
with a monopoly for the construction of further lines, 
for £50,000 worth of shares. An attempt is being 
made to introduce a similar arrangement at Karls- 
ruhe, where it is proposed to form a company for the 
supply of electricity and the working of traffic arrange- 
ments, the town, however, retaining in this case more 
than 50 per cent. of the shares. 


Aviation Prowess. 


THE performance of Brindejone des Moulinais 
in flying from Paris to St. Petersburg, and incidentally 
covering 750 miles from Paris to Warsaw between 
sunrise and sunset, forcibly emphasises the remarkable 
advance made in aviation. There is no striking 
departure in the designs of the machines or of the 
engines, which have preserved the characteristics 
of the earlier types, but they have been refined and 
improved as the result of experience until the aeroplane 
seems in a great measure to have lost the element of 
danger which was at one time regarded as inseparable 
from an essentially unstable apparatus. The reason 
for this apparent security lies in the much stronger 
construction of the machines and the very high speeds 
attained with the powerful engines now fitted. An 
equally important factoris the greater experience of the 
airman, who has acquired a skill that enables him to 
manage his aeroplane with almost automatic precision. 
During the first stage of his flight ‘Brindejone des 
Moulinais attained an average speed of 108 miles 
an hour, and, favoured by the wind, he is said to 
have flown between Wanne and Hanover at the rate 
of 134 miles an hour. Another striking feature of 
aviation is that while scores of airmen are flying every 
day serious accidents are somewhat rare, and the 
aggregate distances covered are so great that the 
aeroplane, in expert hands, is no longer regarded as a 
dangerous instrument of locomotion. Better me- 
chanical engineering is still required in the design, 
but the essential points are being more fully studied 
and understood. — 


Total Adherence Wagons. 


AN interesting development of the motor 
vehicle is the encouragement being offered by the 
French military department to builders of wagons 
with four driving wheels. The advantage of what is 
called the “‘ total adherence ” type of wagon lies in 
the facility with which it starts under the heaviest 


without the use of winding gear, and, what is of more 
importance in a class of vehicle for military work, it is 
much less destructive to the road surface than the 
ordinary wagon in which the starting effort is exerted 
on two wheels. Attempts in the past to produce 
a satisfactory type of ‘total adherence ’”’ wagon, 
other than by electrical means, have failed 
on account of the loss of power in transmission 
which more than counterbalanced the advan- 
tages gained. The petrol-electric system has so far 
given the best results, but for military purposes there 
is an objection to what appears to be an unnecessary 
complication, and the French Government is encourag- 
ing research more particularly in the direction of 
mechanical transmission. ‘Trials carried out a few 
months ago brought out one vehicle constructed by 
Panhard in collaboration with Chatillon-Commentry 
and known as the Panhard-Chatillon. Its behaviour 
was satisfactory, but it is doubtful whether the 
mechanical efficiency is good. ‘The vehicle, however, 
fulfilled all the conditions of the test, and a number 
of wagons has been purchased by the War Department. 
In order to give other makers ample time to design and 
build wagons of this type, the Government has pub- 
lished the conditions of a trial which is to be carried 
out next year. At the same time the Russian Govern- 
ment is organising similar tests. There is obviously 
a considerable opening for business in vehicles with 
four driving wheels, not only for military require- 
ments, but for all kinds of heavy haulage purposes. 


French Railway Improvements. 


Waite the Ouest-Etat Railway is every year 
rapaciously swallowing the ratepayers’ money and 
is showing an alarmingly growing deficit, it is, never- 
theless, creditably improving the service, and seems 
anxious to do everything, short of economical work- 
ing, to merit the claim put forward by the supporters 
of State management that it will eventually develop 
into a “‘ model railway.’ A private company would 
have done the same thing with less cost. Still, it is 
something for the Ouest-Etat to run its trains to 
time and accelerate services, as is being done in the 
case of the boat train between Paris and Dieppe. 
Now that the line by way of Pontoise has been doubled 
the day trains will take this shorter route instead of 
passing by Mantes, and the journey will be accom- 
plished in two and a-half hours instead of in three 
hours as at present. It is hoped next year to reduce 
the time between Paris and Dieppe to two hours. 
This acceleration has obliged the Nord to diminish 
the time between London and Paris, and this will be 
done partly by suppressing the long delay at the 
Customs at Calais, passengers’ luggage being inspected 
on the boat while crossing. The poor financial results 
of the Ouest-Etat Railway finds its counterpart in 
the Belgian State Railways, which have always been 
criticised during the annual debates on the budget 
estimates, and it was even rumoured some time ago 
that the railways were to be made over to a private 
company. A Commission, however, which has been 
investigating the management of the railway system, 
has reported in favour of making the railway depart- 
ment entirely independent, so that it may be run upon 
a more practical and commercial basis, and everyone 
will have his share of responsibility. ° 


The Association of German Engineers. 


Tue fifty-fourth general assembly of the 
Association of German Engineers was held from 
June 23rd to 25th at Leipzig, that city having 
apparently been chosen to give the members an 
opportunity of visiting the Building Exhibition at 
present being held there. Several hundred members 
of the American Society of Mechanical Engineers, 
who are visiting various German towns, were invited 
to take part in the assembly, and were present during 
the first two days. In the course of the first day’s 
proceedings an address was delivered by Professor 
William Goss, the President of the American Society, 
on “ The Principles of Engineering in North America,” 
in which the author gave an interesting survey of tech- 
nical conditions in the United States as compared with 
those prevailing in Germany, and referred to the help 
afforded by the two countries to each other in the 
field of engineering science. On the 24th the princi- 
ples of scientific management came up for discussion, 
papers being read on the Taylor system by Mr. 
Dodge, of America, and Professor Schlesinger, of 
Berlin. The most various opinions were expressed 
in the open discussion that followed, and the question 
was generally considered to be not yet ripe for decision. 
On the last day of the congress papers were read by 
German members on the subjects of rope suspension 
railways for long-distance traffic and modern methods 
of transport in factories. The next year’s meeting 


—_—_ 
will be held at Bremen. Some idea of the importance 
of this Association may be gathered from the fact that 
its funds at present amount to £90,000. 


The Lotschberg Railway. 


Tuts important Swiss railway his just been 
completed, and it has been decided to ope: it foy local 
traffic on July 14th and for internationil trains on 
August 1 t. Electric traction has been established 
throughout the whole line, which is about 46 Miles 
in length and runs from Spiez in the Nort!) to Brigue 
where it joins up to the Simplon Railway, It j, 
worked on the single-phase system at 15,000 volt, 
and a frequency of 25, the current being ~\pplied by 
the Berne Power Works, which has opened a special 
station for the purpose at Kandergrund. There 
are in all 34 tunnels, of which the principal one jg 
over 9 miles in length and traverses the Berne. 
Alps. The total cost of constructing the tinnel wag 
52,000,000f. The highest point of the railway jg 
4080ft. above the level of the sea, and is a1 the same 
time the culminating point of the main tunnel, whic) 
has a gradient of 7 in 1000—1 in 143. Important ag the 
Létschberg Railway is for the internal traffic of 
Switzerland, its significance for other countries, anq 
particularly for France, is still greater, as it wil 
considerably shorten the route from the north and 
east of that country to Italy, and will probably 
attract much of the traffic which at present passes 
over the Gothard Railway. A full description of 
many of the more important works appeared in our 
issues of June 14th, 1907; October 2nd, 1908, 
March 10th, November 10th and 24th, and December 
8th and 22nd, 1911, and in to-day’s issuc we deal 
with the official inspection which took place last 
week. 


Boats and Davits. 


THE final report of the Committee on Boats 
and Davits was presented towards the end of the 
month. Its findings were naturally anticipated to 
some extent by the interim report, but it remains, 
nevertheless, an important and valuable document, 
as notable for its sound common sense as for the 
technical knowledge it displays. The Committee 
had a difficult task to perform, and it has done it 
well. It has examined with minute care all the 
systems of launching boats which were submitted to 
it, and has made generalisations of great importance. 
Its most notable recommendation is, unquestionably, 
that bigger boats than those now ordinarily in use 
should be carried. The boats proposed would be 
50ft. long, weigh 28 tons, would carry 250 passengers 
each, and would be propelled by paraffin engines. 
They would be, to a large extent, decked over, and 
special means of ventilating would be provided. 
Two ways of launching such vessels are mentioned. 
The first is by davits, the second by the sinking of 
the parent vessel. The Committee has satisfied 
itself that davits, worked by hand or power, can readily 
be designed to deal with boats of such size, but it is 
recognised that in some cases the better plan would 
be to allow the lifeboats to float off the sinking ship. 
In all probability it would be both easier to stow a 
few such large boats, and to launch them, than to 
stow and launch the great number of smaller boats 
that have been carried since the panic caused by the 
loss of the Titanic. But if the smaller boats are 
used the Committee recommends that they should be 
nested in parallel tiers, provision being made for 
launching from either side of the vessel. The 
question of falls naturally receives very careful 
attention, but we must refer those who are interested 
to the report itself for further particulars, noting only 
that it is assumed that men well trained in the 
handling of davits are available in suflicient numbers 
on all ships. The Committee has very wisely 
refused to be led away by any of the wild suggestions 
that the Titanic disaster has produced, but has 
endeavoured to balance the requirements of p®s 
sengers against the requirements of the shipbuilder 
and the shipowner. 


The Bagdad Railway. 


AccorpInG to the report recently issued 
by the board of directors for 1912, the following 
sections of the Bagdad Railway were opened t 
traffic during the year:—(1) On April 27th the 
sections Dorak-Yenidje and Yenidje~Mamoure, 114"! 
kiloms.; (2) December 2nd, Radjou—Aleppo and 
Aleppo-Djerablisse, 202-7 kiloms.; (3) December 
21st, a prolongation of the line Konieh-Ouloukichla 
to Kara—Pounar, on the southern side of the Taurus 
Mountains, 53-5 kiloms. Thus 371 kiloms. of line 
were opened during the year, and the Euphrates w® 
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— 
at Djerablisse. The report gives the impres- 
building operations were relaxed during the 
year owing to the disastrous wars in which the 
Ottoman KXmpire was engaged. A recent article in 
the Frankfurter Zeitung, purporting to come from an 
authoritit ive source, states that there are three breaks 
in the line as at present constructed, the most im- 
nortant of which is the passage of a gorge on the 
eastern slopes of the Taurus, which involves such 
technical difficulties and financial sacrifices that it is 
proposed to await a more propitious time for its 
construction. The railway is being pushed forward 
as rapidly as possible beyond the Euphrates, and it is 
also intended to begin immediately to work back- 
wards from Bagdad to Samarra on the Tigris. It is 
expected that the first section beyond the Euphrates, 
viz., Djerablisse-Harran (110 kiloms.) will be com- 
pleted by April next and the following section, from 
Harran to Reis-ul-Ain (100 kiloms.), by the middle 
of 1914. In all probability the entire railway to 
Bagdad will be opened to traffic by the middle of 


1916. 


reached 
sion that 


The Paris Water Supply. 


HE water famine in Paris two years ago 
was so serious a matter that several schemes for 
tapping new sources of supply which would render 
any further dearth practically impossible were 
brought under consideration. At present there are 
available 325,000 cubic metres of spring water a day, 
to which must be added 80,000 cubic metres of 
sterilised Marne water and 60,000 cubic metres of 
filtered Seine water. This is in excess of the maximum 
consumption yet recorded, but as the population is 
steadily increasing there may be a deficit in any 
season of prolonged drought. After examining all 
the different projects, including one for bringing 
water from the Lake of Geneva, the Prefect of the 
Seine has recommended the Municipal Council to 
adopt the scheme for building an aqueduct to tap the 
subterranean water in the Val de Loire between Gien 
and Nevers, whereby it would be possible to bring 
to Paris a million cubic metres a day. Naturally, 
the inhabitants of the Loire basin are strongly opposed 
to a scheme which at certain periods of the year would 
mean a serious drain upon the river, especially at a 
time when such stfenuous efforts are being made to 
render the Loire navigable. The Paris engineers, 
however, propose to construct vast reservoirs which 
would serve to regulate the level of the Loire. The 
capacity of these reservoirs would be about 200,000,000 
cubic metres. The representatives of the Loire 
basin are quite willing to discuss the matter with the 
Paris authorities, and there is no doubt that a satis- 
factory arrangement will be come to, although it is 
generally believed that the estimated cost of 
400,000,000f. will be largely exceeded. The Prefect 
of the Seine nevertheless considers that this is the 
only practical scheme capable of satisfying the 
requirements of the capital, and it will doubt- 
less shortly receive the approval of the Municipal 
Council. 


Dearth of Trucks on Prussian Railways. 


For some years the dearth of trucks on the 
Prussian State Railways has caused serious dis- 
turbance to traffic every autumn. This year extra- 
ordinary efforts are being made to ensure the proper 
working of the railways; great numbers of wagons 
are being constructed and new lines are being laid 
down in the busiest districts. A Berlin association 
for investigating traffic problems—the Verein fiir 
Kisenbahnkunde—has set aside £800 to be offered 
in prizes for the best suggestions for obviating traffic 
disturbances in future. Of this sum half has been 


_ contributed by mining circles, which have the greatest 


interest in the subject, and the other half by the 
Prussian Railway Ministry. Three competitions are 
to be organised, in the first of which the following 
question is to be answered :—Under what conditions 
do self-unloading trucks for unloading at the side or 
bottom offer greater advantages to the consigners 
and the railway administration than the normal open 
wagons used on German railways for the transport 
of goods, such as coal and ore, in bulk? In the second 
competition the question is asked as to whether such 
trucks could advantageously be substituted in ports 
for the goods wagons that are emptied by tipping. 
Finally, the quest’ons are asked as to what extent 
it is advisable that consigners should send to the same 
destination consignments occupying a whole train or 
several trucks, how far this would simplify the 
working of the railways, and in what manner the 
“uilway administration can induce traders to send 
Va-ious consignments together. 











PROGRESS OF ENGINEERING IN THE EAST. 
(By our Special Commissioner: ) 
No. XI* 
TRADE IN THE STRAITS SETTLEMENTS. 


THE total annual value of imports to the Straits 
Settlements may be taken roughly at £45,000,000, 
and that of exports at £40,000,000. These figures 
represent more than double the values of twenty 
years ago, and the increase has been gradual and 
persistent over the whole period. Of the gross total 
imports in 1911 the United Kingdom supplied 
10.3 per cent ; British Protectorates and Possessions, 
53.4 per cent.; foreign countries, 36.3 per cent. Of 
the exports the United Kingdom took 25.1 per cent.; 
British Protectorates and Possessions, 29.8 per cent.; 
foreign countries, 45.1 per cent. The two principal 
ports are Singapore and Penang. The former does 
by far the largest trade, but Penang increased its 
proportion in 1911 by 24 per cent., while Singapore’s 
increase was only 4} per cent. 

It is with the 10.3 per cent. of imports from the 
United Kingdom, and particularly the proportion 
representing metals and machinery, that this article 
is interested. Practically the whole of the £4,500,000 
involved is represented by articles manufactured and 
partly manufactured, and if the proportion of this 
paid for metals and machinery be taken as one-half 
a fair idea of the volume of trade affecting the British 
engineer will be obtained—say, £2,250,000 in value. 
The principal items are :—Iron and steel sections, 
including rails, electrical machinery, steam engines 
and boilers, gas and oil engines, rubber machinery, 
tin dredgers, motor cars and wagons, road rollers and 
road traction engines. Those for which there is an 
increasing demand are :— 

Rubber machinery.—Already there are about 600 
installations in the Malay Peninsula, each costing 
from £2000 to £5000, and with the rapid growth of 
plantations many more are wanted every year. 
Suction gas plants are favoured for driving these 
‘factories,’ the popular units being 45, 60, and 75 
brake horse-power. Petrol engines are also used, 
and there is likely to be a serious attempt to get a 
footing for the semi-Diesel engine. 

Tin dredgers.—The Malay ‘States produce two- 
thirds of the world’s tin supply; the deposits are 
alluvial. Lately experiments of a successful nature 
have been made with dredgers from Australia. The 
present extraordinary demand for tin has stimu- 
lated enterprise, and as dredging has now been proved 
to be practical and profitable a demand for this class 
of machinery is likely in the near future. 

Motors and cycles.—These are classed together in 
the returns, and as Britain does all the cycle trade and 
this item is not distinguished, the following figures 
must be read accordingly. They are given in Straits 
dollars, the value of which is 2s. 4d. sterling :— 


. 1911. 1912. 
Do's. Dols. 
United Kingdom 742,735 744,872 
United States ... 51,529 453,313 
CR a, oi es nase ch 79.918 ... 58,820 
Belgium, Hoiland, and Austria ... 23,066 ... 24,376 


The feature of this table is the enormous increase of 
the American trade, which in one year has leaped from 
51,529 dols. to 453,313 dols., while the trade with the 
United Kingdom has barely held its own. This is 
accounted for locally by two things—the demand 
for a light and cheap car to suit the roads of the 
country and the purses of the people, and the facilities 
given by American makers to their agents. The 
British maker is said to demand cash in full against 
all shipments, and will not move from this rule even 
in the case of a first sample car. Added to this is the 
statement that it pays a local firm better to sell a 
cheap American car on which he has taken no initial 


| business. 





of education to make a market for other types. I 
should not be surprised if a big demand for these sets 
in, and I commend the matter to the attention of 
makers. 

Electrical machinery.—This trade is small at present, 
representing 236,000 dols. in 1911 and 300,000 dols. 
in 1912. The increase, however, is significant, and 
must be emphasised in the near future. All the new 
equipment of the harbour works at Singapore will 
be operated by electric power, and there are several 
other schemes maturing which will use it. A sewage 
scheme is in hand for Singapore, which will entail 
the spending of a large sum within the next two or 
three years. Other towns have similar schemes in 
contemplation. Harbour works are dealt with in 
a separate article. 

The foregoing is intended to give some idea of the 
volume and trend of trade, and it now remains to 
endeavour to show how this trade is done. Recently 
there have been several amalgamations of firms in 
Singapore which deal in machinery, and the trade 
may now be said to be almost entirely in the hands 
of a few houses. One or two of these only confine 
themselves to machinery, the others deal in general 
merchandise as well. These latter are nevertheless 
successful in their efforts owing to their influential 
business connections, and if any British firm making 
the goods in demand would rise to the occasion and 
send out a man of its own to be accommodated in one 
of these offices it could hardly fail to reap a handsome 
reward. Even where local houses have technical 
men on their staffs there is always a deficiency in 
specialists, and the man from the works would pay 
for that reason as well. I often wonder why engi- 
neering firms, usually so generous in their outlays 
in less promising quarters, grudge to speculate a 
year’s salary on a man .n a growing foreign market. 
Those who have done it have invariably profited. 

The complaint that nothing special is done for the 
British manufacturer in British Colonies cannot, 
happily, be indulged in with regard to the Straits 
Settlements. It was my good fortune to meet Mr. 
A. Stuart, Registrar of Exports and Imports in 
Singapore, and J am indebted to him for much of the 
information given in this article. After going over 
many pages of statistics with Mr. Stuart, I plied him 
with my usual questions as to what was done in 
special for British firms, instancing the fact that their 
foreign competitors had special knowledge com- 
municated to them by their Consuls. I was surprised 
and pleased to learn that in addition to his local 
duties Mr. Stuart officially represents the Board of 
Trade in London, and regularly sends special informa- 
tion regarding prospective orders to that Board for 
publication in its Journal. Not only so, but Mr. 
Stuart turned out whole sheaves of letters from British 
makers directed to him on subjects affecting their 
To each of these he replies, answering 
every query in detail as far as his information permits. 
This is invaluable, and even at the risk of adding to 
this genteman’s hurdens I cannot refrain from advis- 
ing makers to make use of his good offices. 

Singapore is perhaps the only free port which pub- 
lishes statistics, and the difficulty of doing this is great 
where no Customs returns are available. Still, Mr. 
Stuart’s accuracy is within a 5 per cent. margin, and 
figures are to this extent reliable. It is to be hoped 
that the usefulness of this office will be extended by 
additions to the staff to enable Mr. Stuart to belp 
the British manufacturer to make up his lost ground. 

In this connection it may well be asked why such 
an office as that of Mr. Noel-Paton, in Calcutta, cannot 
be turned to the same practical account by the Board 
of Trade. Instead of his voluminous statistics being 
designed for the archives in Delhi they, together with 
much special information, might be on the desks of 
British makers and traders to their profit and the 


Price Levels. 


The following table shows the approximate variation in the average dollar prices of certain principal commodities in 1895, 1900, 
1905, 1908, 1909, 1910, and 1911, the articles which appear to have something in common being grouped together. 
The figures are the percentages of the approximate average prices obtained by showing the price of each article in each year as a 


percentage of the price ruling in 1890, which price is represented by 100. 


Principal imports. 


| 1890. | 


| 


1998. 1911. 








1. Rice, fish, opium, tobacco, sugar, tea, beans and peas, onions and| 


garlic, lard, wheat flour, malt liquors, spirits, wines 
2. Tin ore, coal, and petroleum eB eon eae 
3. Cotton piece goods, yarns and sarongs, &c.... ... ... ... 
4. Iron bar, corrugated, steel, nails, tin plates, and sheathing 
SMM a on) eck rece) 1 cneam sas 0 scewiteceeiee nate. aoe). eee 


General average index number for imports 
Principal exports— 4 
Tio, tapioca, pepper, guttazpercha, copal, hides, Borneo rubber 


risks than an expensive British one on which he has | 


laid out money and taken chances. In the end the 
local dealer is arbitrator of the situation, and his 
decision must lie in the direction of his own interests. 
This is what happened during 1912, with the result 
that British cars are being neglected and driven out 
of the market. 

Road traction engines.—The lack of railway com- 
munication is felt all over these States, and in many 
districts good roads have been made. This points 
to an opening for road traction. The type at present 
favoured is the steam lorry, but it is only a matter 
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advancement of the nation’s commerce and wealth. 

The above table, taken from Mr. Stuart’s 
returns, is instructive, as showing the enormous 
increase in price in every commodity during the last 
twenty years. 








Tue British Embassy at Tokio reports that, according 
to the latest information obtainable, the output of crude 
petroleum in Japan during 1912 was roughly 1,455,000 
koku—69,336,570 gallons. The figures for the production 
of refined oil in 1912 are not yet available. It is thought 
that the output of crude oil in 1913 will be about equal to 
that of 1912. 
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QUEEN’S ENGINEERING WORKS, BEDFORD—OFFICE ENTRANCE 








QUEEN’S ENGINEERING WORKS, BEDFORD. 


AMONG the various works to be visited by members 
of the Institution of Mechanical Engineers during the 
forthcoming visit to Cambridge none are better 
known than those of W. H. Allen, Son and Co., 
Limited, at Bedford. The history of this company 
commences with the year 1880, when Mr. W. H. Allen, 
the present chairman, founded an engineering business 
in Lambeth, London. These, the York-street 
Works, were originally occupied on the manufacture 
of steam engines, fans and centrifugal pumps. 
Soon after its inception, however, the firm took up 
the development of the electric dynamo for commercial 





then the shops have been extended until they now 
cover a good proportion of the ground originally 
purchased. 
likewise enlarged, and to-day its output includes such 
items as high-speed, enclosed, forced lubrication 
steam engines ; multiple-stage impulse steam turbines ; 
centrifugal pumps; multiple-stage turbine pumps ; 
turbo-boiler ,feed pumps; fans for ventilation; 
forced draught and induced draught; condensing 
plants ; high-speed enclosed oil engines ; direct-current 
electrical machinery and electrical controllers. 
In the upper part of Fig. 1 a general plan of the works 
is given. The site may be described asa long narrow 
| rectangle, bounded on the east by the Midland Railway, 


The range of the firm’s manufactures has | 


—————— 
| visitor to the works will notice that between the offic 
buildings and the shops a fairly wide alley- -way ad 
| been left, partly with the view of facilitating the 
ones of material from shop to shop, but pringj. 
| pally to prevent the noise of the shops reaching the 
| offices. Entering the shops from the alley- -Way we 
| pass in turn through the light, medium and heavy 
| machine shops, the erecting shop, the testing depart. 
| ment, and, finally, the power and boiler houses, 4¢ 
the far end of these shops is a loading bay runnin, 
parallel with the alley-way. Passing down this bay, 
keeping the above-named shops on the right hand, 
we have the second group of shops on the left. Tj, 
group comprises the electrical winding shop, the tool 
/room, the general avd electiical stores, the iron 
foundry, the pump erecting shop and the packing 
bay. The iron foundry extends much farther back 
than the other departments, and over a portion of its 
rear end is contiguous with the third group of shops, 
comprising the brass foundry and the pattern shop, 
A small yard is thus formed between the buildings 
of the second and third groups of shops on one side of 
the foundry, and on the other side a railway siding jg 
accommodated for the reception of material and for 
the despatch of goods from the packing bay. Lying 
across the extreme end of the iron foundry is the eon. 
troller shop. In the large yard, which we have now 
reached, there has recently been erected a new dynamo 
shop, to which is attached an electrical testing bay, 
At the far end of the yard the smithy is housed in a 
separate building, and away in a corner of the othe rWise 
unoccupied portion of the site is a pattern store, which 
has been built to take the place of a former one 
destroyed by fire a short time ago. 

It will be seen from this brief desc ription of the 
general lay-out of the works that the various shops 
are exceptionally well arranged — themselves, 
Without overcrowding, space has been economised 
and considerable room left for extensions. The 
circulation of work through the shops is orderly, and 
entails the least possible amount of transport. Thus 
heavy material, whether ariiving by rail or coming 
from the foundry or forge, is taken by way of the 
loading bay direct to the heavy machine shop without 








. sage 
3232-5, eckwgsd> 
| Wea am aha 























____ Lavatory 





zh 





|= Se ae p: 


| o> cagajo aopdl7 a4 


== ha 


abe 


he Ware 


li 


27 —— f =——3-— o! 
STi i 


[Sars eee 


+ 


iif 


SA att Shop 


BS it itt 


eee! eee oe 
ber A oh | Electrical 
Test Say) 





hor 


| guuo 











‘o 


' 
L 





Uwrights Ly 


Mi; 


Di: 
































3 == 


‘eset Meese i} MT 
Lira lee psec az x 
wat 1 (yo 

















Brass a 











‘ an anes 

















a | 








: & ea 

















ae fa * 


— = => a ae =; 
, AEels ae i te 
' 6 Poor ous 4 
‘ Poot Y! l| ' 

















! Coal Pom oe = 5 | f 











—S 








“Tue EnGineer”™ 





purposes, and it is to it that some of the first successful 
installations of electric plant in the Navy and merchan- 
tile marine are due. Special auxiliary machinery 
for the British and foreign Admiralties and for lee ading 
steamship lines has since that date formed a large 
and important section of the firm’s manufactures. 
In 1894 the expansion of its business and the restric- 
tions imposed on it by the inadequacy of the accom- 
modation at Lambeth compelled the company to seek 
afresh site for its works. A good situation was found 
on a piece of ground extending to about 12 acres 
adjoining the Midland Railway Company’s main 
north line at Bedford, and in the year named the firm 
removed its entire business to the new works. Since | 





Fig. 1-QUEEN’S ENGINEERING; ,WORKS—PLANS 


on the west by a right-of-way, and on the south by a | 
public road. At the southern end the various offices for | 
the directorate, the secretarial, drawing and com- 
mercial departments are situated in an unusually | 
picturesque brick building, more like a private resi- 
dence than the entrance to an extensive engineering | 
factory. As may be judged from the view above the | 
pleasant appearance from the roadway is preserved by | 
the workshops all being only one storey high, and by | 
their being entirely hidden behind the office buildings. | 
The only detraction from the view is caused by a | 
large wooden cooling tower, which rears its somewhat 
unsightly head above the south-east corner. 

Passing through to the back of the offices, the 











passing through any other department. Medium and 
| light articles have proportionately longer journeys 
| before reaching the machine shop bays set apart for 
| their reception. Should the “‘ raw material” not be 
immediately required in the shops it is passed into the 


| stores, which, it will be seen, are situated at practic rally 


the centre of the works and are in convenient contact 
with all the principal finishing shops. The finished 
parts coming from the machine shops are readily 
passed on to the erecting shop, the heaviest arts 
again requiring least transport. The erecting shop is 
contiguous with the testing department, whence an 


| almost straight run brings the finished goods into 
| the packing bay and thence on to the railway. 
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The situation of the power plant may at first sight 
appear to some @ little out of place as being less 
central than 1t might be. The bulk of the power 
supplied by it, however, is consumed by the shops 
in its immediate neighbourhood. It is so disposed 
relatively to the machine shops that the heaviest 
powers are transmitted the shortest distances. 
Again, it is close to the testing department, which 
department at times draws heavily on it for steam 
and electricity. Finally, its position permits of a 
convenient disposition of the coal bunkers relatively 
to the railway siding. 

A more detailed description of the shops may now 
be given. The machine shops are divided into five 
sections, containing in turn the automatic, milling, 
light, medium and heavy machines. All this plant 
is housed in four bays, each 30ft. wide by about 
150ft. long. Three overhead electric and several 
hand travelling cranes are provided for serving the 
heavier and the lighter machines respectively. The 
machine tools to be found in this department are all 
_-with but one exception, so far as we could see— 
of a thoroughly modern character. But as they are, 
after all, similar to machines to be found in scores 
of engineering factories in this country we need not 
go into details. We may say, however, that Messrs. 
Allen make considerable use of the electrical reversing 
drive for planing machines, five of the larger examples 
of which are so fitted. Among the other tools are 
to be noticed some large vertical boring mills, crank 
shaft lathes, “‘ all-gear’’ centre and chuck lathes, 
automatic and semi-automatic machines and a fine 
range of drilling and grinding machines. 

The assembling of steam engines, turbines, con- 
densers, oil engines, &c., is carried out in the fitting 
and erecting shop. This department occupies a bay 
150ft. long and 40ft. wide, and is served by several 
electrical travelling cranes as well as by numerous 
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Fig. 2—FAN TESTING PLANT 


small jib cranes swung from the roof standards. 
In a separate bay, measuring 110ft. in length and 
about 45ft. in width, the erection of pumps is con- 
ducted. A portion of this bay is given over to the 
packing department. The testing department is 
worthy of special notice. It is housed in a bay 
130ft. long by 30ft. wide, lying next the erecting shop. 
In it are to be found several steaming beds for tem- 
porarily bolting down engines and dynamos under 
test. To measure the steam consumption of an 
engine, a specially adapted surface-condensing plant 
is installed. In the case of an engine coupled to a 
dynamo the load is applied and varied by means of 
aseries of large resistances. Other items in the testing 
outfit comprise Crosby indicators, a Hopkinson 
optical indicator, a hydraulic dynamometer and 
various electrical instruments. For use when testing 
centrifugal pumps there is a large covered-in tank 
having a capacity of about 28,000 gallons of water. 
Instead of the usual weir, the firm measures the output 
of its pumps by means of Venturi meters, of which 
there are four, ranging from 32in. in diameter down- 
wards. The method of testing fans will be gathered 
from Fig. 2. The fan casing, not shown in the 
engraving, is coupled up to a fixed air trunk passing 
through the wall between the testing department 
and the boiler-house. On the side remote from the 
fan, the air trunk near its mouth is provided with a 
perforated plate. The velocity of the air current 
through the holes in this plate is measured by means 
of a differential draught gauge. By reading the 
velocity over a sufficient number of the holes the 
average speed is obtained, and from the figure thus 
found and from the known total area of the holes the 
Output is determined. 

_ In conjunction with the testing department there 
18 a boiler plant for supplying steam to the engines 
under examination. This plant consists of a battery 
of five Babcock and Wilcox boilers of the land type, 
fitted with superheaters. One of these boilers has 





on full load a capacity of 20,000 lb. of steam per hour ; 
the rest have each a capacity of 6000 lb. per hour. 
The large boiler is fitted with a special type of super- 
heater damper by means of which the degree of super- 
heat can be varied as desired. The method of producing 
the draught for this boiler is interesting. A trunk— 
see Fig. 3—is fitted at the front end of the boiler, 
and is joined on to the chimney. A steam turbine- 
driven. fan of Messrs.. Allen’s own make drives a 
current of cold air upwards through the trunk into 
the chimney. This current by its injector action 
induces a draught through the boiler. It is thus 
possible to avoid subjecting the fan to the harmful 
effects of the furnace gases. As it is sometimes 
required to test engines with steam’ superheated to a 
greater degree than it is possible to obtain from this 
boiler plant a separately fired Babcock and Wilcox 
superheater capable of giving steam temperatures 
up to 700 deg. is installed. All the boilers are hand- 
fired with Welsh steam coal, a method of working 
which Messrs. Allen find by experience to be the most 
satisfactory when continual rapid fluctuations of 
load, such as have to be met from the testing depart- 
ment, have to be dealt with. Steam and exhaust 
mains extend along the whole length of the testing 
department, and there is a cooling pond in the large 
yard in rear of the foundry. The feed water for the 
boilers is treated in a softening plant and oil elimi- 
nator. There are three feed pumps, one of which is 
of Messrs. Allen’s steam turbine-driven type. 

The power-house shown on the plan at the end of 
the testing department contains the main generating 
plant for driving the works. It contains two of the 
firm’s high-speed enclosed steam engines driving 
Allen dynamos, and an Allen steam turbine and turbo- 
dynamo running in conjunction with a condensing 
equipment. These engines all run on steam at 
about 220 lb. per square inch with 100 deg. Fah. of 
superheat. To supplement the power thus obtained, 
two rotary converters are installed in a neighbouring 
house. These take power from the Bedford Cor- 











Fig. 3—INDUCED DRAUGHT APPARATUS 


poration Mains, at 2200 volts single-phase 60 periods, 
and when required are run in parallel with the steam 
generators. The current is transmitted throughout 
the works by a two-wire system at 250 volts. The 
larger machines are each provided with a separate 
motor, starter and regulator. The smaller tools are 
driven by belt from line shafts, each of which is driven 
by a separate motor. 

In the tool room the manufacture of special tools, 
milling cutters and gauges and the maintenance of 
the works tool plant is carried on. The machine 
tools to be found here are of the usual order and 
description, but mention may be made of the special 
grinding machines which are in use for sharpening 
such tools as milling cutters, drills, band saws, &c. 
As is usual, the tool room looks after the gauges, &c., 
required by the shops. Of these, there are a fine set 
of standard internal and external cylindrical gauges, 
a set of surface plates, a standard set of screw gauges, 
and an extensive equipment of internal and external 
limit gauges. The department also contains a 4ft. 
measuring machine, fitted with a rule which has 
been standardised by the National Physical Labora- 
tory. 

The general stores department is accommodated 
in a large and well lighted bay. Here are kept all 
stock parts for standard machinery as well as certain 
parts of the work in progress in the shops for special 
orders. The shop drawings store is situated at one 
end of the bay, the stores proper in the middle and 
a material testing section at the other end. This 
section contains a 30-ton single lever Buckton testing 
machine, fitted with an autographic recorder and 
designed for tension, compression, torsion and 
bending tests. 

The iron foundry is contained in two bays, each 
30ft. wide by 350ft. long. Along part of the eastern 
side there are several small additions, where are 
installed the sand and loam mixing appliances, core 
ovens, stores, &c. Near the top of the foundry on 
the same side are the cupolas, two in number. These 
are operated from one charging platform, the pig, 





scrap, coke, &c., being brought thereto by trolley 
and electric hoist. Considerable use is made of 
moulding machines in the foundry. In addition to 
several hand machines for small work, there are 
installed three ‘“‘shockless jarring’’ machines and 
two pressure machines. The department is provided 
with two electric travelling cranes in each bay. 

The brass foundry is an important department of 
the works and occupies three bays, each 30ft. wide 
by 100ft. long. From this shop castings of all sizes 
up to 3 tons or so in weight are turned out. The 
greater part of these are in gun-metal to Admiralty 
specification, although special high-tension bronzes 
also figure largely in the output. A reverberatory 
furnace, having a capacity of from 3 to 4 tons, is em- 
ployed for melting the metal required for the larger 
castings, and for smaller jobs four tilting furnaces are 
in use. There are three electric travelling cranes in 
this shop. 

At the northern end of each foundry a section is 
set apart for fettling and dressing the castings. A 
Tilghman motor-driven sand blasting apparatus is 
also in use. 

The pattern shop measures 120ft. by 50ft., and is 
equipped with a variety of modern wood-working 
machines, such as a core-cutting machine, planing 
machines, wood-grinding machines, &c. Shavings 
and dust are removed from the machines by means of 
a dust collector fan. In a separate building near 
the pattern shop there is a sawing and planing plant. 
The noisier and dustier processes are thus removed 
from the shop. 

The smithy occupies a single bay, 35ft. wide by 
200ft. long. It contains three steam hammers, the 
largest being one of 20 cwt., and an electrically driven 
pneumatic hammer for dealing with bolts and other 
small forgings. Blast air for the smiths’ hearths is 
supplied by a positive blower, and the gases are with- 
drawn through underground flues by an induced 
draught fan. The main work of the department is 
the production of steel forgings, such as crank shafts, 
connecting-rods, pump and dynamo spindles, &e. A 
section, however, is devoted to plate metal work, 
such as the construction of centrifugal fans. This 
section is provided with a selection of pneumatic 
and other special tools. Lying along one side of the 
smithy are the stores for coal and coke, iron and steel 
and other requirements, and a boiler-house which 
supplies steam to the hammers. 

The electrical shops are now three in number, and 
are marked on the plan as the ‘“ winding shop,” 
‘“dynamo shop” and “controller shop.”’ In the 
winding shop such processes as commutator making, 
armature winding, core plate stamping, &c., are carried 
out. In the new dynamo shop the assembling, 
erecting and testing of the machines is, or will be 
shortly, undertaken. The controller shop is given 
over to the manufacture of electrical switches, start- 
ing and controlling gear, resistances and dynamo 
brush gear. 

There is attached to the works a very complete 
laboratory, where chemical and metallurgical tests 
and investigations are conducted. The equipment 
includes a number of furnaces, balances, and a fine 
micro-metallurgical outfit by Zeiss for the micro- 
scopic examination and photographing of metals 
and alloys. 

The comfort of the workpeople is well looked after. 
The shops buildings are lofty, with mostly a north 
lighting, and the floors mainly of wood blocks. For 
heating them in winter, slow combustion stoves are 
in general use, except in the pattern-shop, where 
steam heating is installed. In commemoration of 
the twenty-fifth anniversary of the foundation of 
the firm, Mr. W. H. Allen built and equipped a 
very comfortable works institute. This institute 
comprises a large hall, an up-to-date kitchen, a 
library and billiard, reading, smoking and games 
rooms. The works lawn tennis and bowling clubs 
have their grounds close by. 

In our two-page Supplement several views of the 
shops will be found. 








THE SUMMER TRAIN SERVICES. 


GENERALLY speaking, the full summer train services 
will not take effect until the middle of July, a course 
followed in the last few years. This season there 
appear to be distinctly fewer improvements and 
innovations than usual, which, doubtless, is due to 
the consolidation of the several comprehensive 
working agreements between some of the largest 
undertakings. When the agreement does not include 
a traffic pool it is not invariably successful in blunting 
the edge of competition. There is a bit of the old 
leaven in the North-Western Company’s new “ two- 
hour express,” with dining cars from Birmingham to 
London, starting at 8.10 p.m. At the opening of the 
Bicester route an agreement, limiting the journey 
time between London and Birmingham to two hours, 
was arrived at with the Great Western, but no limit was 
imposed upon the number of the trains. Hitherto there 
have been a Great Western train leaving Birmingham 
at 7.53 p.m., slipping at Banbury for Oxford, Reading, 
and South-Western connections, and arriving at 
London at 10.5 p.m.; and a North-Western train from 
Birmingham at 8.15 p.m., which enabled passengers 
to change into a Scotch express at Rugby, due in 
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Euston at 10.45 p.m. The Great Western train will 
be accelerated from July 12th to leave Birmingham 
at 8 p.m. and reach London at 10 p.m., the portion 
formerly slipped proceeding in advance from Bir- 
mingham at 7.50 p.m. The North-Western did not 
discover this alteration until the last moment, and 
decided to counter it with a new and additional train 
at 8.10 p.m., beginning on July Ist. 

The Great Western time-table is again the richest 
in new things. Further relief is to be given to the 
Cornish Limited express, viz., at week-ends during the 
height of the holiday season. Last summer this train 
was duplicated as between London and Taunton, 
in order to lighten it of Weymouth, Minehead, and 
Ilfracombe passengers. That relief train, starting 
at 10.35 a.m. and running non-stop to Frome, will 
agsin commence running on July 19th. ‘ Devon 
and Cornwall Special’’ is the name of a new train 
which will run in the down direction on Thursday, 
July 31st, Friday, August Ist, every Saturday in 
August, and every Saturday but the last in Septem- 
ber; and inthe up on every Saturday in August and 
September. It will convey third-class only, and be a 
vestibuled train throughout, with a restaurant car 
and a bicycle van. Hitherto it was found necessary 
to refuse conveyance of bicycles by the “‘ Limited” 
at Bank Holiday periods. The train will run between 
London and Falmouth, and there will be through 
carriages to Newquay and Paignton, and connections 
with the Tavistock, Looe, and Fowey branches. 
London will be left at 9.30 a.m., and the first stop 
will be Newton Abbot, this break of 193} miles being 
performed in 205 minutes. The up train is to start 
from Falmouth at 8.45 a.m., leave Newton Abbot at 
12.15 p.m., and reach Paddington at 3.43 p.m. 
Every seat in the train will be numbered, and they 
can be booked in advance upon payment of a registra- 
tion fee of Is. for each seat. However, the Great 
Western’s new departure is not wholly original. 
For several seasons there has been a Saturday one- 
class corridor restaurant car express by the Midland 
route to Scotland (St. Pancras, depart 11.33 a.m.), 
only calling at Nottingham and Ilkley, south of 
Carlisle ; while the North-Western has given a Satur- 
day one-class train from London (depart 8 a.m.) 
to Windermere, and another at 8.45 a.m. to North 
Wales, the latter train running from Willesden to 
Prestatyn, 200 miles, without an intermediate stop. 
The Midland and North-Western trains convey 
passengers at excursion fares, which the ““ Devon and 
Cornwall Special ’’ apparently will not ; but there are 
no restaurant cars on either of the North-Western 
trains. 

On Sundays the 11 a.m. Penzance to Paddington 
will be accelerated to arrive at Paddington at 7.35 
p-m., or 40 minutes earlier, by being altered to travel 
via Westbury, instead of via Bristol, though a con- 
necting train will leave Taunton for Bristol. Wey- 
mouth also shares in this improvement, the 4 p.m. 
train thence connecting with the former at Westbury. 


The London and South-Western Company’s Devon 
and Cornwall service contains no accelerations. 
The additional Ilfracombe and North Devon express, 
which runs from mid-July to mid-September, will 
be re-timed to start from London at 12.50 p.m. 
instead of 12 p.m., and to return from Torrington at 
9.55 a.m., instead of 10.24 a.m. The down train 
will no longer serve Lyme Regis or Seaton, the ordi- 
nary 1 p.m. train doing so instead. The 3.30 p.m. 
express Waterloo to Plymouth adheres to its slightly 
slower winter timings; while on Sundays neither 
the 4 p.m. express London to Plymouth nor the 
10 a.m. express Plymouth to London is reinstated 
for the summer. 

Hitherto there has been no Sunday service to or 
from the Channel Islands. On Sundays, August 
3rd, 10th, 17th, and 24th, the Great Western will 
furnish a steamer from Guernsey alone at 10 a.m. to 
Weymouth, there connecting with the train due in 
London at 7.35 p.m.; and the South-Western will 
give a steamer from Jersey alone at 10 p.m. to 
Southampton, thus enabling travellers to reach 
Waterloo at 9 a.m. on Monday. It should be noted 
that a breakfast car has been added to the latter 
train, which is also the boat train for the continental 
steamer, and a supper car to the 9.45 p.m. ex Waterloo 
for the sailings every week-day to Havre and the 
Channel Islands. 

Returning to the Great Western time-table, the 
3.35 p.m. train from Swansea to Paddington will be 
accelerated as from Swindon, where it previously 
waited 20 minutes, to reach London at 8.10 p.m., 
instead of 8.30 p.m. A new dining car train will be 
provided to the West Midlands by the extensionof the 
6.15 p.m. from London beyond Oxford, to terminate 
at Great Malvern at 9.51 p.m. 

In conjunction with the Great Central Railway 
a new through night service will be established 
between the West and North of England by the 
extension of the 7.50 p.m. train from Bristol to 
Leicester through to York. This train will run 
via Sheffield and be due to arrive at York at 2.43 
a.m., connecting there with the 3.12 a.m. East Coast 
express for Neweastle (arrive 5 a.m.), Edinburgh 
(arrive 7.15 a.m.), Aberdeen (arrive 11.32 a.m.), &e. 
This service balances one already provided via the 
Severn Tunnel to the West Coast route, viz., Bristol 
depart 7.40 p.m., Glasgow arrive 6.15 a.m., Edinburgh 
arrive 6.50 a.m. Then the 9.55 p.m. Great Central 
train from York to Leicester will leave at 10 p.m., 





and run through to Bristol, connecting there with the 
early morning express trains to South Wales and the 
West of England. 

The Great Central is doing nothing else novel in 
the way of additional trains; but a new vestibuled 
train of improved design, and characterised by a re- 
pleteness which includes all the accessories that are 
conducive to the comfort, convenience, and safety 
of travellers, has been placed in the Marylebone- 
Manchester service, forming the 3.15 p.m, down 
express and the 7.40 a.m. up. 

The Great Northern main line arrangements are 
the same as last year. If the company does not see 
its way to restore the good afternoon Leeds and West 
Riding expresses, which were withdrawn in the 
industrial troubles, one or two of the existing expresses 
might well be accelerated. The quickest time from 
London to Leeds, 185} miles, is now 3 h. 42 min., 
12 minutes slower than it used to be. On July Ist 
the company opened a new railway between Kirk- 
stead and Firsby, which provides more direct access 
between Lincoln and Skegness. The new_ line 
reduces the journey to about 43 miles, as against 
554 miles by the old route via Boston. A new 
through train between Sheffield and Skegness has, 
accordingly, been put on (Sheffield depart 8.35 a.m., 
return from Skegness at 10.30 p.m.), performing 
the journey of 86 miles in 2} hours. In addition, 
there is a new service of local trains between Lincoln 
and Skegness. 

The Midland and North-Eastern have arranged a 
new through business men’s express between Sheffield 
(Midland) and Bridlington, via Selby. The outward 
train leaves Sheffield at 4.42 p.m. and arrives at 
Bridlington at 6.25 p.m.; and the return times are, 
Bridlington dep. 7.55 a.m., Sheffield arrive 9.53 a.m. 
Restaurant cars are run on this service, and the only 
stop in either direction is at Rotherham. 

There appears to be no innovations in the Midland 
time-table. The 7.10 p.m. Highland express, com- 
mencing July 14th, will again run via Derby, making 
that town its first stop. 

The Great Eastern’s summer service, which began 
on July Ist, reveals no alterations of importance, 
save that the starting times of seven seaside expresses 
from Liverpool-street between the hours of 11.30 
a.m. and 1.30 p.m. have been re-arranged. The 
‘“* Norfolk Coast Express,” in particular, is given an 
earlier start from both London and Cromer by half 
an hour. The company might now consider the feasi- 
bility of speeding up the Hunstanton train service. 
By all but one down train, which takes 2 h. 57 min., 
the journey of 111} miles occupies as much as 3} hours. 
The continental express for Antwerp is now as fastly 
timed as that for the Hook of Holland, which last 
year was accelerated to perform the run of 69 miles 
to Parkeston Quay in 1 h. 22 min. 

The changes in the London and North-Western 
Company’s time-table, which take effect on July 12th, 
are both few and of minor importance, save for the 
new Birmingham express already noted. A through 
carriage to Fleetwood for the Isle of Man boat will 
be attached to the 10.5 a.m. Perth and Aberdeen 
express from London on Mondays, Fridays, and 
Saturdays until September 13th. An express resi- 
dential service (Saturdays excepted) will be instituted 
between Birkenhead and Llandudno, &c., in addition 
to those already given to and from Manchester, 
Liverpool, and North Wales, on which latter trains 
“club ” saloons are a special feature. 

There is nothing stirring in the Anglo-Scottish 
services, except that the East Coast route is providing 
a through carriage between London and North Berwick 
on the express leaving King’s Cross at 11.20 a.m., 
and on the train due back at 9 p.m., while a through 
sleeping carriage to North Berwick is attached to 
the 11.45 p.m. from King’s Cross. It is admitted 
that the Anglo-Scottish traffic has ceased to expand, 
and possibly the fact that the net running time of the 
East and West Coast day expresses has shown no 
improvement for twenty-five years, while the night 
trains are considerably slower than fifteen years ago, 
may have something to do with this. Surely the day 
times to Perth and Aberdeen might undergo accelera- 
tion. During the summer the 10 o’clock trains from 
King’s Cross and Euston are duplicated the better to 
serve those destinations, and they form the only 
convenient connections by day. By the East Coast 
route Aberdeen, 5234 miles, is reached in 12 h. 5 min.; 
Perth, 440? miles in 9 h. 52 min.; by the West Coast 
route the Aberdeen journey of 5394 miles occupies 
12} hours, and the Perth, 449}? miles, 9 h. 55 min. 
After crossing the Border the journey is very much 
spun out. Thus the East Coast train takes 3 hours 
from Berwick to Dundee, 116} miles; 2 h. 48 min. 
from Berwick to Perth, 105} miles ; and 5 hours from 
Berwick to Aberdeen, 188} miles. The West Coast 
train is allowed 3 h. 35 min. from Carlisle to Perth, 
150? miles, and 5 h. 55 min. from Carlisle to Aberdeen, 
2404 miles. 

The ‘Further North” express on the Highland 
Railway, which formerly ran from Wick to Inverness 
on Thursdays oly, and from Inverness to Wick on 
Fridays only, will this season run twice a week in 
each direction, viz., northbound on Wednesdays and 
Fridays, southbound on Thursdays and Saturdays. 

Turning to the southern lines, the augmentation 
and acceleration of the London—Eastbourne service 
attracts notice. The previous best timing of 90 





minutes for the journey of 65} miles is surpassed 
three up trains, which take 85 minutes. 

We have already written of the record timing give, 
to the new continental express from Charing Crogg 
at 4.30p.m. It should be noted that the through train 
from the Great Western line via Reading has been 
accelerated to fit in with the new service. Thix 
train formerly arrived at Dover Harbour at 6.4 p.m; 
it is now due to arrive at 5.49 p.m. Thus one can 
leave Birkenhead at 9.5 a.m., travel to Dover without 
change of carriage, and be in Paris at 11.25 pm 
Last summer a ‘ Limited” express left Victoria at 
3.20 p.m. on Fridays and Saturdays for Westgate 
and Margate. This season it is running every week. 
day. 

Supplementing our previous article dealing with the 
continental train improvements, the 9 a.m. summer 
service from Charing Cross to Basle direct has been 
discontinued, its place being taken by the new night 
service in connection with the 4.30 p.m. train to 
Dover. The night service from London to Paris 
via Newhaven and Dieppe is also running, like the day 
service, in each direction, via the Pontoise route, 
being due at Paris at 6.3 a.m. instead of at 6.30 a.m, 
As soon as this route has consolidated it is intended 
to run between Paris and Dieppe in two hours. 


by 








INSTITUTION OF NAVAL ARCHITECTS. 
No. II.* 

Two meetings were held for the reading and dis- 
cussion of papers on the second day of the meeting, 
one in the Rankine Hall of the Institution of Engineers 
and Shipbuilders, and the other in the Naval Archi- 
tecture Lecture Room at Glasgow University. Lord 
Inverclyde presided over the meeting at the Institu- 
tion of Engineers and Shipbuilders, where the first 
paper taken was that by Dr. 8S. J. P. Thearle, 
** Note on Some Cases of Fatigue in the Steel Material 
of Steamers,” frem which we give some extracts. 


Evidences of what is known as the “fatigue of metals” 
have from time to time been disclosed when surveying steel 
vessels under repair, but during the last year or two certain 
phenomena of the kind have been observed which possess special 
features, and it is thought that these may be of interest.to the 
members of this Institution. In the first of these cases which 
came under notice a crack was observed in the shell plating on 
each side of a vessel a short distance forward of the collision 
bulkhead. These cracks extended right through the plating, 
and from the amount of wasting by corrosion which had taken 
place within the cracks it was evident that they were not of 
recent date. The cracks were of rregular form and did not 
break into rivet holes, nor were they near the edges of the plating. 
Soon afterwards another such case occurred, except that in this 
instance the cracks were at some short distance abaft the colli- 
sion bulkhead. Then another and yet another case came under 
attention, so that surveyors at certain repairing ports began to 
look out for them when vessels came under survey. 

It was evident from the first to experienced surveyors that the 
symptoms were similar to those due to fatigue in the steel, 
such as had been observed at some other parts of vessels. It 
was remembered that some twenty years ago similar cracks were 
sometimes seen in margin plates of double bottoms at the backs 
of the angle bar attachments of the frame heel brackets. Leaks 
in the margin plate had led to the removal of the attachment 
angles, and then it was found that cracks had developed in the 
margin plate at the backs of these bars, in the vicinity of the 
uppermost rivet and sometimes near the rivet next to it. Such 
cracks were rarely joined to the rivet hole, but generally they 
partially encircled it, and it may be mentioned that they were 
mostly confined to No. 1 cargo hold. 

Careful investigation showed that the cracks were the result 
of fatigue in the material of the margin plates, due to frequent 
alternating pull and push stresses brought upon the margin 
plate by the heels of the frames, and continued over a long 

riod of time. The remedy was found in giving the frame 

eels a better connection to the double bottom, and this was 
effected by using double instead of single angle attachments 
at the margin plates, and by the more extensive use of gusset 
plates and angles in connecting the frames to the inner bottom 
plating. Instances of fatigue at this part of a vessel are not 
often seen at the present day, the remedies adopted having proved 
to be efficient for the purpose. 

The cases in which the phenomena now under consideration 
had been observed were, therefore, analysed, and it then 
appeared that they had certain features in common which 
pointed to a common cause, and consequently suggested a 
eommon remedy. It will be of interest to mention here that 
up to the date of writing this note about twenty-nine vessels 
have been found when under survey to have been affected in 
this way. These are all steamers, ranging from about 3000 tons 
to about 5000 tons gross register. Their ages, when they came 
under survey, ranged from two to sixteen years, the average 
age being about nine years. They are of all types ranging from 
single-deck, to three-deck, spar-deck and shelter-deck vessels 
and some have web framing, while others are framed with the 
deep frames, ordinarily adopted at the present day. There is 
nothing, therefore, as regards type of design or system of framing 
common to the vessels, but all of them are of steel. Moreover, 
they are the products of thirteen different builders and seven 
different building ports. 

Certain features are common to all the cases, These features 
are as follows :—({1) The cracks are always found either in the 
fore peak or in the fore part of No. 1 cargo hold ; (2) they always 
occur at the back or at the edge of a chock angle attachment of 
a side or panting stringer plate to the shell plating ; (3) they 
always occur in close vicinity to a frame unsupported by a 
panting or other beam, and they never occur in the vicinity of a 
frame which is supported by beams. 

This statement suggests at once the cause and the remedy. 
The primary cause is evidently slight local movement, frequently 
repeated and extending over a long period of time ; and this 
slight local movement is also evidently due to something which 
distinguishes the frame at which it occurs from the adjacent 
frames ; that is to say, in being unsupported. It will be observed 
by referring to the sketches* that there cannot have been any 
panting in the structure itself, for the number of tiers of beams 
and panting stringers quite preclude such from taking place. 
The slight movement referred to has occurred only at the inter- 
mediate frames between those to which the beams are attached. 
Note also that, as in the case of margin plates, the crack occurs 
at the backs of the attachment angles, but not at the rivet 
holes. The fatigue in the plate resulting in a crack secs, 
therefore, due to a slight but frequently repeated movement 
in the plating at the chock angle attachment. This suggests 
the necessity for securing the intermediate frames to the panting 





* No. L. appeared June 27th. 
* Not reproduced. (Ep. Tuk E.] 
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er and for distributing the resistance to panting stresses 


sot larger surface of shell plating. By attaching the inter- 
mediate frames (unsupported by beams) to a wide stringer 
plate by means of substantial brackets, and by substituting 
double tor the single chock angle attachments of the stringer 
to the hell plating, it 1s hoped that an efficient remedy has been 
found for this trouble. : ; ) 

It may be added that both in the cases of fatigue at margin 
plates and in those described in this paper, tensile and other 
tests made upon material cut from the vicinity of the. cracks 
do not show any abnormal conditions, but simply give the 
ordinary test results of good mild steel used for shipbuilding 
purposes. This would seem to show that the effects of fatigue 
are prac tically limited to the smal! portion of the material which 
yields under its influence. 

Mr. J. Foster King, who opened the discussion, 


said that the author in dealing with practical experi- 
ence in relation to shipbuilding had in a sense returned 
to the earlier days of the Institution, when the dis- 
cussion of defects and their causes was more frequent 
than at the present day. The question raised was an 
interesting one ; his Society had found that, as ships 
pecame of larger capacity and greater power in 
proportion to bulk, the older, methods of con- 
nection were insufficient, and that it had been neces- 
sary to increase the standard of attachment in the 
ships under their survey. Although he had no 
personal experience on the lines recorded in the paper 
there had been during the last year or two a sporadic 
outbreak of a kind which sometimes took place, and 
these detects, which had been noticed, were due, he 
believed, to the way in which shipbuilders closely 
followed the dividing line between success and failure. 
Quite a number of new ships bad come into port with 
leaky plates in the fore peak, and although the repairs 
had been effected the same thing had occurred again. 
These defects were coincident with the time when it 
became the fashion to do away with the inner stringer 
angle. The proper cure was, as Dr. Thearle had 
suggested, the better securing of the intermediate 
frames, and the result was the absence of any further 
trouble. It was possible to design framing and obtain a 
deflection within limits which would not produce undue 
stress upon the plate and rivet, and the immunity of 
the ships surveyed by his Society from the trouble 
referred to by Dr. Thearle was due to the fact that 
they had made it a practice to have a considerably 
deeper framing in the, forehold than Dr. Thearle 
considered necessary. He did not think it was right 
practice to have frames or other members between 
points of support so shallow that it was necessary to 
cloak the stresses by means of extra riveting. 

Mr. C. E. Stromeyer thought it would be interesting 
to have information as to the weather which the ships 
referred to in the paper had experienced. From 
experiments he had made he could calculate fairly 
accurately what the stresses would be to cause frac- 
ture. For ordinary mild steel he estimated that the 
cracks which appeared in two years were in material 
which had been subjected to alternating stresses of 
14 tons per square inch, and that those which gave 
way in sixteen years had experienced stresses of 12 tons 
per square inch. It would be interesting to know if 
the material was composed of basic or acid steel, and 
what was the exact process of manufacture. 

Mr. W. H. Whiting pointed out that in four out of 
the seven cases illustrated in the paper the defects 
had occurred just opposite the lower tier beams, and 
that those were the cases in which the cracks were 
most numerous. That led him to suggest the possi- 
bility that the cracks were due to drumming action 
on the lower part of the plate below the beam. Another 
point was whether any initial stresses had been set 
up in the working of the plate. 

Mr. J. R. Jack said that while the number of cases 
quoted was fairly large even in comparison with the 
enormous number of vessels coming under Lloyd's sur- 
vey the matter was not very serious. He personally felt 
inclined to put these defects down to careless work- 
manship, although that was a dangerous thing to say. 
All the same, bad workmanship was liable to occur 
from time to time under the best management, and 
the places where these defects had occurred were 
exactly where one would expect to find them if the 
workmanship were at fault. A very little looseness 
in the plate due to slackness would set up movement, 
and it would be interesting to know if there had been 
noticed in the neighbourhood of these defects any 
bulge in the plate,as that would explain the whole 
matter, . 

Dr. Thearle dealt briefly with the points raised. 
He said that Mr. Foster King seemed to think that 
the primary cause was deficiency in stiffness in the 
fore part of the vessel, and the remedy he suggested 
was to have a deeper and thinner section. He did 
not like such framing, because it left so little to come 
and go on in relation to corrosion. He agreed, how- 
ever, as to the necessity of stiffening up the fore part 
of the vessel. It might be that these defects were 
partly due to vessels making voyages in light condition 
and encountering bad weather, and he certainly did 
not think that the trouble would occur when a vessel 
was loaded down to her marks. He would be pleased 
to give Mr. Stromeyer analyses of some of the plates, 
which he believed were made from acid open-hearth 
stecl. He did not think there was any significance in 
the points raised by Mr. Whiting. In reply to Mr. Jack, 
he could not accept the suggestion that it was bad 
workmanship, as a considerable number of firms was 
mvolved. He repeated that the trouble dated from 
the time when, owing to the operation of the American 
tariff, vessels commenced making voyages across the 
Atlantic in ballast trim, and he believed that the 





trouble arose from blows of the sea coming upon a 
place not wholly supported. 

Lord Inverclyde moved a vote of thanks to the 
author, which was unanimously agreed to. 

Mr. G. S. Baker then presented a paper by himself 
and Mr. J. L. Kent, entitled the ‘‘ Effect of Form and 
Size on the Resistance of Ships,’ which we do not 
print at the present time. 

Sir Philip Watts, in a written communication, said 
that two main facts were elucidated inthe paper: (1) 
a new law indicating the manner in which the resist- 
ance due to transverse wave making varied with 
length, speed and fineness of the ship ; (2) an applica- 
tion of this law to enable approximately the most 
suitable lengths of parallel middle body to be chosen 
for a given form and speed. The authors first con- 
ducted an elaborate investigation on the stream-line 
theory to obtain the distribution of pressure around 
forms of various fineness. Their conclusion, which 
seemed to be justified by the experiments, was that 
the relative position of humps and hollows on the 
pressure curves varied directly as length and prismatic 
coefficient, and the argument was that the wave- 
making effects varied in the same way. If the law 
propounded were a true one it obviously applied to 
the humps and hollows which occurred on all resistance 
curves, and these should be governed by the same law. 
It was to be expected that since the wave making 
varied as P + L that the velocities at which the 
humps occurred would vary as y P L in accordance 
with the law of comparison, but that the connection 
should be so simple made him ask if there was any 
physical explanation which could be advanced to 
explain what seemed to be a perfectly natural law. 
With regard to destroyers, reference was made to the 
change in the nature of the bow wave at the topmost 
hump where (P) = 1-5. It had been suggested that at 
high speeds at which such vessels were driven the 
wave pattern departed considerably from that usually 
accepted, and he would like to ask whether any such 
change had been observed and if the angle of the 
diverging waves opened out. The last section of the 
paper was of great importance to designers of mer- 
chant vessels, as it was possible, by the application 
of the formula, to determine the most economical form 
of ship. 

Mr. A. F. Yarrow said that every shipbuilder would 
be glad to hear what Mr. Baker had to say about 
parallel bodies. He knew that Mr. Baker had tested a 
large number of models for private firms, and had been 
able to suggest improvement in the lines of the ship 
which had resulted in a reduction of the resistance. 
It would be very valuable if he could give some idea, 
after having tested such a large number of models, 
what was the average reduction of resistance obtained 
by an alteration of the lines. 

Mr. Max Wurl raised the question as to how far the 
formula could be applied in practice. He had been 
investigating the subject for many years, and his 
results corresponded very closely with those given in 
the paper for the first hump. The other hump 
which corresponded with the greater number of waves, 
and therefore appeared at a lower speed, was more 
noticeable on fuller forms, and his own work suggested 
that this hump did not appear at the speed given in 
the paper. It might be that the discrepancy arose 
from the fact that Mr. Baker’s experiments were 
carried out without propellers. Generally speaking, 
he believed that the bow waves had a greater effect 
than the other causes mentioned in the paper. 

Mr. Baker, in his reply, said that the law had to be 
applied with a certain amount of care. A length of 
entrance must be chosen which would fit in with the 
other conditions. He was much interested in what 
had been said by Sir Philip Watts. With regard to 
the criticism made by Mr. Wurl, if the results which 
he had reached did not agree with the formula they 
were the first which were not in accordance with it, 
and the formula had been applied in a great many 
cases. He was of opinion that in this case the formula 
had been wrongly applied. Mr. Yarrow had asked 
as to the average saving in resistance which had been 
achieved by the application of the formula. He was not 
able to state it in that form, but in one instance there 
had been a saving in the horse-power of 10 to 12 per 
cent., and the formula had been applied to other cases 
with satisfactory results. The reduction in the 
resistance by the application of the formula had 
varied between 3 and 15 percent. Shipbuilders who 
had had the assistance of the tank at the National 
Physical Laboratory had got their money back out of 
the first ship which had been built. The published 
results of Mr. Taylor agreed with the formula. 

A cordial vote of thanks was accorded to the 
authors of the paper. 

A paper was then presented by Mr. J. Hannay 
Thompson, of which he and Professor A. H. Gibson 
are the joint authors, “‘ Experiments on Suction or 
Interaction between Passing Vessels’’—see page 22. 

Mr. G. S. Baker said the subject was of special 
interest to those connected with the National Physical 
Laboratory tank, as a considerable series of experi- 
ments on suction had been carried out. He regretted 
that he was not at present able to state the results of 
that work, but hoped to do so at a later date. Their 
model experiments had, however, been confirmed by 
the practical work described in the paper. The 
authors had shown that suction was a real effect in 
deep water, but it would seem that at the helm angles 
which they had to use at the speeds employed, it 





should not be difficult to keep out of danger. In 
shallow water the danger would be much greater, and 
it would be interesting if the experiments could be 
extended to the water on a flat shallow bank, such as 
the Maplins. He would like to ask the authors—the 
fact was not mentioned in the paper—if they had not 
found a position in which there was a tendency for 
the vessel to swerve, not inwards, but outwards. That 
was a fact which had been noticed in the Yarrow tank 
experiments, and it had also been referred to in some 
publications of Mr. Taylor some eight or ten years ago. 
Indeed, the fact that under certain conditions when 
vessels were passing at close range there was a ten- 
dency to swerve outwards had been admitted in Courts 
of Law. 

Prof. Gibson expressed his gratification that their 
experiments corroborated the work done at Tedding- 
ton. With regard to the helm angles employed, he 
would point out that they were using a large rudder 
in these trials, and that the helm angles under ordinary 
conditions would be much higher. Even in their own 
experiments, however, they had to employ helm 
angles up to 35 degrees, and these had proved insuffi- 
cient to keep the boats apart. There was, as Mr. 
Baker had said, a position in which a repulsion and 
not a suction effect was observed. 

A vote of thanks was accorded to the authors, and 
this concluded the session. 

At the meeting in the Naval Architecture Lecture 
Room of Glasgow Univeristy, the members of the 
Institution were formally welcomed at the University 
by Sir Donald McAlister, the Principal. Two papers, 
* Experimental Determination of the Effect of 
Internal Loose Water upon the Rolling of a Ship 
amongst a Regular Series of Waves,’ by Mr. A. 
Cannon, and “ The Effect of Water Chambers on the 
Rolling of Ships,” by Mr. Lloyd Woollard, were 
discussed together. 

A large part of Mr. Cannon’s paper was devoted to 
the description of the machine used in the experimental 
research on the rolling of ships amongst waves, which 
the author is carrying out at Glasgow University | 
under a Post Graduate Research Scholarship in 
Naval Architecture, to which he was appointed by 
the Institution in 1911. The machine employed is 
a modified form of Colonel Russo’s Navipendulum, 
described before the Institution in 1900 and 1902. 
Mr. Cannon then passed on to discuss the experi- 
mental results of a study of the effect of loose water 
in the double-bottom tank of a channel steamer. 
Generally speaking, the addition of free water was 
found to decrease the angle of roll. In the shortest 
and highest, and therefore steepest waves, however, 
the effect was to increase the angle of roll so that the 
forced oscillations were even greater than the maxi- 
mum oscillations with no free water. This effect, 
the author said, seemed to be produced by the syn- 
chronism of the period of rush of water across the 
vessel, and the period of the wave. There would 
be a certain combination of wave length and height, 
i.e., @ certain wave steepness, that would produce 
just the critical period for the water to rush across. 
When this took place, the angles of roll might be 
very large. Further, these angles were reached in a 
very few rolls, and had been reached when starting 
from.rest. It was, therefore, quite possible that 
dangerous angles might be reached in actual ships, 
where the vessel might have an initial heel and roll, 
although the resistance to roll might be very great. 
On the other hand, if the quantity of water were 
limited, the angles reached were always smaller. 
This pointed to the efficacy of anti-rolling tanks 
having small water capacity. 

‘“ A great deal of work,” the author concluded, 
‘*‘ remains to be done on this very important subject. 
It is one of very great practical importance, especially 
in view of the growing tendency to adopt free water 
as a means of reducing rolling. It is proposed to 
carry out a similar series of experiments with anti- 
rolling tanks with a view to finding out experimentally 
the actual effects of such tanks upon the maximum 
angles of roll. Till such work is systematically done 
we cannot be sure that in all circumstances anti- 
rolling tanks will reduce rolling.” 

The object of Mr. Woollard’s paper was to investigate 
as far as possible on theoretical grounds the efficacy of 
water tanks as a means of reducing rolling at sea. Four 
cases were taken :—(1) When the water in the tank 
was prevented from moving. (2) When the ship was 
stationary and the water was allowed to oscillate in 
the tank. The author showed that the motion was 


i ; , . 24 
then a damped harmonic oscillation of period 
q 


where g was determined from a certain integral 
depending on the size and shape of the water chamber, 
which could be readily evaluated by graphical means. 
A moderate change of the water level in the tank or 
in the resistance due to throttling had no appreciable 
effect on the period of oscillation. (3) When the tank 
was in operation, but the motion of the water and of 
the ship were absolutely unresisted. The complete 
solution of the motion under these conditions de- 
pended upon two factors:—The fraction of the 
original metacentric height lost due to the movement 
of the water in the tank ; and the effect of the inertia 
of the water moving from side to side. (4) When the 
tank was in operation, and ship and water were both 
subject to a resistance proportional to the velocity. 
The maximum angles taken by the water relative to 
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the ship were shown (in terms of the wave angle) by 
means of curves. The maximum angle was limited 
by the height of the side of the tank, and the height 
required could be determined by aid of the curves. 


Sir Philip Watts said that reference was made by 
the author to the fact that in an irregular sea a ship 
rolled approximately in her natural period. That 
implied what had been proved by records taken from 
the old Devastation and Inflexible that free oscilla- 
tion was the dominant factor, and that any anti- 
rolling device must have its period related to that of 
the ship. It would seem that the rolling was reduced 
to a minimum when the tank period was slightly less 
than the wave period, and perhaps it would be advis- 
able to arrange for the constant adjustment of the 
tank period. An important point raised in the paper 
was as to the inertia effect of the water in the tank, 
and it was shown that the best extinctive effect was 
obtained with the horizontal connecting channel of 
the tanks somewhere about the centre of gravity 
of the vessel. The data given as regards the limits 
of oscillation required by a tank would be very useful 
to those engaged in fitting these devices. The paper 
by Mr. Woollard was a very valuable piece of work. 
Mr. Cannon’s paper opened up a new sphere of action. 

Colonel Russo congratulated Mr. Cannon upon 
what he had accomplished, and upon the clearness 
with which he had tabulated his results on the effect 
of loose water in the tank. His conclusions appeared 
to be quite sound. Major Pecoraro had recently 
undertaken similar work in Italy with Frahm anti- 
rollingtanks in still water,and with the navipendulum. * 
He was glad to learn that there were to be further 
experiments with the Frahm system. 

Sir John Biles commended the work of Mr. Cannon, 
who had shown that there was a period when under 
certain conditions of waves and with a certain amount 
of loose water in a ship, a danger point was reached 
in every-day service. The research ought to be 
continued with the object of showing how these 
danger points might be avoided. Mr. Woollard’s 
paper was directly connected with this question. 

Mr. H. Wheatly Ridsdale, speaking on behalf of 
Dr. Frahm, who was unable to be present, referred to 
the work done by Sir Philip Watts and Major Pecoraro. 
Referring to the question of the effect of relative 
periodicity, it had been observed, he said, in the case 
of tank installations already in use, that a difference 
in period between tank and ship had no appreciable 
effect on the efficiency of the tank, unless the tank 
period was shorter than that of the ship. When 
that was the case the efficiency was raised, attaining 
@ maximum when the period of the tank was 10 per 
cent. shorter than that of the ship. If the period of 
the tank were fixed in relation to the quickest natural 
period of the ship with this knowledge in mind, the 
tank would always be effective without adjust- 
ment, and the practical application of the damping 
effect of the tank was simplified. It was quite un- 
necessary to have an adjustment between the period 
of the tank and that of the waves. Even without 
a tank no excessive rolling occurred when there was 
great divergence between the wave period and that of 
the ship. There was notonly generalagreement between 
Mr. Woollard and Major Pecoraro, but between 
experimental work and theory. 

Professor L. Gumbel’s paper, “‘ Criterion for the 
Occurrence of Cavitation,’ was taken as read. 

We do not propose to reprint it, and will con- 
tent ourselves with saying that the experiments 
and researches described were intended to show 
that the occurrence of cavitation depends upon :—(1) 
The absolute pitch of the cross section of the blade. 
(2) The angle formed by the feather-edge in the cross 
section of the blade. (3) The amount of the slip as a 
function of the vessel’s speed. (4) The temperature 
of the water, the degree of its saturation with air, the 
barometric pressure, and the depth of the blade under 
the surface of the water. The author concluded that 
the setting in of cavitation in screw propellers was 
not dependent on the surface pressure on the blade 
area, that the finer the pitch of the screw propeller 
and the greater the angle formed by the feather edge, 
and the greater the speed of advance, the less the slip 
should be to prevent the formation of cavities, and 
that cavitation set in earlier in a rough sea, when air 
was mechanically mixed with the water. 

The programme of visits to works on June 25th 
included an inspection of the plant at the Corporation 
and the tramways power stations. Both under- 
takings are now in an interesting stage of develop- 
ment, owing to the recent extension of the area of 
supply. At the present time the Port Dundas works 
of the Corporation supply current to the district 
north of the river Clyde, with the exception of a 
small portion of the East End, whilst the St. Andrews’ 
Cross works supply the whole of the south side and 
the small portion of the north side referred to above. 
The total capacity of the present plant is about 
37,000 kilowatts, and owing to the inclusion of the 
burghs of Govan and Partick within the Glasgow 
area there is an increasing demand upon the Cor- 
poration mains. The electricity department last 
year made an output of 44,500,000 units, and it is 
anticipated that this will be raised to over 60,000,000 
units for the current year. Owing to the increase of 
demand it has been found necessary to lay down 
during recent years high-tension plant generating 
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three-phase current at 6500 volts for transmission to 
sub-stations. The installation at Port Dundas—the 
station visited—is for both three-phase and direct 
current. There are four turbo-alternators of 4000 
horse-power capacity and one 5000 horse-power set, 
the turbines being of the Parsons type supplied by 
Willans and Robinson, Limited, and the alternators 
being by Dick, Kerr and Co., Limited, and the British 
Westinghouse Co., Limited. The direct-current sets 
are by various makers. This plant is being reinforced 
by an additional Westinghouse set of 6000 kilowatts 
capacity, and a set of the same capacity is to be 
installed at the St. Andrew’s Cross station, but in this 
case a Howden-Zoelly turbine and Brown, Boveri 
alternator set has been ordered. Additional boilers 
are being put in by Babcock and Wilcox and 
the Howden Boiler Company. The plant at St. 
Andrew’s Cross already includes one 4000-kilowatt 
Willans-Dick, Kerr set and two 3000-kilowatt sets 
generating alternating current at 6500 volts. The 
capacity of the existing stations will, however, only 
safeguard the requirements of the next few years, and 
a site has been acquired near Dalmarnock Bridge, on 
which it is intended to erect a new generating station 
designed for a total capacity of 100,000 kilowatts. 
If this scheme is carried out, the main bulk supply 
will be made from the new station, and the plants 
both at Port Dundas and St. Andrew’s Cross be re- 
served for peak load demands. 

The Pinkston power station of the tramways under- 
taking, which has a total capacity of about 20,000 
kilowatts, has a somewhat mixed plant at the 
present time. It includes four  three-cylinder 
vertical compound engines rated at 4000 horse-power, 
two being Allis and the other two Musgrave engines, 
two two-cylinder vertical cross-compound engines 


rated at 800 horse-power, supplied by D. Stewart} 


and Co., Limited, and six two-cylinder compound 
high-speed Allen engines of the enclosed type, rated. 
at 100 horse-power each. The four three-phase 
generators for the reciprocating engine sets were 
built in America by the General Electric Company, 
each machine having a nominal capacity of 2500 
kilowatts at 6500 volts. To this old plant has since 
been added one 3000-kilowatt set of the Brown, 
Boveri-Parsons type, manufactured by Richard- 
sons, Westgarth and Co., Limited, and there has 
just been added one 5000-kilowatt set of the same 
type. The intention is to discard the existing re- 
ciprocating sets and replace them by modern turbo- 
alternators. The station can be operated in parallel 
with the Corporation plant, an advantage to both 
undertakings. As an indication of the economies 
resulting from the employment of modern plant, it 
is stated that at the Corporation stations the con- 
sumption of coal per unit generated has been reduced 
during the past seven years from 5.25 lb. to 3.25 Ib. 

At the Albion Motor Car works, which were also 
visited, extensions to the shops are now in progress. 
The company has recently moved into new offices 
adjoining the works at Scotstoun, and the increased 
accommodation has done a good deal to relieve the 
pressure upon the designing, scientific and clerical 
staffs. Day and night shifts have been in operation 
at the works for the past three years and the enlarge- 
ment of the works now in hand is to meet an urgent 
need. The new building is to be a four-storied struc- 
ture, and it will add some 66,900 square feet to the 
shop area, which is at present 85,300 square feet. 
This extension should be ready for occupation in 
October. The company manufactures commercial 
vehicles to carry loads of from 10 cwt. to 4 tons, 
and passenger cars, and the output, which is largely 
for the colonial market, as well as for Government 
Departments, was 50 per cent. greater for 1912 than 
for the preceding year. 

Visits were also paid to the works of the Singer 
Manufacturing Company and to the Renfrew esta- 
blishment of Babcock and Wilcox, Limited, where 
large extensions have been recently carried out in 
the marine department. 

In the evening a dinner was held at the Grosvenor 
Restaurant, Glasgow, on the invitation of the Insti- 
tution of Engineers and Shipbuilders in Scotland. 
Lord Inverclyde, Chairman of the Reception Com- 
mittee, occupied the chair, and proposed the toast 
of ‘‘ The Institution of Naval Architects.” Lord 
Bristol, President of the Institution, responded. 
Other toasts were ‘‘ The Institution of Engineers and 
Shipbuilders in Scotland,” proposed by Dr. S. J. P. 
Thearle and responded to by the President, Mr. E. 
Hall Brown, and ‘‘ The Corporation of the City of 
Glasgow.” 

The whole day of June 26th was devoted to a visit 
to the Dalmuir shipyard and works of Messrs. Beard- 
more, and to an excursion to Arran, where members 
were received at Brodick Castle and entertained by 
the Marquis and Marchioness of Graham. Fine 
weather favoured this entertainment, for which the 
steamer the Duchess of Argyll was chartered, and a 
large party participated in an enjoyable excursion. 

The naval construction works at Dalmuir were 
laid down in 1904. They cover an area of 91} acres, 
and have a river frontage of over a mile. In 
planning the works it was decided to provide at the 
outset for the maximum demand which might be 
made upon the establishment by the British Admiralty 
and foreign Governments. Facilities were therefore 
provided for undertaking the highest class of naval 





and mercantile shipbuilding, and the Allan liner 


Alsatian, which is at present being fitted out, and whic) 
was inspected by visitors, is an example of the latte; 
type of ship. In the shops a good deal of Adnniralty 
work is now in progress, the machinery for the Ben. 
bow, the Portia, and other war vessels being at present 
under construction. It is interesting to recall the 
fact that in the original works established by ober; 
Napier was built the Black Prince, one of tho firs 
ironclads built for the British Navy, while in the 
modern shipyard, battleships of the latest super. 
Dreadnought type have been built, the berth being 
suitable for vessels up to 1000ft. in length and 1 00ft, 
beam, while the fitting out basin is one of the largest 
in the kingdom. The new ordnance shops at Park. 
head are adapted for the construction of all types of 
ordnance for both land and naval equipment. The 
acquisition of the Mossend Steel Works anid the 
reorganisation of the plant has ensured a ready s\pply 
of the materials for ship construction. Visitors were 
able on Thursday last to inspect some of the crude 
oil engines of the vertical two-cycle type whic! are 
manufactured by the company, in powers froin the 
one-cylinder 30 horse-power to the four-cylinder 
200 horse-power engine. These slow-running engines 
are designed for heavy commercial duty and ire of 
the solid injection type, the fuel, which is injected into 
a bulb which has been heated by means of a blow. 
lamp, being pumped direct into the combustion 
chamber without being previously mixed with air. 

In the evening of June 26th a ball, which attracted 
a large number of guests, was held under the auspices 
of the Reception Committee in the St. Andrew's 
Hall, Glasgow. 








THE NORTH-EAST COAST INSTITUTION 
ENGINEERS AND SHIPBUILDERS. 
SUMMER MEETING IN HOLLAND. 
(From our North-East Coast Correspondent.) 

FoLLow1nc up the progressive policy initiated some two 
years ago, the Council of the North-East Coast Institution 
of Engineers and Shipbuilders arranged to hold this year 
a summer meeting in Holland, and a party of about 
eighty arrived in Amsterdam on Tuesday of last week, 
the majority having travelled from the North-East Coast, 
and others from London, via Harwich and the Hook of 
Holland. Accompanying the party were the Hon. Sir 
Charles A. Parsons, K.C.B., F.R.S. (the President), 
Dr. G. B. Hunter (of Swan, Hunter and Wigham Richard- 
son, Limited); Mr. Summers Hunter, of the North-Eastern 
Marine Engineering Company, Limited, of Wallsend-on- 
Tyne; Mr. E. L. Orde, of Armstrong, Whitworth and Co., 
Limited ; Mr. Alfred Harrison, of Richardsons, West garth 
and Co., Limited, Sunderland; Mr. R. J. Walker, of 
Parsons Marine Steam Turbine Company, Limited ; Mr. 
G. D. Weir, of the North-Eastern Marine Engineering 
Company, Limited, Sunderland; Mr. M. S. Gibb, of the 
Central Marine Engine Works, West Hartlepool; Mr. G. 
Moffitt, of the Blyth Shipbuilding and Dry Docks Com- 
pany, Limited; Mr. E. C. McClintock, of the Tyne In- 
provement Commission ; Mr. O. Levin, of Holzapfel and 
Co., Limited ; and Professors Weighton and Welch, of the 
Armstrong College, Newcastle-upon-Tyne. After a recep- 
tion by the Deputy Burgomaster of Amsterdam at the 
Stadhuis, visits were paid to the following works :—Neder- 
landsche Fabriek van Werktuigen en Spoorwegmateriee! 
(Werkspoor), Nederlandsche Scheepsbouw My (Nether- 
land Shipbuilding Company), the Kromhout Works, 
and the Diamond Polishing Works of I. J. Asscher and Co. 

As we gave so recently as in the January 20th, 1911, issue 
of THE ENGINEER a complete detailed illustrated descrip- 
tion of the Netherland Shipbuilding Company’s works, 
little further need be added to the particulars previously 
published, beyond recalling the fact that these works 
possess considerable historical interest, and were established 
so early as 1658, when the city of Amsterdam was on an 
arm of the open sea which broadened into the Zuyder Zee, 
and it was here that the Czar Peter the Great worked for 
a year as a shipwright in 1697 on a ship called the Amster- 
dam, which was afterwards presented to him by the 
owners. It was here also that later on, in 1783, three 
ships were launched from the yard in one day—no small 
event. It was on the neighbouring island of Kattenburg 
that the Dutch Admiralty built its big magazine in 1660, 
and of such solid construction is this building that it 
continues in use at the present day. The ‘‘ Netherland ” 
yard has five building berths, and is capable of building 
vessels up to 575ft. in length and has a maximum annual 
output of 28,000 tons. It is hardly necessary to remind 
readers of THE ENGINEER that it was here that the motor 
ships Vulcanus, Juno, and Emmanuel Nobel were built, 
whilst for the same owners—the Anglo-Saxon Petroleum 
Company, of London—two vessels, one to be named the 
Ares and the other the Artemis, and each to be fitted with 
1700 brake horse-power Werkspoor four-cycle motors, 
are now in hand, and will be launched from the Netherland 
yard one next month and the other in November next. 

The Werkspoor works, which were founded in 1891, to 
continue the business started in 1828 by the Commandi- 
taire Societeit ter Veraardiging en herstelling van Stoom- 
en andere Yzer- en Koperwerktuigen onder de Firma Paul 
van Vlissingen en Dudok van Heel, now consist of engine 
works with foundry and boiler shop, and also shops for the 
construction of railway and tramway carriages and 
structural work. They afford employment for 2600 hands. 
In the engine works were seen marine and stationary 
engines, engines for sugar factories for the Dutch colonies, 
locomotives and Werkspoor motors, including a se! for 
installation in a gunboat for the Dutch navy. At the 
time of the visit a second set of 1200 brake horse-power 
for the power station at Billiton, in the Dutch East Indies, 
was awaiting tests in the shops. 

The members were afterwards conveyed by special tram- 
cars and steamboat to the Amsterdam Shipping Exhibition 
and entertained to luncheon there, and in their honour & 
grand display of fireworks took place in the evening in the 
Exhibition grounds. On the following day, June 25th, 
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yisits were made by special steam yachts and motor and 
sailing boats to the Isle of Marken and Volendam via 
Brock in Waterland and Monnikendam, and also to Leyden 
via Hermans Canal, Braasemer and the Kager Lakes 

On June 26th an early start was made for The Hague, 
a tour was made by special electric tramcars, 
several members of the Royal Dutch Institute of Engineers 
acting as guides. In the afternoon a reception by Deen 
Heer Alb. Kapteyn, the President of the Mechanical 
Section of the Royal Dutch Institution of Engineers, was 
held, and tea was partaken of at the Palace Hotel, Scheve- 
ningen. where a concert was given in honour of the visitors 
the same evening. On the following day, Friday last, 
the party left The Hague by special electric train for 
Rotterdam, and was accorded a civie reception by the 
Burgomaster of Rotterdam in the Yacht Club. This 
proved to be the busiest day of the tour, as not only was an 
excursion made by steamer around the harbour of Rotter- 
dam, but visits were paid to the Fyenoord works, the 
Rotterdam Dry Dock Company’s works, Gusto’s works at 
Schiedam, and Wilton’s Engineering and Shipbuilding 
Works. 

The Fyenoord works were started in 1823 by the 
Netherland Steamboat Company under the manage- 
ment of Mr. G. M. Roentgen, and in 1829 receiver com- 
pound engines were designed by Mr. Roentgen and put 
into service. These engines were undoubtedly the first 
receiver compound engines ever made, and various of the 
old drawings were reproduced in the series of articles 
published in THE ENGINEER of August and September, 
1890, under the title of ‘‘ Compound Engines Sixty Years 
Ago.” It may be mentioned here that in the Amsterdam 
Shipping Exhibition is shown a model of one of these 
pioneer engines as they were fitted to the paddle tug 
steamer James Watt, afterwards called De Stad Keulen. 
Many steamers and engines were built to Mr. Roentgen’s 
design, and ran for several years upon the Scheldt, Rhine, 
Moselle, Danube, and Volga. In 1839 the first sea-going 
steamer was launched, and in 1843 compound engines 
were built for the French frigates Vauban and Descartes, 
with cylinders 82in. diameter and 90in. stroke. In the 
seventy years following the Fyenoord yard has had a 
considerable share in the further development of ship- 
building and engineering in Holland, and now employs 
2000 men on the building of passenger and cargo steamers, 
armoured ships, cruisers, destroyers, torpedo boats, 
submarines, pumping machinery, and sugar plant. There 
are now under construction at these works two twin-screw 
destroyers for the Dutch navy, each of 428 tons displace- 
ment, and fitted with 8500 indicated horse-power recipro- 
cating engines to give 3) knots speed. A _ twin-screw 
steamer 470ft. by 57ft. by 29ft. llin., and having a dis- 
placement of 13,030 tons on a 24ft. mean draught is being 
built for the Amsterdam and Java service of the Nederland 
Steamship Company, whilst for the Royal Packet Company 
of Amsterdam two steamers are on the stocks, one 278ft. 
by 4lft. by 19ft. and the other a single-screw steamer 
325ft. 6in. by 43ft. 10in. by 25ft. A single-screw steamer, 
Texelstroom, for the Amsterdam and Hull service of the 
Dutch Steamship Company, and 272ft. by 40ft. by 19ft., 
with a displacement of 3750 tons on 16ft. 6in. draught, is 
under construction, whilst orders have recently been 
received by this firm for three steamers for the Royal 
Packet Company, of Amsterdam, two torpedo boats and 
a submarine for the Royal Dutch Navy, a suction dredger 
and a large amount of sugar machinery for Java. 

Considerable interest was taken in the inspection of 
the shipbuilding and engineering works at Schiedam, 
now under the management of Henry and Francis Smulders. 
These works cover an area of nearly 15 acres, exclusive of 
the outer harbour, with an area of nearly 10 acres and 
extending along the Maas over a length of 1082ft. The 
building slips allow of the construction of vessels up to a 
length of 590ft. The workshops are situated in two large 
halls, each measuring 460ft. by 170ft. and 69ft. high, 
provided with overhead electric travelling cranes of vary- 
ing capacity. These shops, it may be of interest to recall, 
formed one of the main buildings of the last Dusseldorf 
Exhibition. Various interesting types of dredging and 
coaling vessels, as also floating cranes, were seen in different 
stages of construction, and mention may be made of 
a 150-ton floating crane for St. Petersburg; a floating 
crane of 400 tons capacity for lifting submerged submarines 
for the Italian navy ; a blue metal conveyor for the New 
South Wales Government ; two self-discharging coaling 
vessels for Brazil ; a self-propelling crane to lift 150 tons ; 
and a floating crane to lift 120 tons. At Wilton’s Engineer- 
ing and Slipway Company’s works, where about 2500 
hands are employed, various types of vessels were seen 
under construction, and a large amount of. ship repair 
work in hand at this company’s dry docks and pontoons 
was inspected. 

The tour was finally concluded by a_ dinner 
provided at The Hague at the invitation of the Ship- 
builders’ and Engineers’ Association of Rotterdam and 
District, and here, as at other functions earlier in the week, 
the Hon. Sir Charles A. Parsons, Dr. G. B. Hunter, Mr. 
Summers Hunter, and Mr. E. L. Orde, in appropriate 
speeches, paid tribute to the lavish hospitality extended 
to the party throughout their stay in Holland, and re- 
garded the occasion as the commencement of a system of 
closer working between the Royal Dutch Institution of 
Engineers and the North-East Coast Institution of Engi- 
neers and Shipbuilders. The whole of the arrangements 
were a triumph of organisation, no single hitch or mishap 
occurring at any time, and whilst it would be invidious 
to single out many gentlemen, all of whom contributed 
to the success of the tour, mention may appropriately be 
made of Den Heer Alb. Kapteyn, the President of the 
Mechanical Section of the Royal Dutch Institution of 
Engineers, Mr. D. Croll, the chairman of the Association of 
Engineers and Shipbuilders of Rotterdam and District, 
and Mr. E. W. Fraser Smith, the Secretary of the North- 
East Coast Institution of Engineers and Shipbuilders. 


where 








. PeEBLEs’ ANNUAL QOutTING.—-The workpeople of Bruce, 
Pecbles and Co., Limited, of Edinburgh, went for their annual 
excursion on Saturday last, St. Andrews being the place selected. 
The morning was occupied with the usual sports, while the 
afternoon was spent in visiting the many places of interest 
in the neighbourhood. Luncheon and tea were served in the 
own Hall, where the sports prizes were distributed. The 
whole outing proved a thorough success. 
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A NEW PORT FOR NILE BOATS AT CAIRO. 


For years past there have been complaints from the | 
Nile boatmen of the loss of time in reaching the port and | 
grain market of Rod el Farag on the north side of Cairo, | 
when coming from Upper Egypt. Two-thirds of the total | 
sailing boat traffic arriving at Cairo consists of grain from | 
up river, and all these boats have to pass four bridges | 
which are only opened for a short time twice a day, serious | 
loss of time and risk of damage being thus incurred. The | 
proposal had been made more than once to establish a new | 
port above the bridges for the benefit of this traffic, but | 
until Lord Kitchener arrived nothing was done. Last | 
month, however, the new port became an accomplished | 
fact and already enjoys considerable custom, as will be 
seen from the accompanying engraving. It is known as | 
‘“* Attar el Naby,’”’ meaning “ trace of the prophet,” and is | 
situated just beyond Old Cairo to the south and has connec- 
tion with the city by a good road. The tramways will | 
soon be extended to the port, and if the demand arises a | 
railway connection can also be provided. 

The works of the new port comprise a stepped quay wall 
half a mile (800 m. exactly) long, forming a convenient | 
landing and unloading place at all levels of the river which | 
has a range of 18ft. to 20ft.; an enclosed area of 107,000 | 
square metres (26 acres), and 67 ‘“‘shoonahs” or grain 
stores of various sizes, covering a total area of 22,000 
square metres (about 5} acres), all substantially built of 
stone. 

A short length of the quay wall is made vertical, so that 
boats can lie close alongside and be unloaded by cranes, 
which are not yet provided. This portion is built on piles, 
but the stepped part is built in the following manner. At 
the foot of the wall a dyke of tipped stone was made, on 
the top of which the toe of the wall rested. The bank of 
Nile mud was well rammed and covered by a layer of 
broken stone, on which was laid 32in. of concrete. On 
this bed were laid the stone steps. 

The total cost of the port, including purchase of land is | 
about £E87,000. 








THE NEW SCHUTTE-LANZ AIRSHIP. 


Tue second Schiitte-Lanz airship of the German army, 
known as the ‘‘ S.L. 2,” which has been built under Pro- 
fessor Lanz’s directions at Mannheim, is now practically 
completed and will be placed in commission during the 
present month. Improvements have been made in com- 
parison with the first airship of this type, with a view to 
securing greater stability combined with less weight. 
The new airship contains 847,000 cubic feet of gas, and 
has five cars, one for the commander in front and four for 
the crew. Of the latter, two hang loosely in the centre 
line fore and aft, while the remaining two are fixed rigidly 
in the middle on each side of the centre line. The airship 
has four motors, three Maybach and one Daimler, each 
with two propellers. It is estimated that the.“ S.L. 2” 
will attain a speed of about forty-five miles an hour. It 
is stated that a third airship of this type will be constructed 
for the German army by the spring of next year. Up to 
the present the German army has increased its supply 
of airships this year by eight, viz., four Zeppelins, two 
Parsevals, one Schiitte-Lanz and one airship of the M type, 
making a total of thirteen dirigibles now at its disposition. 











TRIAL TRIP OF THE T.S.8. KING ORRY. 


Tue six hours’ trial of the geared turbine passenger 
steamer King Orry, built by Cammell, Laird and Co., 
Limited, Birkenhead, for the Isle of Man Steam Packet 
Company, Limited, took place on Thursday, June 26th, 
between the Mersey Bar lightship and Douglas, Isle of 
Man, and back. The vessel measures 300ft. by 43ft. by 








12ft. 6in., and has a displacement of 2500 tons. The 
mean indicated horse-power of the turbines was 8980 ; 





the mean revolutions 301-3; and the mean speed, out and 
home, 21-03 knots. The coal consumption was 1-406 Ib. 
per indicated horse-power per hour. The King Orry was 
illustrated and described in our issue of June 27th. 





THe INTERNATIONAL TESTING ASSOCIATION.—A meeting 
of the British members of the International Testing Asso- 
ciation will he held at the offices of the Iron and Steel 
Institute, 28, Victoria-street, London, S.W., on Wednesday, 


| July 16th, at 3.30 p.m., to report the decision of the Council of the 


Association to increase the amount of the annual subscription 
and to determine the rate to be paid in future by members of 
the British section ; to consider the constitution of the com- 
mittees of the Association and to nominate British members on : 


| Committee No. 32, on tests of constancy of volume of cements ; 


Committee No. 41a, reinforced concrete building accidents ; 
Committee No. 55, effect of SO, in Portland cement ; Committee 


| No. 56, fire-proof building construction ; Committee No. 51, 


wood tests on large pieces ; Committee No. 58, testing of road 
material and nomenclature ; and to consider the organisation 
of the British Section. 


SUPERVISION OF LANDING Prers.—It will be remembered that 
in the course of last summer the landing pier at Binz on the 
island of Riigen gave way, whereby a crowd of pleasure-seekers 
were plunged into the water and many were drowned. With a 
view of avoiding the recurrence of similar disasters the Prussian 
authorities called for reports from numerous local bodies and 
have now issued a circular containing regulations introducing a 
stricter control over such structures. It is provided that the 
more important landing piers must be thoroughly examined at 
least once @ year to see if they are secure. The permission of 
the Government must be obtained in order to construct piers 
of the nature contemplated, and the party building the pier 
must in most cases demonstrate its reliability with regard to 
appropriate construction and maintenance, or must furnish 
proof of the safety of the structure at certain periods, and may 
be obliged to pay the costs of supervision and examination. 
Provision is also made that landing piers are to be used only to 
the extent and in the manner for which the permission has been 
granted. The circular also deals with piers used as promenades 
or in connection with sea baths, and places them under the super- 
vision of the local police authorities. With regard to existing 
constructions, it is provided that if it is found impossible to keep 
them in proper repair they must cease to be accessible to the 
public. 


BortER ExpLosions IN 191] anp 1912.—The annual report 
to the Secretary of the Board of Trade upon the working of the 


| Boiler Explosion Acts of 1882 and 1890 during the year ending 


June 30th, 1912, just published, has been delayed because it was 
not possible to hold the formal investigation on the explosion 
of a cast iron main boiler stop valve chest on s.s City of Lincoln 
until the vessel returned to the United Kingdom in April last. 
Under the provisions of the Acts, 100 preliminary inquiries and 
six formal investigations were held respecting boiler explosions 
which occurred during the year ending June 30th, 1912. Of 
these 106 explosions, 60 resulted in loss of life or personal injury, 
30 persons being killed and 75 injured. The 30 deaths were 
caused by 14 explosions, of which nine occurred on land and five 
on ships. As showing the general character of explosions on 
ships it is interesting to note that in 20 out of the 27 explosions 
which occurred on ships no person was injured, and that in the 
remaining seven explosions 13 persons were killed and four 
injured. The number of persons killed during the year is above 
the average (26.3) for the thirty years since the Act came into 
force, and compares unfavourably with the comparatively low 
death-rate during the preceding three years, in which the average 
is only 13. This is very largely due to two explosions, one of 
a cast iron steam pipe at Atherton and the other on the City of 
Lincoln referred to above, in each of which six persons were 
killed. There were 10 explosions from heating apparatus during 
the year; nine of these occurred during the cold weather at 
the beginning of February, 1912, and were all due to the pipes 
being obstructed by ice. In four out of the six cases in which 
formal investigations were held, the courts found that persons 
who had been connected with the boilers were to blame for the 
explosions, and they made orders for the payment of costs in 
three of these cases, the total sum ordered to be paid amounting 
to £110. Of the causes of explosion ‘‘ Deterioration or corro- 
sion”’ is the most common; it accounts for 29 cases, but is 
closely followed by “‘ Ignorance or neglect of attendants,” with 
24 cases. ‘“ Defective design or undue working pressure” 
caused 17 explosions, and ‘‘ Defective workmanship, material 
or construction,” 16; ‘‘ Water hammer” was responsible for 
eight ; and 12 are put down to miscellaneous causes. Steam 
pipes, stop valve chests, &c., enjoy a bad precedence. They are 
the parts that fail most frequently by explosion ; they account 
for 24 cases out of 106. 
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THE ROYAL AGRICULTURAL SOCIETY’S SHOW. 
No. I. 

For the third time in its existence the Royal 
Agricultural Society is this week holding its annual 
show at Bristol on the beautiful Clifton and Durdham 
Downs. The first visit to Bristol was in 1842, when 
the fourth show was held and trials of implements 
formed an important feature of the Exhibition. The 
second visit to Bristol was in 1878, and was highly 
successful, the attendance being 122,000. On that 
occasion the Society renewed its offer of a gold medal, 
which had been withheld after a trial in the previous 
year, for an efficient sheaf-binding machine, either 
attached to a reaper or otherwise. The entries for 
the competition included four wire binders and three 
which used string. As the result of the trial the 
gold medal was awarded to Messrs. Waite, Burnell, 
Huggins and Co., who entered the improved har- 
vesters and binders made by Cyrus H. McCormick, of 
Chicago, and who had previously exhibited a reaping 
machine at the Windsor Show in 1851. Prizes were 
offered more bountifully in the implement section 
in those days, and we find that in more than a dozen 
classes awards for various descriptions of dairy 


appliances were entered, and the trials were held 


in May at the Agricultural and Horticultural Research 
Station, Long Ashton, near Bristol. The judges 
awarded the first prize of £10 to Messrs. F. W. 
Moellenkamp and Co., Farringdon-street, London, 
E.C., and the second prize and £5 to Messrs. Pilter 
and Co., 22, Bush-lane, London, E.C. For the silver 
medals, which are awarded during this week, there are 
forty-seven entries. 

Although it has no special interest for engineers, 
a new section of the show devoted to home-grown 
tobacco should be mentioned, and the Society offers 
medals for the best samples consisting of four or 
five hands containing a total of not less than forty- 
eight leaves of each type of the “ fragrant weed ”’ 
to be shown. The total area of tobacco grown in 
this country this year will be 122 acres, divided up 
into four centres, Norfolk, Hampshire, Worcester- 
shire, and North Wales—the idea being to get as 
many variations of climate, soils, and labour condi- 
tions as possible. The varieties with which experi- 
ments are being made are for Virginian cigarettes 
and pipe purposes. At present no data collected 
from a large scale experiment in England are available, 
but the results so far obtained would tend to show that 
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appliances were made. It is interesting to recall, too, 
in view of the competition for milking machines which 
has been held this year, that as long ago as 1878 a 
prize of £50 was offered for the same object. The 
machines had in that instance to be tested during six 
consecutive months of the spring and summer of 
1879. The competition was, however, abortive, for 
there was not a single entry. For the present show 
no less a sum than £11,000 is offered in prizes—an 
amount which has only been exceeded on one occa- 
sion, namely, at Kilburn in 1879. Although the 
actual amount of space in the implement section is 
not so large as at the Bristol Show of 1878, it must 
be borne in mind that whereas exhibitors at the 
present day are restricted in the amount of shedding 
to be occupied, no such limitation was made in 1878. 
This fact is illustrated by the number of stands this 
year, which number 513—the greatest number since 
the 1889 show at Windsor. The table above 
gives the amount of feet of shedding allotted at 
Bristol in comparison with the past seven shows and 
that at Bristol in 1878. 

This year the Society offered prizes for milking 
machines and powder spraying machines, as well as 
the usual silver medals for “‘ new implements.” In 


striking contrast to the abortive competition of 1878, 
there were this year no less than thirteen entries for 
the prizes offered for milking machines. The trials 
have already been held, and as a result the judges, 
having considered the report of the bacteriologists 
in conjunction with their own records, awarded the 
first prize—a gold medal and £25—to Mjolknings- 
maskin Omega, Flen, Sweden, and the second prize 
—silver medal and £10—to Vaccar Limited, Denman- 
street, London. All the competing machines are 
on view at Bristol. In the competitions for hand- 
power powder spraying machines for applying dry 
insecticides or fungicides to bushes and trees eight 
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good tobacco can be grown, even on some poor lands 
too light to carry an ordinary crop. It may be 
mentioned that by the Finance Act of 1909-10 the 
prohibition of cultivation was removed with regard 
to England, and a 100-acre limit was fixed on which a 
rebate duty was allowed, a three-year period for 
experiments being granted. The present year is 
therefore the last under this Act, and it is to be hoped 
that sufficient encouragement will be forthcoming 
to enable those interested in the new culture to go to 
the Government for at least an extended period of 
grace. 

It would be difficult to imagine a more picturesque 
site for this annual show than the present one. The 
Downs stand about 250ft. above sea level on the 
border of Clifton and above the ancient city of Bristol, 
from which they are approached by a good service of 
tramcars. The showyard covers about 100 acres, 
and is therefore somewhat smaller than usual. Some 
difficulty was experienced on account of the presence 
of numerous bushes and trees, which, although adding 
to the beauty of the scene, made the planning a diffi- 
cult problem. On account of the rocky nature of the 
ground—the rocks, in many cases showing above the 
surface—every post hole had to be got out bit by bit 


Fig. i—-JOHN FOWLER AND CO.’8 MOTOR PLOUGH 


to the correct depth, and when it is borne in mind 
that some 8000 holes are required, it will be seen that 
this work is one of some magnitude. Some difficulty 
has also been met with in arranging the shedding 
so as not to interfere with the many public footpaths 
across the Downs. The ground is shaped something 
like the letter Y, with the rocky “‘ Gully” cutting right 
into the middle. 

The milking machines which obtained the first and 
second prizes are Swedish inventions. The first prize 
was, as we have said, awarded to the Amo machine made 
Omega, 
the sole agents for which are the Wilts United Dairies, 


| constructed. 


Limited, Trowbridge. It is a very ingenious and joj 
particularly complex machine, which is suspended 
from the back of the animal and depends for its action 
upon pulsations and suction applied to the teats, ]; 
has the great advantage that the milk does not haye 
to pass through any rubber tubes and thus avoids 
contamination. The milking machine exhibited by 
Vaccar Limited, which obtained the second prize, js 
of the Thule type, and is the outcome of many years’ 
experience. It consists of a small portable apy liance 
called a pulsator, which is placed on top of a specially 
constructed milk pail and to which are attached two 
sets of flexible tubes, having at their further exiremj- 
ties eight teat cups so as to milk two cows simul. 
taneously. There is a galvanised iron pipe extend- 
ing through the sheds, having a tap between each 
pair of cows and the machine is connected to these 
taps in turn by a flexible hose. An air pump is used 
to create the necessary vacuum in the pipe for work. 
ing the machines and can be driven by any suitable 
means. The pulsator is operated by the vacuun 
and gives a series of contractions and expansions to 
the teat cups, which are constructed so as to follow 
as closely as possible the natural operation of a suck- 
ing calf. They are regulated and governed by the 
Gillies patents, the object of which is to prevent 
injury to the cow. 

The “ Green”? powder sprayer, which was awarded 
the first prize in its class, has a round tank, which 
is carried by means of two straps on the operator's 
back. The blast, which is worked by a right-hand 
lever, is fixed on top of the tank and produces the 
required air current. This lever is connected with 
the agitator. The latter consists of a cogged grating 
star, which, while pulverising the sulphur, removes 
the latter through a sieve into a receptacle. In the 
receptacle revolves a circular conveyor which carries 
the ground powder into the air channels. The work- 
ing of the apparatus is an easy matter. By loosening 
the two nuts the grinding apparatus can be removed 
from the tank. The powder passes through {the 
hose into the distributing tank, which is provided 
with a distributor. 

In the Pilter powder sprinkler, which was awarded 
the second prize, the powder is admitted through an 
opening in the side, the lid of which forms a scoop. 
The machine is double-acting, and the bellows 
are concealed in the head. The blast is obtained by 
a lever on the right-hand side, the powder passing 
out through tubes which are furnished with a spreader. 
There is a regulator on the sprinkler, which will give 
a large or small output as desired. The machine can 
be fitted with small tubes for low plants and bushes, 
or with a long tube for high trees, &c., or with a double 
tube for sprinkling two rows of potatoes at one time. 
The machine can be readily taken to pieces, every 
part being easily accessible. 

John Fowler and Co. (Leeds), Limited, are so 
famous in connection with steam ploughing on the 
cable system that any departure from their standard 
practice is certain to receive attention at the hands 
of agriculturists. The introduction of the small 
motor plough is one of those events, which was cer- 
tain to come about in view of the widespread uses 
to which the petrol engine is being applied, and its 
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practical and commercial development could scarcely 
have fallen into better hands than those of Messrs. 
Fowler. The implement which they are showing 
at Bristol has already gone through the experimental 
stage in the hands of the inventors, Messrs. Wyles 
Brothers, and the machine, which we illustrate i 
Figs. 1 and 2, has been completely re-designed and 
In its design the makers had in view 
the construction of a plough which could be adapted 


for any of the ordinary agricultural operations, such 


as ploughing. cultivating, scuffling, skinning, hoeing, 
and drilling, and the implement has been found 
capable of general farm work similar to that done by 
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It may be used either as a single or double- 
implement according to the depth of the work 
and the nature of the land. The plough or ploughs 
can be set to cub any width or depth of furrow within 
the power of the engine, and any shape of mould board 
ean be fitted. W hen not in use in the fields the engine 
may be used for all kinds of stationary work by means 
of belting, such as chaff-cutting, grinding, pumping, 
ke. Being only Sit. high and 2ft. 4in. wide, the 
implement will be found particularly applicable in 
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Furrow Wheel 





The engine is of the vertical single-cylinder type 
of 4 horse-power, with a bore of 4}in. and stroke of 
5hin. It has vertical valves operated by adjustable 
tappet rods and well surrounded by cooling water. 
It may be operated, of course, by either paraffin or 
petrol, and is automatically controlled by means of a 
sensitive governor in the crank case, ensuring a con- 
stant engine speed under all conditions, The operator 


has only to turn on the fuel tap, start the engine, and 
control the movements of the machine by means of 
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places where horses cannot work, such as between the 
fruit trees in orchards, vineyards, hop gardens, and 
in rubber, tea, and coffee plantations. It will be 
seen that, unlike all other motor ploughs which have 
hitherto been seen, this plough has only the two 
driven road wheels, and that the attendant walks 
in the rear, manipulating the engine and plough by 
means of star wheels. It will, moreover, be observed 
by referring to the drawings that each wheel is capable 
of independent adjustment vertically while the 
machine is in motion, thus regulating the depth of the 





Fig. 2—-JOHN FOWLER AND CO.'S MOTOR PLOUGH 


the lever which actuates the clutch. The engine is 
fitted with magneto ignition and has forced lubrica- 
tion, the oil being forced through all bearings by 
means of a pump on the cam shaft. It flows into a 
sump in the bottom of the crank case, whence it 
passes again through a filter to the pump. The 


radiator is of a well-known commercial vehicle type. | 


The friction clutch is of the cone type, leather faced, 
and operated from the handles. This drives a worm 
}in. pitch with five starts, which in turn gears with a 
worm wheel having thirty teeth. The spur pinions 
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machine will do nearly twice as much work per day 
| as a horse plough at about one-half the cost per acre. 
The nature of the land on which the machine is set 
to work will, of course, have much to do with this 
comparison, but we feel convinced that there is a wide 
field for the application of this, the handiest form of 
self-propelled plough availabie hitherto. Messrs. 
Fowler also exhibit steam ploughing cable engines 
and tackle and a 50 brake horse-power road locomo- 
tive of the internal combustion type. The chief 
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| feature of this machine is the four horizontal cylinders, 
cast in pairs and working opposite each other to ensure 
| perfect balancing. The gearing is all enclosed in a 
space occupied by the fire-box of a steam locomotive. 
| Most of the features of this engine are already familiar 
| to our readers. 
Marshall, Sons and Co., Limited, Gainsborough, 
| have a very commanding display of traction and 
| portable engines, crude oil engines, and thrashing 
|machine. The illustrations given in Fig. 3 show their 
new model 6 nominal horse-power single-cylinder 
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work, There is no differential gear, and the road 
Wheels are carried upon radial arms pivoted over the 
shaft carrying the pinions. They are thus capable 
of moving in an are round the pinions, and either 
wheel can be run at any level without affecting the 
gearing. With one wheel running in the furrow the 
plough is practically self-steering, requiring no atten- 
tion except when turning at the headlands. When 
the end of the furrow is reached the plough, which is 
balanced, can easily and quickly be swung round ready 
to cut a fresh furrow. 





Fig. 3—-MARSHALL’S SINGLE-CYLINDER TRACTION ENGINE 


mesh with internal teeth on the road wheels and have 
fifteen teeth jin. pitch, and are driven by ratchets 
and pawls. The worm and wheel are carried on ball 
bearings and are enclosed in an oil-tight gear-box. 
The road wheels are constructed of T rings fitted with 
the usual gripping pieces. The side frames of the 
machine are of steel plate, light but rigid, and the 
rear frame is of channel steel. Separate underframes 
carrying either one or two plough shares or a set of 
cultivator tynes are supplied and may be changed by 
removing a draw pin. The makers claim that this 


traction engine fitted with a tubular superheater. 
| In designing this engine the makers have aimed at 
producing great tractive and driving power with the 
reduction of gross weight as far as is practicable: 
The engine is of the single-cylinder type and the boiler 
is intended for a working pressure of 180 Ib. per square 
inch. The fire-box top is of the cambered pattern 
whereby cumbrous roof stays are dispensed with. 
The engine cylinder is fixed on a planed steel mount- 
ing. The mechanical details include a_ sensitive 
high-speed governor of the Pickering type, a positive 
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feed oil pump for lubricating the cylinder, adjustable 


crosshead working in circular bored guides, a geared- 
down feed pump working at half the speed of the 
engine, a water lifter fitted. outside the tender, and 
two sets of water gauge fittings with special guards. 
Special bearings and lubricating arrangements are 
employed for the shafts and gearing, and the latter 
provides two road speeds, namely, two and four miles 
per hour. The gears are cut and arranged inside the 
horn plates and slide on a square shaft. The differ- 
ential motion has four pinions, and a device is pro- 
vided whereby the compensating gear can be thrown 
in or out of action as required. The engine is fitted 
with an exhaust steam feed-water heater, which is 
shown in one of the illustrations. The tubular 
superheater shown in the sectional views, Fig. 4, 
may also be fitted. It will be observed that the 
superheater is placed in the smoke-box in such a 
manner that the hot gases from the fire tubes pass 
directly over its coils. The superheater is built up 
of eight units, each consisting of two tubes A bent in 
zig-zag fashion. Each unit is secured in its place by 
T-headed bolts B passing through the tube flanges 





and the steam boxes C D. The latter are divided to | 
compel the saturated steam entering through the | 
inlet pipe E to traverse the smoke-box four times | 
before it passes to the cylinder in a superheated con- | 
dition through the outlet pipe F. The taps G are | 
provided for draining the water from the superheater. | 
The tubes can be easily cleaned by means of a steam 
blower and the soot extracted by the door H. It will 
be observed that the superheater does not interfere | 
with the operation of cleaning the fire tubes. A | 
saturated steam valve is provided in order to shut | 
off the superheater from the boiler when required, | 
and a device is introduced whereby the engine can | 
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sufficient reasons for their conservatism. In spite 
of these, the agricultural motor is being gradually 
taken up in a manner which would not have been 
thought possible a decade or so ago. For both farm 
and estate purposes there are machines shown at 
Bristol to suit nearly all purposes, from the ponderous 
road engines to the lightest oil-driven tractor. Among 
the exhibitors should be named William Allchin, 
Limited, Northampton, who shows a 5-ton steam 
wagon; Alley and Maclellan, Limited, Glasgow, 
who show steam wagons with both undertype and 
overtype engines; Aveling and Porter, Limited, 
Rochester, who show a steam wagon, steam tractor 
(the latter fitted with a smoke-box superheater), and 
a petrol-engined wagon of excellent design ; Barford 
and Perkins, Limited, Peterborough, who exhibit 
a 10-ton motor-driven roller; C. Burrell and Sons, 
Limited, Thetford, who are represented by a 5-ton 
steam wagon with locomotive boiler, compound 
engine and double chain drive to the road wheels, 
and a light steam tractor; Clayton and Shuttle- 
worth, Limited, Lincoln, represented by a steam 
tractor and 5-ton steam wagon ; the Darby-Maskell 
Motor Plough Syndicate, Lancaster, represented by 
an entirely new type of motor plough which 
has twelve shares and is driven by a_ petrol 
or paraffin engine; Fodens Limited, Sandbach, 
who show their well-known and much-copied steam 
wagons. William Foster and Co., Limited, Lincoln, 
have a compound steam tractor; Richard Garrett 
and Son, Limited, Leiston, show a 5-ton compound 
steam tractor fitted with their very successful form of 
superheater and two steam wagons ; Thomas Green 
and Son, Limited, Leeds, exhibit a motor-driven 
street sweeper and a road roller; J. and E. Hall, 
Limited, show petrol-engined wagons ; the Ideal Acri- 





Fig. 4—-MARSHALL’S SUPERHEATER 


be operated with saturated steam should this be 
necessary. We are informed that an engine fitted 
with one of these superheaters showed a saving of 
14 per cent. in coal and 12 per cent. in water when 
compared with a single-cylinder engine of the usual 
type. Messrs. Marshall also exhibit fixed and port- 
able engines for using crude oil and working on the 
semi-Diesel system. In both types of this engine 
the bed and cylinder casing are combined in one 
casting. The cylinder liner is a separate casting, 
easily removable and free to expand or contract, 
while the combustion chamber is simple in construc- 
tion. The governor is of the high-speed spring-loaded 
pattern driven from the crank shaft by spiral gearing, 
and is arranged to regulate the stroke of the fuel pump 
in proportion to the load on the engine, and thus a 
working stroke is ensured for each revolution of the 
crank shaft. The lubricating arrangements are 
efficient and comprise ring oilers for the main bear- 
ings, forced lubrication to the piston and pin, and 
combined forced and centrifugal lubrication to the 
crank shaft. The air for the cylinder is first admitted 
to the crank case, where it is compressed to a few 
pounds pressure per square inch. At the end of the 
working stroke the piston uncovers ports in 
the cylinder and air enters through these ports. 
The top of the piston is shaped so that the air entering 
the cylinder sweeps the burnt gases out through othe 

ports at the bottom of the cylinder and the latter is 
left full of pure air. The well-known cycle is then 
completed by the compression of the air and the 
injection of the fuel in a spray. The portable engine 
has a cylinder Tin. by 10in. and gives 10 brake horse- 
power at 320 revolutions per minute. 

_ The motor vehicle section of the Royal Show grows 
in dimensions each year, and if agriculturists are not 
taking up motor haulage quite so freely as the com- 
mercial world has done, there are no doubt good and 


'eart and agricultural tractor ; 


cultural Motor Company, Limited, Wembley, which 
shows an agricultural motor with a 35 horse-power 
petrol engine and road wheels with self-acting spuds 


| which move in and out as the wheels revolve ;_Ivel 
| Agricultural Motors, Limited, Biggleswade, who re- 


tain most of the original features of their agricultural 
tractor, the first practical tractor driven by an internal 
combustion engine; Leyland Motors, Limited, 
Preston, who are represented by both steam and 
petrol vehicles, the latter of which have been built to 
conform with the War-office regulations to enable 
the owner to obtain the Government subsidy with 
regard to first cost and upkeep. They also show a 400- 
gallon fire engine provided with a Rees-Roturbo pump; 
J. and H. McLaren, Leeds, who show a steam tractor 
fitted with a superheater and feed-water heater ; 
Mann’s Patent Steam Cart and Wagon Company, 
Limited, Leeds, which shows a steam wagon, tipping 
Marshall, Sons and 
Co., Limited, who are exhibiting a compound steam 
tractor with a boiler designed for 200lb. steam 
pressure, a tubular water heater, machine-cut gear> 
wheels and is mounted on a system of outside springs 
with equalising motion; Merryweather and Sons, 
Limited, Greenwich, who are showing a 30 horse-power 
petrol-engined hose tender and 350-gallon motor 
fire engine; Robey and Co., Limited, Lincoln, 
who show a new compound steam tractor and a special 
form of spring suspension; Saunderson and Mills, 
Limited, Bedford, who show a general purpose petrol 
or paraffin-engined tractor with the engine placed 
transversely across the frame of the chassis, and a 
three-speed gear box; Sidney Straker and Squire, 
Limited, London, who show petrol-driven 2 and 4-ton 
machines ; W. Tasker and Sons, Limited, Andover, 
who have on view a “ Little Giant’ steam tractor 
and a 5-ton compound steam wagon; Wallis and 


Commercial Motor Company, Leeds, who are repre- 
sented by two steam wagons, one with a tippiny gear, 
operated from the engine. 

No intending purchaser of an internal combustion 
engine up to 150 horse-power for any conceivable 
purpose need go further than the showyard to make 
a choice. Here can be seen engines of from 1 horse. 
power upwards, and ranging in price up to that 
of the most up-to-date Diesel engine. (Quite 
a feature of the show this year is the increasing 
attention which is being paid by both makers and 
users to engines working on crude oil, and quite a 
number of makers are showing engines workiny oy 
the so-called semi-Diesel principle. Blackstone and 
Co., Limited, Stamford, show a new type of e:gine 
with some special features for using crude or residual 
oils. It is of the horizontal pattern and capable of 
developing 75 brake horse-power in one Cyli:der, 
It operates on the four-stroke cycle, and the fuel is 
injected by compressed air at the end of the com- 
pression stroke. The pressures are comparatively 
low, the cylinder compression pressure not excecding 
150 lb. per square inch, while the pressure of the air 
used to inject the oil is not more than 400 lb. per 
square inch. The air for injecting the fuel is com- 
pressed into a container by means of a compressor 
on the side of the engine, worked by an excentric 
on the crankshaft. The ignition is by a flame pro- 
duced by the combustion of a small auxiliary fuel 
charge injected into an unjacketed bulb kept hot 
by repeated combustions. This flame passes into 
the combustion chamber through a port, and is caused 
to impinge upon the main fuel charge injected directly 
into the combustion chamber. The governors are 
fitted on the crankshaft end of the engine and are 
driven direct. They control the speed by regulating 
| the length of stroke of the fuel pump. The principa! 











| novelty on this engine, however, is the mechanism 
) 
! 


for working the spraying valves. These valves, the 
main charge and auxiliary, are both enclosed in an 
air-tight box, so as to avoid packing glands, and are 
worked by a trip mechanism in such a manner that 
the valve spring has only to return the valve to its 
seat, thus ensuring the rapid and firm seating of the 
valves and avoiding pitting and subsequent leakage. 
| A number of engines working with refined oil are 
| shown, both stationary and portable, as well as sinall 
| power high-speed vertical engines and engines with 
dynamos or pumps in a self-contained form. A 
novel feature on a portable vertical engine shown is 
the circulating pump, which instead of being mechani- 
cally driven is operated by the pulsations of the 
| exhaust gases. 

Ruston, Proctor and Co., Limited, Lincoln, are 
| exhibiting a crude oil engine of the type that has been 
so successful since its introduction about four years 
ago. The engine is of the horizontal type, and works 
on a cycle similar to that of the Diesel engine, with 
this difference, that while in the latter the oil charge 
is forced into the cylinder by compressed air and ignited 
solely by the temperature of the air charge already com- 
pressed therein, in the Ruston engine the fuel charge 
is driven into the air charge compressed in the com- 
bustion chamber, through a mechanical atomiser, 
and ignition is effected by the heat of the combustion 
chamber wall. The profile of the pump cam is 
i designed to give a very rapid delivery stroke of the 
pump, and this, together with the special construc- 
tion of the atomiser, reduces the oil to a remarkably 
fine spray before entering the combustion chamber. 
The atomiser can be easily taken apart, cleaned and 
reassembled. There is no oil-tight diaphragm or 
any complication liable to get out of order, and the 
action, though delicaté, is found in practice to be 
absolutely reliable. The ignition is entirely auto- 
matic. The governor is of the centrifugal type, and 
varies the charge of oil delivered to the atomiser 
according to the load on the engine. 


The Worthington Pump Company, Limited, 


‘London, is among the exhibitors of internal com- 


bustion engines for the first time. Engines are shown 
from the smallest type for farm uses to high-powered 
engines for power plants. The smallest machine is 
an air-cooled petrol engine, mounted on wooden 
skids. From 2} horse-power up to 15 horse-power 
the engines are water-cooled, and are made speciall y 
for farm purposes, either fixed or portable. The 
engines are of the four-cycle type with automatic 
inlet valve, governor placed in the timing gear, 
suction feed carburetter, and ‘‘ make and break 
igniting mechanism. The cylinders have open jackets 
with water hoppers cast integrally, thus eliminating 
the possibility of leakage between the hopper and 
cylinder. The cylinder and frame are separate, 
machined and bolted together, and the cylinder 
heads are water-jacketed. The connecting rods are 
adjustable at both ends. The governor is of Sthe fly 
ball type, operating on the reduction gear shaft, and 
by means of suitable mechanism holds the exhaust 
valve open when the speed is excessive. Small vertical 
engines shown also work on the four-cycle system wi! h 
‘ hit-and-miss”’ governing. The crank case is ope! 
and the inlet and exhaust valves are placed vertically 
in a valve chamber and operated mechanically. 

We shall refer to other exhibits of gas and oil engines 
in our next week’s issue. 











Steevens, Limited, Basingstoke ; and the Yorkshire 
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RAILWAY MATTERS. 


Iv is estimated that the total cost of repairing the damage 
done to the railways in the province of Natal by the recent 
floods, and of effecting certain improvements with a view 
to reducing the possibility of similar damage occurring 
in future would be £55,250, all of which will probably be 
charged to capital account. 


Tis report by Lieutenant-Colonel Von Donop to the | 


Board of Trade has just been issued on the railway accident 
which took place last May on the North-Eastern Railway 
between York and Manchester, near Castleford. Six 
yassengers were injured and one platelayer was killed. 
The result of the inquiry is that the accident was due to the 
sun's heat causing expansion of the rails, which were forced 
out of alignment owing to the absence of the usual spaces 
between the rails, left to allow for expansion. : 


. . . | 
Tue advantages offered by electric traction on mountain | 


lines are of the same nature as those for suburban lines. 


The problems are very similar, since in both cases a large | 


draw-bar pull must be obtained at a comparatively low 


speed, but whilst the working of suburban lines seems to | 


tend more and more towards the use of motor cars, the 
oper:tion of mountain lines calls for two or three locomotives 


inthe case of long trains. The construction of locomotives of | 


a low speed and large power no longer seems to offer any 
particular technical difficulty, either with continuous 
current, three-phase or single-phase motors. 


Work is well in hand on the conversion of the railway | 


between Christiania and Drammen, Norway, a distance of 
about 33 miles, from 3ft. 6in. to the standard gauge and 
also to electric traction. As far as Sandviken, 8} miles, 
double track will be laid. The question whether the neces- 


sary energy shall be taken from privately owned power | 


stations or whether the Government will establish its own 
power station has not yet been decided. As regards the 
rolling stock, seventeen electric locomotives of from 320 
horse-power to 800 horse-power and eleven combined 
locomotives and carriages of 300 horse-power have been 
ordered. The latter are intended for use with a trailer on 
the Christiania~Asker section of the line, which has a 
length of about 14 miles. 


Ix a short time the North-Eastern Railway Company | 


proposes opening for public traffic the Little Callerton 
Railway, a section of new line which it has recently had 
under construction leading from the south end of Ponte- 
land Station on the South Gosforth and Ponteland branch 
to Darras Hall. This railway is of single-track construc- 
tion, principally carried upon embankments and on a 
ruling gradient of 1 in 60 
doubling the line so soon as traffic demands it. British 
standard permanent way and 85 lb. rails have been used 
throughout. The line is carried by means of a single-span 
steel girder bridge over a roadway known as Eastern Way. 
The railway has been constructed primarily to develop 
the Darras Hall estate, a large residential area in the 
Ponteland district, an outlying suburb of Newcastle-on- 
Tyne. : 

THE completion of another section of the new terminus 
of the London and South-Western Railway at Waterloo 
places that company in possession of a further block of 
its administrative offices, as also of handsome and spacious 
refreshment rooms. Situate almost in the centre of the 
station, the refreshment rooms consist of a very fine 
buffet, grill, dining and tea rooms, all of which are entered 
from the Concourse—the wide area connecting the twenty- 





three different platforms there will eventually be in the | 
. The buffet, on the ground floor, provides for | 
the service of light refreshments, tea, coffee, &c. Next | 


terminus. 


to the buffet is a vestibule entrance leading to the grill, 
dining and tea rooms situated on the first floor and 
approached by a marble staircase. There is an electric 
lift for the conveyance of passengers. Panelled in English 
oak of Jacobean design, the grill and dining room is lighted 
by windows on two sides. 

DIRECT-CURRENT battery storage has been adopted for 
the Wiesenthal single-phase line of the Baden State 
Railways. According to Electrical Engineering, the 
railway pays a fixed sum to a local supply company for 
energy up to a maximum demand of 1040 kilowatts, with 
an increased rate for the units taken over this limit ; 
and the battery storage has been adopted to reduce the 
maximum demand. The current is supplied three-phase 
50 cycles to the sub-station at Basle, which contains two 
three-phase-single-phase motor generators, each with a 
direct-eurrent machine direct coupled. The single-phase 
generators supply the railway feeders at 15,000 volts 
15 cycles, and the direct-current machines act as generators, 
charging the battery at periods of low railway load, and 
at times of heavy demand, as when one or more trains 
are starting, act as motors, taking energy from the battery 
and helping to drive the single-phase generators. The 
battery has a capacity of 2200 ampére-hours at 750 volts, 
and can deliver 4800 ampéres for a short time. The sets 
are controlled by direct-coupled Danielson double com- 
mutator machines, which also provide automatic com- 
pounding of the single-phase generators. ‘ 

QUEENSLAND, states the Railway Gazette, has entered 
upon a laudable policy of railway extension which will 
result in hundreds of thousands of acres being opened up 
for settlement. The new line from Oakey to Cooyar, 
which has just been opened by the Minister of Railways, 
is 38$ miles in length, and for its whole length it may be 
said to open up agricultural country capable of vast 
development, and on the Cooyar side of the range it taps 
country teeming with valuable timber. The Minister 
definitely announced that the line from Dalby to Jondowaie 
would be commenced forthwith, and hinted that one of 
the next lines to be constructed was not far distant from 
the terminus of the Oakey—Cooyar line. Speaking at 
the official luncheon, Mr. Paget said the Railway Depart- 
ment had spent £31,000,000 in opening up Queensland, 
and lately it had become advisable, owing to the stringency 
in the money market and other causes, to go slowly, and 
as a consequence many misstatements had been made, 
and some people jumped to hasty conclusions. It had 
been said, for instance, that the Government was not 
proceeding with railway construction, but that conclusion 
Was quite erroneous. Two months ago he gave instruc- 
tions for procuring sleepers for the Jondowaie line, which 
could be constructed quickly and easily. 


Provision has been made for | 


NOTES AND MEMORANDA. 


| ‘THE series motor is employed in automobile work almost 
| exclusively, its high starting torque constituting a practical 
| advantage that so far has offset the defects of momentarily 
| heavy copper losses and consequently reduced efficiency 
| during acceleration periods. Experiments have been made 
| with compound-wound motors, and with regenerative 


| making systems, but there seems little likelihood of such 





| systems finding favour with the lighter types of vehicle, 
; although for heavier work the possibilities are more 
| hopeful. 


In a discussion of a paper on street cleaning in down- 
| town Chicago, presented before the Western Society of 
Engineers, Mr. Richard T. Fox, general manager of the 
| Citizens Street Cleaning Bureau, stated that he had 
| found that the average life of a push broom when used in 
cleaning granite pavement was seven days. On asphalt 
| the life of a broom ran up as high as twelve to fifteen days. 
On asphalt in addition to the broom, the sweepers use a 
scraper with which most of the work is done, so that the 
broom is not in use continuously. The broom generally 
| used by the Citizens Bureau is made of two rows of African 
bass with a row of Bahia grass on either side. Heavier 
brooms, made entirely of African bass, have been used, 
but it was considered that these did not pick up the fine 
dust as well as brooms with fine fibrous material on the 
| outside. 

From statistics for 1912, prepared by the Cycle and 
| Automobile Manufacturers’ Association of France, it is 
| reported that there were at the close of the year 89,185 
motor cars, 28,641 motor cycles and 2,989,985 cycles in 
use in France. This represents for the population of 
France, one automobile for every 500 inhabitants, one 
cycle for every 13, and one motor cycle for every 1382. 
Ten years ago there was one automobile and one motor 
cycle for every 2000 inhabitants, and one cycle for every 
30 persons. The Department of the Seine, in which 
| Paris is situated, has 21,494 automobiles and 304,866 
cycles. Between 1910 and 1911 there was the enormous 
| increase of 300,000 cycles. In 1899 there were in France 
only 1762 automobiles, whereas in 1912 the figures rose to 
89,185. It is estimated that from 1800 to 2000 foreign- 
made cars are sold in France every year. The French 
| manufacturers built the remainder sold in France, esti- 
| mated by the Association as being 12,000 to 15,000 last 
| year. 

THE transformer and switch oils now in use are generally 

stable chemically, and are subject to only very slight change 
due to chemical causes. Switch oils, however, from the 
nature of their service, suffer deterioration in time from 
| the presence of carbonised particles of switch contacts 
and also of the oil itself. Both transformer and switch 
oils, moreover, are susceptible to moisture, and even 
with the best care in handling and in operation will absorb 
water, though probably at a very slow rate. Various 
abnormal conditions which occasionally arise, such as 
transformer burn-outs, accidents in cooling coils in water- 
cooled transformers, and severe cr improper operation 
of switches may seriously impair the dielectric strength 
of the oil, so that provision should be made for suitably 
treating the oil after such conditions. Carefully conducted 
tests have shown that the presence of from 0.001 to 0.005 
per cent. of moisture (one part in 100,000 to 20,000) will 
reduce appreciably the dielectric strength of oil below 
the standard test value of 30,000 volts between }in. 
spheres spaced 0.015in. apart and 8in. below the oil 
surface. 

THE usual practice when burning anthracite dust in 
connection with bituminous coal is to use a certain number 
of barrowfuls of dust with a given amount of soft coal, 
the proportions used being varied in different places, 
and depending almost entirely on the experience of the 
fireman or engineer. Where the boilers are hand-fired, 
two or three barrowfuls of soft coal are dumped on the 
boiler-room floor, and over this is spread one or two barrow- 
fuls of dust, the shovelling of the mixture into the furnace 
being depended upon to form a more intimate union of 
the different grades of coal. In some cases water is sprayed 
over the mixture before it is fed to the furnace. There is 
no hard-and-fast rule as to the amount of water to use 
in wetting down the pile of dust, but it will be found that 
the mixture when wetted before being fired is better 
enabled to hold a lump shape, and this permits coking, 
which produces a more favourable condition for burning 
the dust. Whenever the mixture is fed to the furnace 
dry there is little tendency toward coking; hence a 
smothered fire is produced, and poor combustion is the 
result. It is evident therefore that the object of wetting 
the dust is to produce a lump formation which will facilitate 
coking. The best proportion of dust to use with soft 
coal is one that will effect a rapid dissipation of smoke, 
and at the same time maintain satisfactory steam pressure. 


In a paper on electric automobiles by Messrs. W. H. L. 
Watson and R. J. Mitchell, it is pointed out that the only 
two types of storage battery in present-day use are the 
lead sulphuric acid cell and the nickel iron alkali cell, 
of which the Edison is the best-known example. The 
modern lead vehicle battery is a compromise between 
lightness and durability. The usual plan is to make 
positive plates a little over jin. thick and negatives some- 
what thinner. The pasted type of plate finds most 
favour, though in some cases a specially light Planté 
plate has given good results, in spite of the greater weight. 
Spacing is arranged to be the minimum that considera- 
tions of electrolyte volume permit, whilst the specific 
gravity of the electrolyte is sometimes as high as 1.3. 
Separators of perforated sheet ebonite or specially impreg- 
nated thin wood sheets are used in preference to celluloid. 
A sealed-in case is nowadays employed, the top being 
liquid-tight yet removable. As regards their life, there 
are some instances where such accumulators have given 
six or seven thousand miles of running before becoming 
too much reduced in capacity for further economical service. 
A company running private cars in London reckons to 
get 3000 miles’ life from positive plates, whilst negatives 
last sometimes as long as 6000. The modern lead battery 
in average cases can store a watt-hour for every cubic 
inch occupied. This means that 2 horse-power-hours can be 
delivered at the road wheels for each cubic foot of battery 
weighing on an average from 180 Ib. to 200 lb. 








MISCELLANEA. 


Ir is reported that several installations are at work in 
California employing solar heat for generating steam with 
the aid of reflectors ; the steam is used for pumping water 
for the purpose of irrigation. : 

AccorDING to the Electric Railway Journal, the Chicago 
Railways Company has obtained a reel of 1000ft. of film 
showing forty scenes of different types of street car acci- 
dents. This film is to be exhibited before the servants 
of the company, also before school children and the public 
generally, at schools and on street screens. 





Tue Navy Hydrographer, in his report on Admiralty 
surveys in 1912, states that during the year as many as 
509 rocks and shoals dangerous to navigation were reported. 
Of these nine were discovered by vessels striking on them, 
120 were reported by surveying ships, 10 by other of his 
Majesty’s ships, 59 by various British and foreign <uthori- 
ties, and 311 by colonial and foreign Governments. 


A PUBLIC improvement is to be effected at Nuneaton 
by the removal of the quaint structure over the Coventry 
Canal known as “ Cat Gallows’ Bridge,’ which supplies 
a means of communication between Nuneaton and Chilvers 
Coton. The bridge is used by many residents, and has 
become inadequate, but difficulties have prevented the 
construction of an improved structure. These have now 
been removed. The Coventry Canal Company will contri- 
bute £50 towards the work. 


In an article in the Electrical Review and Western Elec- 
trician, the benefit is emphasised of utilising electricity 
station plant for the manufacture of ice as an off-peak load. 
The number of stations in America so engaged is 300 to 
400, and the general expenditure of energy works out be- 
tween 40 and 50 units per ton of ice manufactured. 
Although applied in the case mentioned to a country that 
has an insatiable demand for ice for cold storage, the sub- 
ject suggests in this country a summer load for electrical 
undertakings. Under favourable conditions a small plant 
may, it is stated, produce ice at 4s. to 6s. per ton 


Tue Harton Coal Company is further extending its 
electrically worked railways between its collieries in the 
South Shields district, and has ordered a new eight- 
wheeled 140-ton locomotive from the A.E.G. Company. This 
locomotive will be 35ft. in length, and will be carried upon 
two four-wheeled bogies equipped with four motors of 
70 horse-power each. It will be worked by direct current 
at 500 to 550 volts, supplied by an overhead line. The 
bogie wheel base will be 5ft. 4in., and the centres of bogies 
will be placed 18ft. apart. The locomotive will have a 
speed of eight miles an hour, and a tractive effort of 
12,200 Ib. : 

We hear that a movement is on foot for the publication 
of a comprehensive history of the copper and brass trades 
in this country, and a few Birmingham manufacturers 
have provided a guarantee fund to meet the necessary 
expenses. An editorial committee has been formed. 
Much interest, the committee states, is being shown by 
manufacturers, by the metallurgical staffs of our universi- 
ties, and by others. It is desired to collate, revise, and 
unify existing historical sketches, to add to them the results 
of the most careful research, and then to incorporate 
industrial details from each of the various works, and from 
technical societies, schools, universities, and individual 
workers. The point of view of the ordinary workman in 
the trade will not be forgotten, and facts and experiences 
from such, they add, would be very welcome. 


Writtnc to Nature, Mr. R. Whiddington says he finds 
that a very convenient way of charging an ordinary gold- 
leaf electroscope is to rub the charging rod with the glass 
bulb of a glowing carbon filament lamp. The leaf system 
becomes negatively charged. It is quite easy to charge 
a Braun electrostatic voltmeter to several thousand volts 
in this way. There appears to be nothing mysterious in 
the phenomenon. The glass of the lamp is kept hot and 
free from moisture by the heat supplied from within, 
and is therefore always in a suitable state for producing 
electricity by friction against metals or other substances. 
A glass tube filled with hot mercury can be used as success- 
fully as the lamp. This method of producing electricity 
by friction is easy to employ and certai’ in action; the 
degree of electrification can be regulated to a nicety. 


In continuing his evidence before the Motor Traffic 
Committee Colonel Hellard, of the Traffic Branch of the 
Board of Trade, said that the proportion of persons killed 
in London during 1911 per million passengers was as 
follows :—On electric railways, -044 ; on electric tramways 
-041; and on omnibuses, -29. The witness expressed 
the opinion that the traffic should be dealt with by one 
unbiassed body. The safety of London would be better 
ensured if such obstructions as refuges, lamp standards, 
&e., at certain particular places were removed. Some of 
those obstructions did much more harm than good. 
He was of opinion that motor omnibuses should pass tram- 
way cars on the near side and not on the off side, but at 
present they passed on both sides. He was not aware 
that the “near side” only was the law in Scotland, and 
he had not considered the question of making it compulsory 
for motor omnibuses to pass on the near side only in 
London. 

AccorDING to the Times, an important hydro-electric 
plant being erected by a French company in the south of 
New Caledonia for.the production of ferro-nickel and ferro- 
chrome involves the construction of two generating stations 
at different levels on the Yaté River. For the lower 
station, which is being built first, the water will be diverted 
from the river by a dam, 13ft. high, to a tunnel 9500ft. 
long, which will deliver 34,000 cubic feet per minute, with 
a head of 350ft., to the turbines. Electric smelting works 
will be erected in close proximity to the generating station. 
A similar quantity of water, with a head of 157ft., is avail- 
able for the higher plant, which will generate 7600 horse. 
power, to be converted to high-tension current for trans- 
mission to various points. A reservoir is also being con- 
structed by means of a dam 52ft. high. It is expected that 
the lower plant will be completed in about two years, and 
that then the other installation will be started and will 
occupy three years to complete. The entire scheme is 
estimated to cost £200,000 to £240,000. 
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The New French Battleships. 


Tue four French battleships that are to be laid 
down this year, two this month and two in October, 
seem destined to embody some novel features of more 
than usual interest. During recent years there has 
been little of note to record in the designs of French 
battleships, but in those presented in the early part 
of this year to the Conseil Supérieur of the French 
Ministry of Marine by Monsieur Doyére, the Chief 
Constructor, features are found that undoubtedly 
revive the national reputation for originality in naval] 
architecture which in past decades we have seen so 
strikingly exemplified in such vessels as the Dupuy de 
Lome, Jauréguiberry, or Tsarevitch. The post- 
Dreadnought history of French construction largely 
coincides with the period of resuscitation that the 
navy underwent at the hands of Monsieur Delcassé 
and Admiral de Lapeyrére, after its status had been 
allowed to fall so materially under the administration 
of Monsieur Pelletan. Even so, there was little to 
record in the design of the first French battleships of 
the Dreadnought era—the “ Danton” class—which 
were little better than improved Lord Nelsons and 
by no means up to the Dreadnought herself. The 
vessels of the next two years’ programmes—the Jean 
Bart and Paris type—marked a distinct improvement 
they were obviously based on the Minas Geraes, then 
under construction at Elswick, while the three 
Bretagnes are a variant on the Orion design, with 
13.4in. guns and centre line turrets. No one, how- 
ever, can criticise the 1913 design on the grounds of 
plagiarism. 

The new ships, which differ radically from their 
predecessors, are to be known as the Normandie, 
Flandres, Languedoc, and Gascogne. They are to 
be 574ft. long, 89ft. beam, and will displace 25,000 
tons on a draught of 8ft. 3in. The freeboard forward 
will be 23ft. and aft 16ft. 6in. As in the “ Bretagne ” 
class, the main armament will consist of twelve 13. 4in. 
guns, which are to be carried in three quadruple 
turrets placed on the centre line. The secondary 
armament embraces no less than twenty-four 5.5in. 
weapons, which are grouped in batches of six, one on 
each broadside amidships and one at each end on the 
deck below the forward and after turrets and imme- 
diately below them. The speed is to be 21 knots 
with about 32,000 horse-power. This latter is to be 
developed in four shafts, of which the two outer ones 
will be driven by reciprocating engines and the two 
inner shafts by turbines, which are self-contained and 
entirely independent of the reciprocating engines. 
The ships will be heavily armoured with 124in. on the 
water line, and above this with 8in. over the centre 
portion, while in the hull construction extensive 
novelties in sub-division against damage by mines 
have been introduced. No less than six 2lin. tor- 
pedo tubes are arranged for. A crew of 1109 men is to 
be provided. 

Of the many features of the design which claim 
attention the bold adoption of quadruple turrets is 
undoubtedly that which is most open to criticism. 
The vote for its adoption by the Ministry of Marine 
was by no means a unanimous one, although the 
design was supported both by the naval staff and by 
the technical staff of the Naval Construction Depart- 
ment, their preference being decidedly for the three 
turret arrangement. Various alternative designs 
were prepared, one of which at least, with four centre 
line turrets, the two outer containing four and the 
two middle turrets superposed over the end ones 
having three guns each, found several supporters. 
Another alternative embodied sixteen 12in. weapons 
in four quadruple turrets, the inner turrets, as is now 
usual, being superposed. For the moment it is not 
our purpose to deal with the alternatives suggested 
beyond remarking that the least of several evils would 
seem to have been adopted, and that in itself is one 
of no mean order. Naturally, in the absence of 








detailed information as to the design of turret that 
is to be adopted and of the anticipated rate of fire per 
gun, criticism can onlv be based on the general grounds 
that experience with twin, and even the little gained 
with triple turrets, has taught. To many a reversion 
to one gun per turret, which would, moreover, have 
been a revival of an earlier French arrangement that 
remained a standard in that navy for many years, 
would have caused less surprise. 

Our main objections to triple turrets are more than 
proportionately increased when we consider the 
quadruple design. The installation of such a large 
proportion of the main armament in so few positions 
is in itself a hazardous matter, for even though the 
French constructors have attempted to obviate it by 
the provision of 17in. armour, the risk of losing the 
use of one-third of the main armament by the lucky 
disablement of a barbette is considerable, and with 
their necessarily greatly increased diameter this chance 
has been materially augmented. It is a moot point, 
however, whether even this risk is not a lesser objec- 
tion to that of the difficulty of controlling so many 
weapons in so few turrets in action. Simplicity of 
plan of the internal arrangements of the hull and a 
possible saving in weight may have transcended the 
former, but it is difficult to see how they’ can have 
outweighed the difficulties which we foresee will 
arise with regard to rapidity of fire. Depending, 
of course, considerably on the design of mounting, the 
inevitable “ throw off” occasioned by the discharge 
of one gun in a twin mounting may range from two 
to five degrees ; in a quadruple turret it must not be 
forgotten that the length of lever exerting this twisting 
effect on the turret is no less than twice as great as in 
the case of the outside guns of a triple turret and three 
times as great as in the case of a twin mounting. How- 
ever infinitesimally the discharge of one gun may 
precede that of another, the consequent twist, in 
spite of locking gear, friction plates, or other means 
of securing the turret, is practically bound, especially 
at long ranges, to cause the projectiles of the other 
guns to miss the target. What it practically amounts 
to is that volley firing with one gun per turret, which 
may be said to be the most approved method of attack 
is limited to three guns per volley in the French design 
instead of five as in the ‘‘ Orion” class. Now, 
smoke interference apart, which may be expected to 
be radically worse with the four-gun turret, it must 
obviously take longer to get ready for the second 
volley in view of the greater readjustment that will 
need to be made to the laying of the gun. Objections 
to this design do not stop here by any means. One 
very serious one is the obvious impossibility of firing 
at more than three ships at once. If chasing more 
than one ship the forward turret wi!l only bear on one, 
and it will prove a risky business to fire aft, or on the 
quarter, with the centre turret, so that one of two 
chasing vessels stands a good chance of escaping 
scatheless. Again, the disablement of one turret, 
although meaning only 33 per cent. of broadside fire, 
might conceivably entail the loss of the whole of the 
ahead or astern fire in the case of its being one of the 
end turrets that was put out of action. The only 
two ships in commission with triple turrets are the 
Italian Dante Alighieri and the Austrian Viribus 
Unitis, both of which are fitted with 12in. guns, and 
satisfaction has been expressed at the results of 
their gun trials. A quadruple turret containing 
13.4in. guns, however, is a very different proposition 
from a triple 12in. mounting. What influence on the 
structure of the ship the tremendous strain due to the 
blast of a simultaneous discharge of all four guns so 
locally concentrated would have depends entirely on 
the amount of provision made to obviate it. The 
weight of the strengthening of the ship’s structure 
to effect this must obviously be considerable, and even 
if there is any gain in weight of armour in the three- 
turret design, it would not appear that the total 
weight of the three turrets will be any less than that 
of even double the number of twin turrets when all 
is taken into consideration. The weight of the guns 
remains constant ; for the same rapidity of fire that 
of the loading arrangements can hardly be reduced, 
and in view of the congestion that it seems impossible 
to avoid if the dimensions of the turret are to be kept 
within reasonable limits, it is difficult to imagine that 
sacrifices have not had to be made in this respect. 
Undoubtedly these points have been keenly dis- 
cussed before such a radically novel step was 
taken, and the result of the experiment will be 
watched with considerable interest. Many practical 
gunners, however, will, we fancy, regard it with 
oreat suspicion. 

The next feature of the design to which exception 
may be taken, and the reasons for the adoption of 
which we find difficult to understand, is that of the 
propelling machinery. Why piston engines should be 
used for one shaft and turbines for another if not in 
series is hard to explain in view of the proved economy 
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of the combined system. The basic idea is that the 
adoption of the piston engines will assist the economy 
at low powers, but the adoption of two types of pro- 
pelling machinery in one ship seems hardly com- 
mendable, and the low power efficiency could have 
been attained in other ways—by geared turbines, for 
example. Possibly the question of engine-room space 
available may be a controlling feature, as the centre 
turret, and consequently, presumably, its magazine, 
are placed between the engine and after boiler-rooms. 
Novelty in the machinery does not end here, because 
Belleville boilers of a new design specially arranged 
to admit of their being worked at high rates of com- 
bustion are to be fitted. The difficulty that has always 
been found in distributing the auxiliary armament 
in five-turret ships might, one would have thought, 
have been greatly reduced in the present case, but it 
does not seem that the best positions have been chosen 
2 regards the freedom of half of the 5.5in. guns from 
the blast of the 13.4in. guns in the end turrets. As 
regards the midship broadside guns, there is little 
latitude left to the designer. In the “ Normandie ” 
class, however, with the object of getting end-on fire 
for twelve of the secondary weapons, positions have 
been chosen that appear to render them peculiarly 
lable to suffer from the blast of the big guns overhead, 
and this is considerably enhanced on certain bearings 
by the great distance of the outside guns from the 
centre of the turret. This interference has almost 
always been manifest in the design of French battle- 
ships, and in some cases has been altogether excessive. 
In the Jean Bart and France it also appears consider- 
able. 


There are many other items in the design of these 
vessels which are distinct innovations in French prac- 
tice. For instance, two rudders now find a place for 
the first time. Anti-rolling tanks are to be fitted. 
Special pumping apparatus is installed in the event 
of submarine damage. All these features combine 
to form one of the greatest departures from previous 
practice that ‘re can recollect in French warship 
design, or even in that of other nations, with the pos- 
sible exception of H.M.S. Dreadnought herself. It 
remains, of course, to be seen whether our criticisms 
of the type will be justified. Less objection could 
certainly have been raised, we believe, against the 
adoption of four triple turrets, but even these are 
widely condemned in this country, where, although the 
tendency is to céncentrate the armament and increase 
the calibre, nothing that tends to interfere with the 
accuracy and rapidity of hitting as many enemies as 
possible at one time is likely to be considered. 


The Government and Aeronautics. 


THE position of aeronautics in this country at the 
present moment, in so far at least as the Government 
and its critics are concerned, is distinctly unhappy. 
On the one hand we have a large body of somewhat 
nervous citizens who regard with alarm what they are 
pleased to call the procrastination of the War-office 
and the Admiralty in bringing the aerial arms of the 
services on to a footing comparable with those of 
other countries. On the other hand we have an 
official reticence as to what is really being done, which 
certainly does nothing to inspire the public with 
confidence. In Parliament, Colonel Seely and Mr. 
Churchill, particularly the former, have been repeat- 
edly plied with anxious questions as to the efficiency 
of the aerial equipment of his Majesty’s forces, but, 
although more information has been given away in 
this manner than in the parliament of any other 
country, the critics are not content. They decline 
to accept the present position as satisfactory, and in 
some cases even refuse to believe the official account 
of it without ocular demonstration. Outside Par- 
liament various experts have not hesitated to bring 
charges against the departments concerned, which, 
if they could be proved to be true, would show the 
situation to be not only calamitous from the point 
of view of the country’s aeronautical prepared- 
ness, but disastrous to our faith in our leaders. 
It is unnecessary for us to go into details, but 
we may recall that a month ago Colonel Seely, 
in reply to a question by Mr. Joynson-Hicks, 
stated that the total number of aeroplanes pos- 
sessed at that date by the Army branch of the 
Royal Flying Corps was 126, of which 31 were in 
various stages of repair. A few days later Mr. 
Joynson-Hicks challenged the Secretary for War to 
produce even 80 machines which could fly efficiently. 
The challenge was at once accepted, but, so far, we 
have not heard the result. 

We do not hold a brief for the Government, neither 
are we concerned with the tittle-tattle of rumour. 
We desire to deal only with the facts of the case, and 
these are simply that the active policy of the Govern- 





ment as regards aviation is displeasing to many 
people. Now, it seems to us that if confidence in 
those responsible for the aeronautical equipment of 
our forces is too much to ask of the critics and public 
generally, we can at least beg them to reflect a little 
before adding to their suspicions and uneasiness. In 
the opinion of the majority of those who find fault, 
the chief cause of complaint is the slowness with 
which the Government is realising the all too meagre 
programme which it put forward in the beginning 
of 1912. In passing, we may note that while this 
is substantially the view taken by Mr. Joynson-Hicks 
in the instance quoted above, a rumour published 
in the Daily Telegraph, a rumour to which the member 
for Brentford seems to attach considerable credence, 
implies a totally opposite policy—to wit, one of trying 
to execute the programme too quickly. But the 
general view undoubtedly is that the Government is 
behindhand with its task and that a very much larger 
scheme than that contemplated is urgently required. 
On this point, we believe, science and the engineer 
have a good deal to say. Indeed, it is with it and him 
that the real decision of the matter at present rests. 
From the military point of view the value of the aero- 
plane in warfare is to-day quite beyond dispute. 
But, avoiding generalities, we must admit that it 
has been by no means settled which of all the numer- 
ous types at present in existence is best for the pur- 
poses in view. Further, no one acquainted with the 
methods of constructing aeroplanes as now carried 
out believes that we have reached finality anywhere. 
We ourselves are not prepared to say that even in 
the very principles of flight as we know them to-day 
there will be no radical change in the near future. 
Except to one constantly on the alert, the rapidity 
with which ideas change and the aeronautical industry 
grows is bewildering. We doubt if even those most 
intimately associated with the manufacture of aero- 
planes could be relied on to prophecy correctly the 
trend of development over anything greater than a 
few months ahead. Under the circumstances, then, 
it would be a mere waste of money, and perhaps of 
valuable lives, to equip the Flying Corps completely 
with a selection of the machines known to us to-day. 
To take a specific example. The B.E. type of machine 
designed at the Royal Aircraft Factory has repeatedly 
shown itself to be the possessor of many excellent 
qualities. Nevertheless, it was designed as an experi- 
ment, and although several exemplars are now in 
use it is still an experiment. There are, in fact, many 
other possibilities yet to be tried, and it is conceivable 
that in the near future, if the time has not already 
arrived, the present B.E. machines will be as obsolete 
as the warships of the pre-Dreadnought era. The 
public has perhaps been led astray by the numerous 
startling performances on aeroplanes which have 
been recorded almost daily for some time past. A 
flight across the Alps, from Paris to St. Petersburg, or 
across the Atlantic may indicate progress, but it 
certainly does not stand for finality. Indeed, all 
these, and other even more amazing achievements, 
may well be effected with machiues still almost 
entirely in the experimental stage. 


We do not wish to imply that the authorities should 
defer purchasing machines until the time arrives 
when design and construction are approaching per- 
fection. But we do maintain that if the programme 
be rushed too rapidly to completion we will almost 
certainly handicap ourselves and be unable to take full 
and immediate advantage of the improvements when 
they arrive, as assuredly they will. A steady but not an 
exaggerated rate of progression is required. At the pre- 
sent moment France, we believe, has something very 
like 1000 aeroplanes, and is spending over £1,000,000 
a yearonthem. According to Colonel Seely, we have 
about 100 machines and are spending about £100,000. 
France has undoubtedly the superiority of numbers, 
but which country is best prepared to adopt improve- 
ments immediately they are advanced ? The aero- 
nautical personnel of France is said to be 1174. Our 
own is not so very far short of this, being 756. It is, 
therefore, clear that while France is spending her 
money on buying machines we are spending ours in 
training pilots. With the latter policy, in light of 
the rapid evolution at present in progress in the science 
and art of aeroplane design and construction, we can 
find no fault. Once it is known absolutely what is 
needed, aeroplanes can be built with great rapidity. 
But we must have men trained in advance to use 
them. 


Malingering in Shipyards. 


MALINGERING is an unsavoury word, and raises 
a strong sense of resentment in the mind of any up- 
right man, for it indicates the existence of a type of 
meanness of the lowest possible description. The 
man who would use a semblance of ill-health as a 





means of exploiting both his employer and his fellow. 
workman, for that is what he really does, and go 
indulge his own lazy proclivities, deserves no merey 
at the hands of either, and yet since State benefits 
for sickness became payable the rapid increase of the 
number of beneficiaries under the Act is undeniable, 
Mr. John Hill, general secretary of the Boilermaker’ 
Society, says that chief among insurance topics at 
the present time is that of the malingerer, whom he 
defines as one who “ deliberately and intentionally 
acts dishonestly,” which he certainly is; but he js 
more, for his dishonesty and meanness are of « par. 
ticularly objectionable kind. Mr. Hill protests, 
however, against the assumption that the large 
increase in numbers of sick beneficiaries since the 
institution of the National Insurance Act is due wholly 
—or even in great measure—to malingering, aud we 
should like to agree with him for the sake of ou, 
opinion of the British workman. There can }e no 
doubt that such an increase of numbers was to be 
looked for in the natural order of things, for ii wag 
within the expectation of the framer of the Act that 
many men with limited wages and large domestic 
responsibilities would be found to be working under 
conditions of ill-health which, through sheer poverty, 
they were unable to ameliorate, and to these the Act 
has afforded a much-needed and wholly beneficial 
relief, which no one grudges them. But, making 
allowance for a reasonable increase under this head, 
it is still too true that there are many workers who 
cease work for trifling injuries or ailments which 
would not have been considered sufficient to warrant 
the attentions of a medical man, nor a cessation from 
work, under the old system. 

The question is purely one of morality, but if a 
man’s moral sense is not sufficiently healthy to pre- 
vent him from falling into such a low course of action 
as malingering, then it will be for the doctor upon 
whose panel he is enrolled to come down sharply 
by refusing to sign his certificate of inability to work. 
It has been only too painfully evident under the 
working of the Compensation Act that, in a very great 
number of cases small casualties have been made the 
occasion of drawing aliment when the beneficiary 
was sufficiently well to go back to his occupation, 
and a similar state of things is reported to have 
happened in Germany under similar conditions. 
Under the National Insurance Act the men are con- 
tributors, and this in itself is enough for some types 
of intellect to warrant an attempt to recoup them- 
selves for their outlay by drawing benefits under 
doubtful conditions, giving no thought to the fact 
that the payment is an insurance premium, and as 
such returns its value by covering real risks of loss 
through illness. It would be deplorable if such an 
attitude of mind became at all general, but the trouble 
is that temptation to obtain an easy benefit has a 
most demoralising effect upon some natures, and 
becomes irresistible. Such weak-kneed characters 
must be kept in check by authority where moral 
straightness cannot be developed in any other way. 
If there be a large increase of the benefits paid 
by approved societies it will soon be found that the 
premiums are nsufficient to maintain those societies in 
financial solvency, and an increase may be necessary 
in the rate. All this will be an added tax on produc- 
tion, which is already overburdened in the fierce 
competition of the open market, and must react in 
the end upon the workers themselves by reducing the 
amount of work available for their employment, and 
by increasing the cost of the ordinary commodities 
of life. It would be well for workers to contemplate 
what has already been done for them. They have 
old age pensions, ensuring a slight provision for an 
age when they are unable to earn anything them- 
selves, and they have in most cases insurance against 
illness, accident, or unemployment. Surely it is 
clear that manufacturing costs cannot bear much 
more, for the rate of wages has increased also, and 
the least they can do is to treat the benefits provided 
for them with common honesty. The onus of 
checking the tendency to malinger lies mainly with 
the doctor who is paid for his services by the State, 
and is therefore responsible to the State for honesty 
in application of the medical benefit. But is it not 
possible that the men themselves might do a great 
deal to prevent such an aspersion being cast upon 
them as a body on account of the action of a few 
unworthy specimens, who have no sense of fairness 
either to their society or their fellow-workmen ? 

Probably none is so able to gauge the moral charac- 
ter of a man as his workmates, and the latter could 
come under no condemnation by declaring a known 
case of malingering of which they became cognisant ; 
it is, indeed, their duty to their society, and to one 
another, to see that a strong sense of honour is built 
up among them with regard to the use of such 
an expensive privilege as the Act confers upon 
them. 
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OBITUARY. 


ALLEN RANSOME. 


Wu regret to have to record the death of Mr. Allen 
Ransome, the founder of the firm of A. Ransome and 
(o., Limited, of Newark-on-Trent. Mr. Ransome 
had for some years retired from active participation 
in business, but he had been accustomed periodically 
to leave Bembridge, Isle of Wight, where he had made 
his home, in order to attend board meetings at Newark. 
It was while on a visit of this kind, undertaken about 
a month ago, that he had an attack of influenza 
and, pneumonia intervening, he died on Saturday 
last. 

Mr. Ransome, who was the second son of the late 
Mr. James Allen Ransome, of Ipswich, was born on 
Januiry 15th, 1833. He was therefore in his eighty- 
first vear. His father was for many years senior 
partner in the well-known firm of Ransome, Sims 
and Jefferies, of Orwell Works, Ipswich, which in 
Allen Ransome’s youth was known by the name of 
Ransomes and May. To this firm he was apprenticed 
when sixteen years of age. At the age of twenty, 
and while still an apprentice, he was made manager 
of the field implement department of the Orwell 
Works—an important position for a young man of 
his ave, seeing that about 300 workmen were em- 
ployed in this department. It was while so engaged 
that he designed a general purpose plough, with which 
he succeeded in winning for his firm the Royal 
Agricultural Society’s medal offered for competition 
in connection with the Society’s meeting at Lincoln 
in 1853. This was a distinction of no small magni- 
tude, as will be realised when it is said that no fewer 
than forty firms were competing for the prize. 

In 1855, when only twenty-two years of age, 





ALLEN RANSOME 


Allen Ransome left Ipswich to manage the business 
of Samuel Worrsam and Co., who had established 
a small factory in King’s-road, Chelsea, for making 
saw mill machinery. At the time he joined it this 
firm does not seem to have been very successful, but 
the young man appears fully to have realised the 
possibilities of the business, and, having persuaded 
his father to provide the necessary capital, he soon 
entered the firm as a partner. Under his management 
the undertaking rapidly prospered. The makers 
of wood-working machinery in this country were 
but few, and Worrsam and Co., under Ransome’s 
régime, were considered to occupy the leading position. 
The range of machines made was, however, limited. 
There were only vertical log frames, deal frames, 
plain, self-acting, and rack circular saw benches, 
moulding machines, and machines for planing floors ; 
but evidently Allen Ransome must have early fore- 
seen the immense possibility of development there was 
in the business of wood-working machinery, for, 
though within three years of leaving Ipswich he was 
invited to return to that town in order to become a 
partner in his father’s business, he refused the offer. 
It must be admitted that it required considerable 
strength of character and self-reliance to refuse an 
assured position in an old and well-established firm 
in order practically to embark on a new trade, for that, 
having regard to the enormous strides made in wood- 
working machinery since that time, is really what his 
action meant. 

On the termination of the partnership between 
himself and Mr. Ransome, Mr. Worrsam left to join 
his son, the late Mr. William Samuel Worrsam, 
who had shortly before patented the tool known as 
‘ Worrsam’s general joiner,” and begun to manu- 
facture it in a works close by—Oakley Works, Chelsea. 





Mr. Ransome remained on at the old works, and, in 
partnership with a Mr. Jocelyn, founded the firm of 
Allen Ransome and Co. The firm did well. New 
types of wood-working tools were constantly being 
introduced, and eventually the space available be- 
came too small for the operations of the firm. 

This fact, coupled with the disabilities attaching 
to the running of a works in the Metropolis, with its 
high rates and scale of wages, decided Mr. Ransome, 
when contemplating an extension of his operations, 
to go further afield, and in 1901 a move was made 
to Newark-on-Trent, where an exceedingly fine 
works, designed on the most up-to-date principles, 
and with due regard to the special tools which it was 
intended to construct in it, was erected. These 
works were fully described in our issue of December 
20th, 1901. Mr. Ransome himself removed to Newark 
and was constantly at the works until a couple of years 
ago or so, being ably helped by two of his sons, 
Mr. Lewis and Mr. Geoffrey Ransome. Another of 
his sons is, we may mention in passing, Mr. Stafford 
Ransome, whose name is well known to many of 
our readers, 

The contrast between the machines made by Mr. 
Ransom?'s firm at the end of his career and those 
made when first he joined Mr. Worrsam is very marked, 
and the progress is very largely due to his energy 
and ability. He was always on the look-out to design, 
or to adopt the manufacture of, new tools or new 
methods of making these tools, and we believe that 
at the present time no fewer than over 1000 different 
kinds of wood-working machines are made at the 
Newark works. There was nothing old-fashioned 
about him, for he was always ready to make use of 
any advance or development in methods of manu- 
facture which would either make for cheaper produc- 
tion or more efficient operation of the tool when made. 

Mr. Ransome by no means only confined his energies 
to his professional business. He was at one time 
intimately connected with the Volunteer movement, 
entering the 2nd South Middlesex Rifle Volunteer 
Corps in 1859 as a private, and joining the 4th 
Company of the Ist Middlesex Engineer Volunteers 
as Captain in 1860. Eight years later he was gazetted 
Major, and two years later still Lieut.-Colonel. 
He continued to command the corps till his resigna- 
tion in 1879. Among his other attainments Mr. 
Ransome was a linguist of no mean order. He was a 
member of the Institutions of Civil and Mechanical 
Engineers and of the Iron and Steel Institute. Finally, 
it may be mentioned that in 1873, by the recommenda- 
tion of the late King Edward VII., at that time, of 
course, Prince of Wales, who was acting as President 
of the British Commission at the Vienna Exhibition, 
Mr. Ransome was decorated with the Austrian Order 
of Franz Josef, which carried with it the rank of 
Ritter (Knight) in Austria. 








THE LOETSCHBERG TUNNEL. 


THIs new tunnel under the Bernese Alps, 14,536 m. 
(9-03 miles) long, with a northern connection, 20,180 m. 
(12-5 miles) long, from Frutigen, and a southern connec- 
tion, 25,420 m. (15-8 miles) long, from Brigue—just over 
a mile from the northern portal of the Simplon tunnel— 
is now completed. Trial trains are running over the 
line preparatory to its being opened for public traffic in 
eight orten days hence, and on Saturday last, the 28th ult., 
the formal opening ceremony took place, and was attended 
by our representative. 

The history of this wonderful piece of engineering was 
very fully told in THE ENGINEER of November 10th, 1911, 
page 477, and we then showed the benefits that the Swiss 
hope to gain by the undertaking, which are mainly that 
traffic to and from Italy shall pass through Berne instead of 
via the Lake of Geneva, and so get a larger proportion of 
mileage in Switzerland and less in France. It may, 
however, be remarked that at present scarcely any im- 
provement over the P.L.M. route via Montreux is possible, 
but when the Est of France completes the Moutier-Grenchen 
line, the Loetschberg—Simplon route will be the quickest 
to Italy. Many details of the construction were given in 
the issue above-named, and in those for November 24th, 
December 8th and December 22nd, 1911. 

Frutigen was the terminus of a line from Spiez—between 
Thun and Interlaken—13,500 m. (8-4 miles) long. It has 
an altitude of 785 m., and the altitude at the northern 
portal of the Loetschberg tunnel is 1200 m. This is, as 
the crow flies, a distance of 12,500 m., and to attain this 
difference in height in such a length would have necessi- 
tated a gradient that could not be worked as a com- 
mercial success. The end was thus attained by construct- 
ing a double loop as shown in Fig. 3. 

At the lower end of the commencement of the loops the 
altitude increases from 785 m. at Frutigen to 900 m., 
at the middle of the first loop it is 960 m., at the middle of 
the second loop 1030 m., and at the upper end of the loops 
the height is 1120 m. above sea level. This is increased 
to 1200 m. by the time the northern portal of the tunnel 
is reached. The maximum gradient is, none the less, 2-7 
per cent., or | in 37, and on the length between Frutigen 
and the northern portal there are 9630 m. of straight line 
and 10,550 m. of curve; of the latter, 5630 m. have a 
radius of 300 m. There are twelve tunnels of a total 
length of 4930 m., of which the Bunderbach, in the upper 
loop, is 1655 m. and the Riedschuk, which begins about 
100 m. from the southern end of the Bunderbach, is 1536 m. 
long. There are eleven important bridges of a_ total 
length of 866 m., one, soon after leaving Frutigen, 276 m. 
long, in stone, of eleven arches, each from 20 m. to 25 m. 
wide. , 

The Loetschberg tunnel is 14,536 m. long. The northern 
portal is 1200 m. above sea level, the summit is 1243 m. 
and the southern portal 1219-5 m. The gradient at the 








northern end is 7 per 1000, or 1 in 143, for 5390 m., 3 per 
1000, or 1 in 333 for 1690 m., level for 350m., and then 
falls 2-45 per 1000, or 1 in 408, for 2777 m. and 3-8 per 
1000, or 1 in 263, for 4328 m. There are 12,290 m. of 
straight line and 2315 m. on curves of from 400 m. to 
1100 m. radius. The tunnel was intended to have been 
straight, but, as recorded in our previous notice, the 
work collapsed and the river Kander flooded the tunnel 
on the night of July 23rd—24th, 1908. This led to a 
deviation being made, and added a length of 800 m. to 
the tunnel. 

From the southern portal to Brigue is a distance of 
25,420 m.—practically twice the distance between Frutigen 
and the Kandersteg entrance—and although the difference 
in altitude is greater, it necessitates no circular loops, &c. 
The southern portal is 1219-5 m. above sea level and 
Brigue is 681 m. On leaving the tunnel the line follows 
the left bank of the river Lonza, crosses the wild gorges 
of the Loetschen valley and at Hohten enters the valley 
of the Rhone ; the road throughout being cut out of the 
mountain side. 

The straight line of the southern approach totals 
10,020 m., and of the 15,400 m. of curved line, 4160 m. 
have a maximum radius of 300 m. The maximum gradient 
is the same as on the northern side—2-7 per cent., or 
1 in 37—and there is a total length of 3480 m. of this. 















Mileage of Railways 
by the Létschberg Route 
to Italy. 





French Northern= 
169.5 Miles. 
(To Laon) 


Oyon 
Dole French Eastern = 275 
Belfort (To Delle) 
YSTEM 
alle. SER SEM 


‘$Thun Létschberg R¥= 46 
Sprez 

WY STSCHSERG TUNNEL 

eB gue sm pion TUNNEL 


oOo 
roe 4 [sei 
Ne, fselle Swiss Federel =109 
. Domodossola 


----/TALIAN LAKES 
Arona 
Total,to middle of 
Simplon Tunnel (/taly) 
Est Route=599-5 
P.L.M.Route=609 


Genoa 
Difference=9.5 
Miles. 
Pisa GY Zo/ogna 
Legho 
Grosse 
Ancona 
“Tne Encineer” Swain Se 


Fig. i—THE LOETSCHBERG LINE AND ITS CONNECTIONS 


There are twenty-one tunnels, having a total length of 
7090 m.; the longest is at Hohten, and is 1340 m. long. 
There are eleven large viaducts, giving a total length of 
880 m.; that at Luegelkinn is 123 m. long, has five openings 
20 m. each wide, with piers 50 m. high. The Bietschthal 
viaduct—page ]8—is 141 m. long, with a central arch of 
95 m. carried 76 m. above the bed of the river. The 
scaffolding and centering provided for the erection of this 
bridge have been allowed to remain. The Baltschieder 
viaduct is 105 m. long and has bow-string girders of a 
span of 50m. carried 53m. above the bed of the river. 
There are 109 smaller works. 

In addition to these works there have.been five sets of 
barriers erected for the purpose of breaking up avalanches ; 
some of these works may be seen in the photographic 
view of the southern portal on page 14. These barriers 
are from 2000 m. to 2500 m. above sea level. The need for 
them may be judged from the fact that on February 29th, 
1908, an avalanche destroyed the greater part of the 
construction works and plant at Goppenstein—the southern 
portal—and killed twelve men out of thirty who were 
eating their supper at the time it fell. There are also on 
the southern approach 300 m. of snow fencing from 3 m. 
to 4 m. high. 

There are seven stations—Kandergrund at 4000 m. 
from Frutigen, Mittholz at 9200 m., Kandersteg at 
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18,000 m., Goppenstein at 35,000 m., Hohten at 40,800 m., | 
\usserberg at 47,800 m., and Lalden at 54,000 m. | 
_also a crossing place at Felsenburg, 18,000 m. from | 
Frutigen. The line is laid on the level through the | 
stations —except one which is on 2-6 per cent.,or | in 38 | 
vradient. The loops at the stations are 350m. long. 
"The line is single throughout, except at the stations 
and through the Loetschberg, where it is double. All 
the works on the single-line portions have been con- 
structed for ready doubling. 

The permanent way consists of a chaired road carrying | 
steel rails 12 m. in length and weighing 42-04 kilos. per 
metre (84:5 1b. per yard). There are sixteen sleepers per 
rail length, except in the stations, where they number 
seventeen per rail length. | 
- The signalling is on the same principle as is found on | 
most of the railways in Switzerland—i.e., the block 
systen—without any control except through the Loetsch- 
berg, where lock-and-block, installed by the Hasler Com- 
pany, of Berne, is provided. 

The line is worked by the electric locomotives described | 
in Tue: ENGINEER Of February 2nd and 9th and May 31st, 
1912. | 

Experimental trains have for some weeks been running | 
over the line, and various dates for the opening for public 
traflic have been approximately fixed. At the time of 


| tration, road traffic and road engineering. 


THE ROAD CONGRESS. 

THE third International Road Congress which was held 
in London last week provided opportunities for the 
discussion of subjects connected with highway adminis- 
It was attended 
by delegates of many foreign Governments and of British 


| and foreign local authorities, as well as by private members, 


the number of French visitors being very great. 
Numerous excursions were arranged giving parties of 
members opportunities of inspecting roads in Surrey, 
Kent, Essex, Hampshire, Berkshire, Sussex, Warwick- 
shire, North Wales and Scotland, and in the neighbour- 


| hood of Chester, Liverpool, Glasgow and Sheffield. These 


parties usually numbered 100 each for the shorter excur- 
sions and 50 each for those to distant parts of the country. 
Members were free to inspect the Road Board trial lengths 


| of road crust at Sidcup at any time during the week. A 
| party of 1100 visited Windsor Castle by the gracious 


invitation of his Majesty, and visits were also made to 


| the National Physical Laboratory and the Garden City of 
| Letchworth. 


The Congress was opened by Mr. Lloyd George, Chan- 
cellor of the Exchequer, and an Honorary President of 


i the Congress, the chair being afterwards taken by Sir 


| such as were passed in the form of resolutions were 
afterwards submitted to the final general meeting of the 
Congress asa whole. In some cases the vote was taken 
on one resolution at a time, but in other cases the resolu- 
tions were put to the vote en bloc, so that members had to 
decide whether on the whole they approved or disapproved 
of the whole set of resolutions. 
The subjects discussed were as follows :— 


Ist SECTION : CONSTRUCTION AND MAINTENANCE. 

lst Question.—Planning of new streets and roads. 
General reporter, 8. D. Adshead, Professor of Civie Design, 
University of Liverpool. 

2nd Question.—Types of surfacing to be adopted on 
bridges, viaducts, &c. General reporter, P. C. Cowan, 
D.Se., M. Inst. C.E., President of the Institution of Civil 
Engineers of Ireland. 

3rd Question.—Construction of macadamised roads 
bound with tarry, bituminous or asphaltic materials. 
General reporter, J. Walker Smith, M. Inst. C.E., Chief 
Inspector, Local Government Board for Scotland, Edin- 
burgh. 
| 4th Question—Wood paving. General reporter, H. 
Percy Boulnois, M. Inst. C.E., London. 

2nD SEcTION: TRAFFIC AND ADMINISTRATION. 
5th Question.—Methods of lighting public highways and 
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Fig. 2—THE APPROACH TO THE NORTHERN PORTAL OF THE LOETSCHBERG TUNNEL, 
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Fig. 3—DOUBLE LOOPS ON THE FRUTIGEN-KANDERSTEG PORTION OF THE LOETSCHBERG RAILWAY 


writing, however, no definite date has been named, but it 
is probable that it will be about the 12th inst. In the 
meantime the formal opening took place on Saturday 
last, when about 800 guests went over the line in two 
special trains, which were divided into four trains at 
Frutigen on the outward journey and remade into two 
trains at Spiez on the return journey. Receptions were 
held at each station on the line when going, and at Kander- 
steg a kindly thing was done by the President of the 
Loetschberg Railway Company, M. Kunz, in making 
in a speech reference to the twenty-six men who were 
killed by the collapse of the tunnel and in providing a 
wreath to be laid on the memorial stone erected to their 
memory. 

Among those present were the President and ex-Presi- 
dent of the Swiss Confederation and representatives of 
the British, French, Italian, and United States Govern- 
ments. In the evening the guests were entertained at a 
banquet at which 860 covers were laid. 

_ Inconclusion, we must express our thanks to Mr. Kunz, 
in particular, for the photographs and information given 
and for the courtesies shown to our representative. 








George Gibb, Chairmen of the Road Board and Chairmen 
of the Organising Council of the Congress. The Chancellor 
emphasised the importance of highways in promoting the 
welfare of the country, but made no statement indicating 
definite intentions of the Government with regard to 
highway legislation. Sir George Gibb’s remarks on the 
subject of highway administration pointed to a policy 
of central supervision and control of important main roads 
and some control of highway expenditure generally, but 
not to any substantial interference with the present system 
of control of roads by local authorities. Later in the day 
the exhibition of road-making materials and appliances 
at the Horticultural Hall was opened by Lord Beauchamp, 
First Commissioner of Works. 

The social gatherings included receptions at the Guildhall 
by the Lord Mayor and Corporation of the City of London, 
at the Albert Hall by the Institution of Civil Engineers, 
and at the Royal Automobile Club, and a garden party at 
the Botanical Gardens was given by the Surveyors’ Insti- 
tution. The Congress concluded with a banquet and 
reception at the Hotel Cecil: 

A very large amount of material was presented to the 
Congress in the form of printed reports on specific subjects, 
and summaries of the reports by the “ reporters general.” 
Definite propositions were submitted for discussion and 
voting at the meetings of sections and sub-sections, and 


vehicles. General reporter, Colonel Holden, F.R.S. 

6th Question.—Observations noted since 1908 as to the 
various causes of wear and of deterioration of roadways. 
General reporter, T. Gibson Thompson, editor of the 
Surveyor, London. 

ith Question.—Regulations for fast and slow traffic on 
roads. General reporter, Lord Montagu of Beaulieu, 
London. 

8th Question.—Authorities in charge of the construction 
and maintenance of roads, functions of central authorities 
and local authorities. General reporter, W. Rees Jeffreys, 
General Secretary, London Congress. 

9th Question.—Finance of the construction and upkeep 
of roads: Provision of revenues. General reporter, 
Montagu Harris, County Councils’ Association, London. 

Reports classed as ‘‘ Communications ” were presented 
on the following subjects :— 

Ist SECTION : CONSTRUCTION AND MAINTENANCE. 

Communication 1.—Improvements adopted since the 
second Congress in machinery used in the construction and 
maintenance of macadamised roads. 

Communication 2.—Tests of materials used in the con- 
struction of macadamised roads. 

Communication 3.—Construction of water-bound mac- 
adamised roads. 





Communication 4.—Technical and economic study of 
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the comparative advantages of different types of roads. 

Communication 5.—Various types of stone paving in use. 

2ND SEcTION: TRAFFIC AND ADMINISTRATION. 

Communication 6.—Direction and distance sign-posts. 

Communication 7.—Development since the second Con- 
gress of self-propelled public service vehicles. 

Communication 8.—Qualifications of engineers and 
surveyors in charge of the construction and maintenance 
of roads : Wages and conditions of service of foremen and 
roadmen. 

Communication 9.—Statistics of costs of construction and 
maintenance. 

Communication 10.—Terminology adopted or to be 
adopted in each country relating to road construction and 
maintenance. 

A critical study of one of the most important of the 
reports from the engineering point of view follows. 


THE Causes OF WEAR AND DETERIORATION OF 
Roapways. 


Amongst the many subjects put forward for discussion 
there was none of more practical interest to engineers than 
that on “‘ Observations Noted Since 1908 as to the Various 
Causes of Wear and of Deterioration of Roadways.” 

The reports sent in are by no means confined to expres- 
sions of individual opinion, but to a very considerable 
extent embody the views of representative engineers in 
the various countries included in their scope. In some cases 
the reporter has taken special pains to procure from his 
colleagues in the profession the results of their observa- 
tions and definite expressions of their views. In other 
cases the nature of the investigation has been such that it 
is necessarily the work of an individual, but in some of 
these cases the reports contain valuable data relating to 
highway practice in the several countries and are very 
useful contributions to an international collection of facts 
and discussion of opinions. In every case the foreign 
report is actually written by an individual, but the British 
Committee reported as a whole, the definite conclusions 
arrived at being preceded by a summary of the preliminary 
discussion, from which the opinions of individual members 
may be gathered. Taken as a whole, these reports furnish 
some very interesting and useful matter relating to wheels, 
loads, and the design of vehicles, and less important, 
but nevertheless useful, observations regarding the effects 
of traffic generally. Materials of the crust considered by 
themselves or in relation to methods of construction are 
not dealt with in quite so efficient a manner as is the sub- 
ject of traffic, but it must be admitted that the tacit 
agreement in the view that the discussion must not be 
extended too far in this direction had a useful effect in 
giving point and strength to the report. There are some 
valuable observations on the relations between the 
materials of the crust or pavement, methods of construc- 
tion, and weather effects ; but the way in which the sub- 
ject is handled is somewhat disappointing. None of 
the papers contains a serious study of the effect of weather 
in causing deterioration of roads ; none of them contains 
any practical suggestion for meeting such effects, other 
than minor precautions to be adopted in making the crust 
or in the choice of materials. This is very disappointing. 
It may be due in part to the inclusion in the terms of refer- 
ence of the expression “noted since 1908,’ which, if it 
be taken literally, would seem very seriously to limit the 
discussion of matters pertaining to climate and weather. 
The reports then leave us in doubt as to whether these 
representative engineers take optimistic or pessimistic 
views as regards a study of climatic and weather effects 
with relation to road engineering; but as regards other 
matters referred to they constitute a quite important 
contribution to the study of the wear and deterioration 
of roads. 

There are six separate 
which more than sixteen 
been directly concerned. 

Mr. Julius Duhm (Austria) contributes a paper on 
tire widths and loads for animal-drawn vehicles. 

Mr. Franze (Frankfiirt-on-Main) deals with (a) effects 
produced by sun, frost, snow, and generally by changes 
of the temperature ; and (5) effects due to the increased 
traffic of self-propelled vehicles and horse-drawn vehicles ; 
this paper relating to towns and suburbs. A companion 
paper by Mr. Pietzsch (Saxony) relates to country roads, 
and deals with (a) wear produced by weather; (6) wear 
due to motor traffic. 

Mr. J. M. W. Van Elzelingen (The Netherlands) con- 
tributes a paper on the influence of weight, width and 
diameters of wheels on roads in the open country, the 
subject being treated mathematically, and the drafting of 
regulations considered. 

Mr. G. Lumet (France) divides his subject under several 
heads: The variation of acceleration; the variation of 
adhesion ; and the results of observations. 

Mr. W. H. Connell and Mr. L. J. Hewes (U.S.A.) con- 
tribute a paper in which the former deals with towns and 
suburban districts and the latter with suburban districts 
and the open country. The English Committee contributes 
a joint report by A. Dryland, R. E. Crompton, W. Worby 
Beaumont, J. 8. Pickering, P. J. Sheldon, H. P. Maybury, 
R. Drummond, F. Wood. This report ends with thirteen 
conclusions introduced by the words: ‘‘ The conclusions 
to be drawn from the foregoing tend to show.” 


Wheels, tires, and loads.—Mr. Julius Duhm deals with 
the subject from the standpoints of observation and 
experience, and refers to certain dominant conditions which 
affect the drawing up of regulations for wheels and loads. 
His observations on the character of the Tyrolese roads, 
as bearing on this subject, are of general interest, but his 
reference to the rainfall would be more useful if he had 
given more detailed information as to amount, and, more 
especially, duration. It is the number of wet hours per 
year which dominates the proportion of days of soft and 
wet crust, rather than the actual amount of the rainfall 
in inches ; and the number of hours of bright sunshine is 
another factor of importance in this matter. It may also 
be noted that in many localities mountainous roads are 
to a considerable extent shielded from drying winds, but 
usually have the advantage of good drainage and of length- 
wise gradient. As regards the limitations of useful 


reports in the preparation of 
engineers and surveyors have 


increase of tire width, the conditions in Austria seem to be 
less favourable than in this country, for the amount of 
play allowed between the axles and hubs of heavy country 
carts and wagons is in England usually sufficient to allow 





of a considerable amount of adjustment to camber, and to 
the larger and shallower inequalities in the road. As 
regards the use of springs for heavy vehicles, Mr. Duhm 
does not seem to contemplate, or at any rate does not 
mention, the advantages of making the use of springs 
obligatory in the case of motor vehicles and their trailers, 
without imposing such a restriction on the building of 
horse-drawn vehicles, though the practice of this country 
suggests that such a distinction is reasonable and practi- 
cally convenient. 

In Mr. Pietzsch’s paper it is suggested that, having 
regard to the destructive effects of wheels of small diameter 
under heavy loads, wheel diameters of less than 75 cm. 
(29}in.) should not be allowed for heavy motor vehicles. 
The author also makes the interesting statement that “‘ all 
reporters are asking for regulations specifying that heavy 
motor vehicles and trailers should only be allowed to be 
built with rubber tires.” He considers that experience 
everywhere shows that ordinary macadam roads are not 
suitable for the regular traffic of motor wagons or motor 
omnibuses. 

The paper contributed by Mr. J. W. M. Van Elzelingen, 
engineer-in-chief of the Ponts et Chausées, of the Province 
of Southern Holland, is a careful mathematical investiga- 
tion of the relations between loads which can be allowed, 
tire widths, and the diameters of wheels ; first, in relation 
to the resistance of the road crust, and, secondly, in rela- 
tion to the resistance of the subsoil. The mathematical 
results arrived at depend upon the assumption that the 
road crust is quite elastic, and it is further assumed that 
the distribution of pressure is uniform. The author uses 
an expression for the pressure in kilogrammes per square 
centimetre which is necessary to create an indentation of 
one centimetre in this road crust—that is to say, a coeffi- 
cience of elasticity—and it is clear that unless we know 
or assume a coefficience of elasticity for certain kinds of 
road crust—the part near the surface especially—we cannot 
arrive at any mathematical results in this matter. As 
regards pressures on the surface, therefore, the mathe- 
matical investigation is heavily handicapped, in rivalry 
with the results deduced from observation, and deductions 
from main principles. A further difficulty in applying 
any mathematical formula is that when a road surface is 
not quite smooth the actual amount of pressure will be 
very far from uniform. The wheel does not actually press 
upon the whole area covered by it, and the resulting real 
pressure is higher than that calculated. It may be argued 
that the real pressure bears to our calculated pressure some 
relation which is proportional to that which the area really 
pressed upon bears to the whole area covered. That is 
to say, the area actually under pressure will never fall 
below some maximum proportion of the area covered, and 
the real pressure will therefore never be more than some 
definite percentage over and above that calculated. When 
the area is less and the pressure greater we are not dealing 
with wheel pressures, but with the bruising of a little hump. 
It is one of the main facts of road maintenance that such 
humps must be bruised down or worn off until the surface 
of the road is in such a state that our minimum proportion 
of true bearing area is reached. Here, then, the mathe- 
matical deductions may be useful, for they may give us 
an idea as to when we are asking too much of the adapta- 
bility of the road surface. Clearly, if a road is subjected 
to much fretting by motor cars the actual stones of the 
surface layer should be reckoned upon to play their part 
in one of three ways ; first, a single stone must be able, 
with slight bruising, to withstand the whole of a singlo 
wheel load ; or, secondly, it must be crushable to useful 
filling materials ; or, thirdly, the crust must be so designed 
and maintained that the stone will crush in without break- 
ing the crust badly rather than itself be crushed. This 
involves skilful design and skilful maintenance. One 
reason why roads go to pieces in a drought is that the wheel 
loads do not find their own allowable pressure. The crust 
under the surface is hard, the surface binder is removed 
as dust, the inequalities are enhanced, and the little hump 
is crushed, living a part of its potential life of usefulness 
in a fraction of a second. To revert to the mathematical 
investigation, each kind of road crust willhave a different 
normal relation of actual bearing surface to surface covered. 
On hard trap rock crusts a low proportion, higher on sand- 
stone roads, higher still on limestone roads. A high pro- 
portion on roads well consolidated and then tarred; a 
lower proportion on newly made crusts, tarred immediately 
and without consolidation by traffic ; lower still on crusts 
treated with successive tarrings without intervals in which 
the surface wears down. Again, since the scale of the 
unevenness is different on different crusts, it is clear that 
the proportion of area pressed to area covered will on 
some crusts be more affected by difference of tire width 
than on other crusts and similarly as regards wheel 
diameter. In the above reasoning—suggested by Mr. 
Van Elzelingen’s attempts to find mathematical guides 
to the exercise of judgment in this difficult branch of 
applied science—it has not been forgotten that there will 
be some adjustment of pressures due to increased depression 
when the proportion of actual bearing area is low; but 
the amount of area brought into play will not be in direct 
proportion to the increased depression, and it will depend 
upon the diameter of the wheel. Further, it has to be 
considered that the nature of the crust often changes very 
sharply one-eighth of an inch or so below the surface. On 
many water-bound roads there is a kind of surface mat, 
and tarred roads usually have a film of some appreciable 
depth. The interplay of forces undergoes a sharp change 
when the harder material, with a very much greater 
modulus of elasticity comes into play with the increase of 
depression. This consideration, however, does not affect 
our study of wheel loads on a very large mileage of water- 
bound roads which have no mat-like surface, and including 
most limestone and sandstone roads, nor does it affect 
a similar study in the case of most bituminous-bound 
roads or those with bituminous-bound carpets of consider- 
able thickness. In these cases the most important variable 
is the coefficience of elasticity, and a long series of experi- 
ments to find the modulus of elasticity of different road 
crusts would render mathematical investigation such as 
those of Mr. Van Elzelingen of considerable practical 
value. As regards the subsoil, the difficulties in the way 
of a practical application of formule are much less. The 
formulz ordinarily in use are based upon the assumption 
that the spread of the load is at some definite angle, such 
as 45 deg. or 60 deg., and are of great practical value. We 





may usefully take 45 deg. for the more tenacious crusts 
and 60 deg. for the less tenacious as representing the fact . 
and even if we are wrong in the fact itself the numerica] 
deductions made will be in correct proportion to each 
other, and since they are tested in the light of experiengs 
an error in fact is not necessarily an error in results, Jt 
would not, however, be difficult to make tests of the actual] 
spread of pressures in different kinds of road crusts. 

As regards the influence of diameter, Mr. Van Elzclingen 
concludes that in relation to the resistance of the road crus; 
the load of wheel to be tolerated is in proportion to the 
square root of the diameter of the wheel. In actual prac. 
tice, however, the advantages of increasing the di:meter 
of the wheel are so great that, especially in view of the 
limitations of increase of width of tire, a less increase in 
diameter of wheel may, it is here suggested, be revarded 
as allowable. That is to say, the diameter of the wheel 
need not increase, for the same tire width, as the square of 
the load. Up to some limit there would, for many classes 
of vehicles, be advantages in carrying double the load on 
a wheel of only twice the diameter. This is when the 
vehicle belongs to a class which injures the crust by shocks, 
and the consideration does not apply to those vehicles—so 
common in some countries—the wheels of which actually 
make tracks of gonsiderable depression on water-}ound 
crusts in wet weather and on tarred surfaces on hot after- 
noons. 

The British Committee concluded that the smal! dia- 
meter of wheels is a very potent source of damage ; that 
a greater width than is required by the present regulations 
is desirable ; and that rubber or elastic-shod tires and 
springs are desirable on all heavy vehicles. 

As regards tire width, Mr. W. Beaumont is of opinion 
that the heavier axle loads allowed by the present regula- 
tions are 40 per cent. too high. With this opinion it is 
difficult, for practical reasons, to agree. Greater widths 
than the maxima are hardly of any value on the roads 
generally, since the bearing area is but little increased. 
An all-round increase in diameter might be usefully made, 
but a decrease in the load carried cannot be contemplated, 
having regard to the useful services performed by vehicles 
working under the present regulations. Mr. Drummond 
pointed out that horse-drawn vehicles with very narrow 
tires do most damage, and cites cases of loads of 50 cwt. 
to 70 cwt. being carried on lorries with tires only 2}in. 
wide and wheels 32in. and 36in. in diameter respectively. 
As regards diameters, Mr. Dryland considers that the small 
diameter of wheels is disastrous, and Mr. W. Beaumont 
and Col. Crompton and others supported the view that 
wheels of larger diameters are desirable. The conclusion 
as to the use of elastic shod wheels for ‘‘ heavy vehicles ” 
is very vague, and it may be suggested that the reporters 
had in mind only a few roads in a few countries. 

Materials of the crust and methods of crust construction.— 
Mr. Drummond points out that the great majority of the 
roads in the Tyrol are of broken limestone, sometimes 
with and sometimes without a foundation, and he refers 
also to calcareous gravel roads in the North Tyrol. Mr. 
Franze draws attention to cases of damage to stone pave- 
ments by suction of the material in the joints and by break- 
ing of the edges of the setts; and, referring to specific 
eases, he expresses the opinion that inferior quality of the 
paving material may have been nearly as much to blame 
as the heavy vehicles which were the direct cause of the 
damage. Surface tarring, successful as it has been else- 
where, is not favoured in Eastern Germany, where it 
has been condemned by all the Provincial Administrations. 
Certain kinds of damage to water-bound macadam roads 
do not occur when the roads are bound with bituminous 
material. Mr. Van Elzelingen recommends that on weak 
subsoils the road metal should be well compacted in order 
to obtain a wide angle of distribution of the thrust : but 
he does not go into the practical question as to how this 
compactness can best be secured on such weak subsoils. 

Mr. Connell urges the importance of preliminary study 
of problems of crust construction, and the necessity for 
obtaining good engineering advice in these matters. It is 
not always desirable to put in permanent foundations, for 
some roads are more or less temporary. Maintenance has 
been much neglected, a prime cause of the failure of many 
roads. The use of new and questionable products should 
be confined to experimental stretches of road. Mr. 
Hewes draws attention to the importance of keeping records 
of the behaviour of different portions of roads and cites 
the reports of the Massachusetts Highway Commission. 
Great attention should be paid to the proper placing and 
rolling of the stone, and roads have withstood automobile 
traffic for many years when they have been put down by 
men of exceptional skill and experience. Mr. Hewes 
takes the extreme view that patching is a thing of the past. 
Increased wear, he points out, is due to the volume as well 
as to the nature of the traffic. Concrete roads have 
proved successful in the United States, tendency to 
cracking being combated with success by the use of con- 
traction joints. These, however, often become poirts 
of wear. Concrete roads do not seem to be damaged by 
rubber tired motor vehicles, but the extreme difficulty 
in making repairs to concrete road crusts justifies the 
employment of the most careful construction. No definite 
conclusion can as yet be drawn as to the value of this 
surface coat on concrete roads. As regards bituminous- 
bound roads, just as much care is needed as in the con- 
struction of water-bound roads. Pitting may be a worse 
defect on a bituminous road, because it affords an oppor- 
tunity for water and ice action on a “ positive ” binder. 
Brick roads may possibly be more enduring and less dusty 
than concrete roads. The cost of maintenance is low. 
Cement-grouted brick pavement should be kept covered 
and moist for a week or ten days, to allow the mortar to 
set thoroughly. 

None of the “conclusions ”’ of the British Committce 
relate specifically to materials or methods of construction. 
Mr. Wood points out that the wear of Swedish red deal 
paving is strictly proportional to the traffic, the actual 
rate being between 0-02in. and 0-i8in. per annum, tle 
former on a road with light traffic, the latter on a bridge 
with heavy traffic. On an average road with heavy 
traffic the wear was 0:14in. The rate of wear is 0-06lin. 
per hundred tons of traffic per annum per foot width of 
roadway. Mr. Dryland considers that 20,000 tons per 
yard width per annum is about the economic limit of 
traffic intensity for surface tarring, and for greater trafiic 
than this a bituminous-bound crust is a necessity. Tar 
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slag macadam would carry 80,000 tons of traffic per yard 
width perannum. Mr. Morley points out that tar-grouted 
macadam is better consolidated than water-bound maca- 
dam, and keeps so for a longer period ; but the surface 
is not so even, as the traffic keeps the material constantly 
on the move in very hot weather. Mr. Wood considers 
that tar is an unsuitable material as a binder, but has 
obtained very good results from the use of a natural 
pitumen. None of these engineers seem to have been 
concerned to consider the significance of his own experience 
in relation to roads in general, in different countries. 

Efjects of the weather.—Mr. Duhm points out that in 
mountainous districts Nature has made a distinction 
between roads which are hard and dry and those which 
are wet and soft, so aiding classification for the purpose of 
regulations for wheels and loads. Mr. Franze has found 
that on the whole Swedish stones resist weather better 
than most German stones. He has found that softness 
due to an excess of bitumen in asphalt pavements may not 
show itself until after the lapse of several years. On roads 
fully exposed to sun and wind melted asphalt may be 
preferred to compressed asphalt, which has a tendency 
to become brittle under these conditions. He recom- 
mends that soft wood block pavements in similar situa- 
tions should be watered frequently, as the working loose 
of the blocks under the influence of the sun and wind lets in 
rain-water and leads to premature decay. In very sunny 
places a bituminous coating is recommended. In the case 
of hard wood blocks such a coating is to be preferred to 
watering, the effect of which does not last long. 

Referring to the very dry year 1911 and the following 
very wet year, Mr. Pietzsch concludes that ordinary 
macadam roads are only able to resist “ average weather 
conditions with their regular changes.’ Under extra- 
ordinary conditions the wear of such roads is very rapid, 
even with light traffic. Mr. Pietzsch does not define the 
meaning of the word ‘ average ” in this connection. He 
does not state, for instance, whether he would take the 
average of a whole month or that of a particular week or 
day. The general tenour of his observations is quite clear, 
but it would be difficult to apply it to a country with a 
climate such as that of the Midlands of England, for 
instance. He finds that surface-tarred roads and tarred 
macadam roads are better able to withstand extraordinary 
weather conditions, but that surface tarring is no pro- 
tection against severe winter weather. The British 
Committee concluded that extreme heat injures hardwood 
block paving, and some asphalt and bitumen-bound 
surfaces. “‘ In the latter case the difficulty can be avoided 
by the careful selection and preparation of the material.” 
Frost and snow, though very detrimental to ordinary 
water-bound macadam and generally to such roads when 
surface-tarred, are not appreciably damaging to properly 
constructed tar or bituminous-bound macadams. On 
surface-tarred roads the damage due to variations in 
temperature is minimised in proportion to the effect 
of the water-proofing. No suggestion is offered as to 
how these extremes of variation in temperature can be 
reduced. A marked ridginess or waviness of the surface 
of asphalt pavements in heavily trafficked streets occurs 
in hot weather, and is due either to a lack of adhesion of 
the rock asphalt to the smooth concrete base, or to the 
unsuitable fluxing of bituminous rock asphalt with softer 
bitumen. It is believed that at temperatures of between 
120 to 130 deg. Fah., which were reached in 1910 and 1911, 
the melting point of the bitumen was approached. It was 
pointed out that in the hot summer of 1911 a slight move- 
ment was perceptible in most tarred macadam surfaces, 
and that asphalt macadam became very soft, and traction 
on it was very heavy. Considering that the paper was 
written for an International Congress, it might usefully 
have been pointed out that on an ordinary hot and calm 
day in summer the average tractive effort is very greatly 
increased on asphalt streets. On such days vehicles 
standing in streets where there is hardly any current of 
air gradually sink into the asphalt. Horses often have 
great difficulty in starting delivery vans and similar 
vehicles which have been standing by the kerb. 

A careful study of these reports suggests that an excellent 
opportunity has been missed. If the reports received from 
abroad had been supplemented by a report by engineers 
from representative areas in the British Isles the ‘‘ ques- 
tion’ would have been more adequately dealt with. 
Each member of the British Committee is a worthy 
representative of his own area, or of his special subject, 
but it would have been better to obtain the services of 
surveyors from other parts of the three kingdoms instead 
of confining the representation of areas to three south- 
eastern counties, one Scottish county, anda West Midland 
town. 








THE KELVIN WINDOW. 


THE Kelvin window in Westminster Abbey, which has 
been purchased by the members of British—including 
the Dominions—and United States Engineering Societies, 
is now complete, and the ceremony of dedication is to 
take place at three o’clock on Tuesday, July 15th, 
when members of the American and other societies, 
it is hoped, will be present. The window adds one more 
to the group erected to the memory of great engineers. 
The design for the window has been prepared by Mr. J. N. 
Comper, who was also entrusted with the manufacture of 
the glass. The sum subscribed amounted to over £1600. 
The design shows :—At the head a cinquefoil containing 
the arms of Henry V., and his badges of the Swan and 
Antelope, as represented on his Chantry in the Abbey. 
In the lights two large figures under canopies, both 
lights being framed with borders, having niches holding 
sixteen statuettes and thirteen shields relating to them. 
In the left-hand light is the figure of King Henry V. in 
armour (d. 1422); in the right-hand light is that of Abbot 
William Colchester vested as in the effigy on his tomb in 
the Abbey (d. 1421). Within the canopy above the King is 
a picture of his Coronation, and above the Abbot a repre- 
sentation of the contemporary story of King Henry V. 
visiting the Westminster Recluse on the night after his 
father’s death. (N.B.—Immediately after his accession 
to the throne the King energetically recommenced the 
work of building the nave.) At the top of the canopy is 
a representation of the Annunciation, which is the dedica- 
tion of the Chantry Chapel ;, and the upper statuettes 
in the border represent St. George and St. Denys, who also 





appear in the Chantry, and St. Crispin and St. Crispinian, 
on whose feast Agincourt was won. On either side of the 
King are the Dukes of Gloucester, Exeter, and Bedford, 
and Sir Thomas Erpingham. The other statuettes 
represent Richard Whittington, Lord Mayor of London, 
who superintended the building of the church on the 
King’s behalf; the Recluse and six other monks, viz., 
Richard of Cirencester, historian ; William of Sudbury, 
also a writer; John Lakyngheth, Treasurer, responsible 
for much of the Abbey building; Thomas Merkes, who 
became Bishop of Carlisle; Peter Combe, Sacrist, and 
Richard Harweden, Abbot, both connected with building 
the Nave. In front of the pedestals of the two large 
figures are tablets held by angels, containing the words :— 
(1) IN Memory or Baron KELvin oF LARGs. 

(2) ENGINEER, NATURAL PHILOSOPHER. B. 1824. D. 1907. 
And beneath these, again, are the arms of Lord Kelvin 
and of Glasgow University. 

The form of the dedication ceremony is under the con- 
sideration of the Abbey authorities, but it is understood 
that it will comprise a special service with music. Mr. 
R. Elliott-Cooper, President of the Institution of Civil 
Engineers, will, on behalf of the donors, make the formal 
presentation. 

We are desired to say that facilities will be given to any 
members of the American engineering societies and the 
Canadian Society of Civil Engineers, who may happen to 
be in London at the time, to attend the dedication, whether 
they subscribed to the cost of the window or not, and they 
are requested to write to the Secretary of the Institution of 
Civil Engineers for tickets. 








THE NATIONAL PHYSICAL LABORATORY. 


ON his visit to Teddington last week to open the new 
building recently erected at the National Physical Labora- 
tory, Mr. Balfour showed a close appreciation of the aims 
and of the work of this great national institution. Lord 
Rayleigh, speaking as chairman of the Executive Com- 
mittee, expressed some regret that the Laboratory had 
not been able to devote more attention to pure research. 
This, he explained, was clearly in the minds of the Com- 
mittee, on whose report the Laboratory was founded, 
of which Lord Rayleigh himself was chairman, as one of 
the functions which the Laboratory was needed to fulfil. 
The researches carried out, however, showed the highest 
appreciation of the importance of the most accurate 
measurement. Lord Rayleigh instanced, as coming 
specially within his own knowledge, the admirable work 
done by Mr. F. E. Smith in the determination of the elec- 
trical units, and in the development of science it was 
through increased accuracy of measurement that some of 
the most striking discoveries were made. Mr. Balfour 
emphasised the value of this side of the work, pointing out 
that to the manufacturer and the technician, who could 
look ahead beyond the needs of the moment, such research 
was by far the most important of the duties of the Labora- 
tory, if this country were to be able in the future to 
maintain its place among the other nations of the world. 
In his subsequent inspection of the Laboratory Mr. 
Balfour visited almost every department and evinced 
the keenest interest in the information furnished as to the 
investigations in progress. 

The new building, the opening of which was the occasion 
of Mr. Balfour’s visit, forms the completion of a scheme 
initiated in 1908 to provide a laboratory for metallurgy, 
to furnish accommodation for the test work which it was 
proposed to transfer from Kew Observatory, and to include 
a building for administration purposes, rendered impera- 
tively necessary by the ever-increasing size of the Labora- 
tory and of its operations. The total cost was estimated 
at £30,000, or with equipment upwards of £35,000. To- 
wards this total the Treasury promised to contribute 
£15,000, provided the remainder were forthcoming from 
other sources. In 1909 £10,000 was given by the late Sir 
Julius Wernher for the Metallurgy building—already now 
for some time in use—while Lady Wernher has recently 
defrayed some additional cost incurred in connection with 
this building. The Commissioners for the 1851 Exhibition 
also recognised the national importance of the work 
by contributing the remaining £5000 needed for the build- 
ings, leaving other donations available for equipment. 
The total of these is now over £4000, but it is clear that a 
much larger sum will be needed adequately to provide for 
all the equipment, even if limited to what is most essential. 

The new building, of which Mr. W. D. Carée is the 
architect, was commenced early last year. It comprises 
a central block for administration purposes, including, 
in addition to the directors’ room and the secretarial and 
accounts offices, the ‘‘ White” library, a lecture-room, 
and a reception room for visitors. The funds for the 
furnishing of the library were given by the Drapers’ 
Company in memory of the late Sir William White, ever 
an enthusiastic helper in the Laboratory’s work. The 
north wing of the building is designed especially for dealing 
with the receipt and despatch of instruments for test, 
with a workshop where these are marked with the Labora- 
tory monogram, and store-rooms. 

The south wing has been provided to accommodate the 
optical work transferred from Kew, as well as that pre- 
viously carried on in Bushey House, thus leaving other 
space available for the remainder of the “ Kew ” testing 
work, which will in future all be carried out in Teddington, 
Kew becoming the central observatory of the Meteoro- 
logical Office. On the ground floor in the Optics section are 
rooms for the testing of sextants, clinometers, and theodo- 
lites, for optical benches employed in photometric measure- 
ments and spectacle lens testing, and for microscope 
testing. The optical bench room gives space also for 
the testing of the largest process lenses, as employed in the 
reproduction of maps and plans. The first floor is devoted 
to the testing of telescopes and binoculars, and commands a 
view over the grounds and the park, where test objects 
and scales are placed. It contains, also, the office for the 
Division. On the second floor are rooms for photo- 
graphic work and for the testing of photographic lenses 
and shutters, for spectroscopic work, for tests made with 
the refractometer and spectrophotometer, and for other 
general optical work. On the roof is an observatory, 
where astronomical telescopes can be tested; from the 
roof an extensive view can be obtained which will be 
of value for certain tests. 





It is evident, as already mentioned, that the satisfactory 
equipment of this large, but much needed, new block of 
buildings must appreciably exceed in cost the moderate 
sum of £5000 allowed in the original estimate. It is 
earnestly to be hoped that the valuable work the Labora- 
tory is now doing will rot be seriously hampered by lack 
of funds for this purpose. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


AEROPLANES AND THE FACTOR OF SAFETY. 


Sir,—In its report for 1912-1913, recently issued as a Par- 
liamentary Paper (Cd. 6858), the Government Advisory Com- 
mittee for Aeronautics draws the attention of aeronautical con- 
structors to the necessity of adopting an ample factor of safety 
in aeroplane construction. There is, however, a tendency among 
aeronautical designers to use the term “ factor of safety” in a 
loose and vague manner, and it is unfortunate that the Commit- 
tee has not given to that term the precision which it has in any 
other branch of engineering. 

The term ‘‘ factor of safety ” of a structure has a precise and 
definite meaning only when it refers to the maximum abnormal 
stresses to which that structure may be subjected, and which 
can be foreseen. Thus a structure, having a factor of safety 6, 
will only give way when it is subjected to stresses six times as 
great as those obtaining under the most unfavourable conditions. 
In applying the term “ factor of safety ” to aeroplane construc- 
tion we should, therefore, be careful that it is used only with 
reference to the maximum abnormal stresses to which an aeroplane 
may be subjected. 

The practice among most, if not all, aeroplane constructors 
is to employ a factor of safety with reference te normal stresses 
only. In the case of a wing, for instance, the factor of safety 
is used with reference to the load per unit area, that is, only to 
the normal stresses to which the wing is subjected. Such a 
factor of safety is evidently illusory, as it does not apply to 
possible abnormal, although natural, stresses. 

Let us consider an aeroplane whose normal speed is 30 metres 
per second. In a fairly stiff wind the machine is tossed about 
and may at any moment be inclined at an angle of 20deg. Now, 
at that inclination the air pressure on the wings will be practically 
equal to the pressure which they would experience if they were 
moving normally. But the sudden variations in the speed of 
the wind may easily reach 10 metres per second. Therefore at 
an inclination of 20 deg. the wings of that aeroplane may be 
subjected to a pressure nearly equal to that exercised on a plane 
surface moving normally at 40 metres per second, #.e., a pressure 
of about 0.08 x 402 = 128 kilos. per square metre. Even this 
figure, however, cannot be regarded with absolute: certainty 
as the maximum abnormal stress, and allowance should be made 
for this possibility. Now, if we wish the wings to have a factor 
of safety of 4 they must be made strong enough to resist stresses 
of 128 x 4, é.e., of 512 kilos. per square metre. 

lf we had based our calculations on the normal stresses only, 
i.e., on the load of 15 to 25 kilos. per square-metre, it would be 
seen that with a factor of safety 4 the wings would only be able 
to resist stresses of 60 to 100 kilos. per square metre, which are 
much below the possible stresses of 128 kilos. per square metre. 
It is thus seen that in the case under consideration the factor of 
safety 4 is no factor of safety at all, since even by its use the 
aeroplane is not assured against the possible stresses of 128 kilos. 
per square metre. 

The necessity of using the term “ factor of safety ’’ with refer- 
ence to the maximum abnormal stresses is thus made evident, 
and it is to be hoped that the meaning which that term bears 
in other branches of engineering will equally be made to apply 
to aeronautics. L. Burn DESBLEDs, 

Lecturer in Aeronautical Engineering 
at the University of Sheffield and at the 
Polytechnic, London. 
London, June 30th. 








ELECTRICAL TRADES BENEVOLENT INSTITUTION, 


Srr,—On my return from Australasia I was much gratified 
to hear of Mr. G. Byng’s splendid offer, namely, to give £100 
to the funds of the Electrical Trades Benevolent Institution 
if £1000 could be raised in individual amounts of not less than 
£50 each before July 16th, 1913. I am, however, surprised to 
find that over two months have gone by and the donations are 
still short of the amount of £250 required to enable the Institu- 
tion to obtain the benefit of Mr. Byng’s offer. 

In view of the large number of wealthy persons connected 
with and benefiting by the electrical industry, this appears 
to me an extraordinary state of affairs. 

The main object of the Institution is to grant pensions to 
deserving and necessitous persons who have been on the staff 
of electrical firms. Such pensions, for obvious reasons, can only 
be paid out of the interest or dividends on invested funds; the 
present income from this source (about £125) is quite inadequate 
to meet any serious demand. The invested funds must therefore 
be increased without delay. 

The calls on the Institution for grants for temporary relief 
are increasing steadily, although the Committee has fortunately 
been able to keep the sum of the grants down to a low figure by 
their success in obtaining employment for most of those persons 
whom the Institution has assisted. It may interest you to 
know that no qualified person who has applied for assistance has 
failed to receive it. 

Justus Eck, 


London, June 30th. Chairman of the Committee. 








Tue Gustavk CANET LecTURE.—The second Gustave Canet 
Lecture was delivered before the Junior Institution of Engineers 
on Monday, June 30th, by Mr. Dugald Clerk. The title was 
“The Working Fluid of Internal Combustion Engines.” Owing 
to the necessity of reporting the meetings of the Institution of 
Naval Architects, the Road Congress, &c.,, we are unable to deal 
with the lecture this week, but hope to be able to do so in our 
next issue. 

German East Arrican Raitways.— According to the report 
of the East African Railway Company, the railway undergoing 
construction from Tabora to Kigoma (Lake Tanganyika) is 
likely to be completed by the end of the year. It appears that 
at present the line has reached the Malagarassi River, at a 
distance of 620 miles from the coast, where the bridge required 
is now practically finished. The river is only 44 yards wide, 
but considerable technical difficulties have been encountered 
owing to the rapidity of the current and the fact that the 
surrounding country is flooded to a considerable extent every 
year in the rainy season. It was consequently necessary 
to construct a bridge 175 yards in length, with embankments 
at each end. All that now remains to be constructed is the 
final section from the Malagarassi to Lake Tanganyika, a distance 
of a little over 100 miles, the preparatory works of which have 
been already completed. Conjointly with this extension, the 
first section of the railway, viz., from Dar-es-Salam to Morogoro 
is being entirely rebuilt. The route has in some instances been 
changed, and the reconstructed railway will be some four miles 
shorter than the original line. It is expected that this section 
will be ready next month. 
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EXPERIMENTS ON “SUCTION” OR INTER- 
ACTION BETWEEN PASSING VESSELS.* 


By Professor A. H. GIBSON, D.Sc., and J. HANNAY 
THOMPSON, M.Sc. 


1.—-THE experiments to be described in this paper have 
been carried out with a view of obtaining some information as 
to the magnitude and range of action of the forces involved in 
the case of “suction” or interaction between passing vessels. 
Up to the present time in such experiments as have been per- 
formed models of comparatively small size have been used, and 
while these have given extremely valuable results, some doubt 
has been expressed as to the extent to which their results are 
susceptible of extension to the case of vessels of large size. 

In the present series of experiments two screw propelled vessels 
were used. One of these, the steam yacht Princess Louise, is 
88. 5ft. in length, 13ft. beam, 5.66ft. mean draught, displacing 
approximately 96 tons. The second is a motor-driven launch, 
29.33ft. long, 6.75ft. beam, 1.37ft. mean draught, displacing 
approximately 2.6 tons. Each is driven by a single screw. 
The experiments were divided into two distinct sets. In the 
first the vessels were manceuvred until on sensibly parallel 
courses, heading for the same distant object, their lateral dis- 
tances apart and speed being varied in different experiments. 
The courses having been satisfactorily fixed, with the helm 
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of the motor boat amidships, this helm was lashed, the helm of 
the Princess Louise being afterwards manipulated so as to 
keep her on her original course. Two plane tables with alidades 
were mounted on the deck of the Princess Louise, distant 67ft.8in. 
centre to centre, and the relative position of the motor boat was 
fixed at intervals of fifteen seconds during each run by means 
of simultaneous sights taken from these. Both vessels were 
calibrated on the measured mile before the experiments, and 
speed revolution curves were obtained from which, by counting 
the revolutions, the speed of each vessel could be ascertained or 
regulated. These data enabled the relative positions and 
paths of the two vessels to be plotted with a close degree of 
accuracy, and the diagrams illustrating the paper have been 
obtained in this way. With a view of measuring the forces and 
moments involved a series of eight pressure-boxes were fixed 
to the hull of the motor boat at about 12in. below the water-line. 
These are circtlar, have a diameter of liin.. and a maximum 
thickness of Zin., and communicate with the sea through four jin. 
holes on a !in. circle. They are in pairs at similar positions on 
the port and starboard sides, and distant 4ft., lUft., i6ft., and 
22ft. from the bows. Each corresponding pair was attached 
by means of rubber tube connections to the branches of one of a 
series of inverted U tubes carried on deck, and by exhaustion 
of the air from)the top of the tubes a column of fluid from each 
pressure-box was brought on to a graduated scale, from which 
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wards substituted, the latter representing approximately to 
scale the rudder fitted to the average large steamship. The 
results of control experiments using each rudder in turn are given 
at a later stage of the paper. Owing to the risks involved in the 
collisions the speed of the vessels was restricted to a maximum 
of about 5.75 knots, which, in the case of the Princess Louise, 
corresponds to 18 knots in a vessel of the dimensions of the 
Olympic (882ft. long). The minimum speed was about 3.5 
knots. 
to carry out the experiments in shallow water of even approxi- 
mately constant depth, and, except in two experiments (Nos. 41 
and 42, Fig. 5), where the water was about 12ft. deep, the depth 
actually ranged from 20ft. to 30ft. 
twenty times the mean draught of the smaller vessel, these are 
essentially deep-water experiments, and, as is indicated both by 


° 


Fig. 2 


theory and experiment, the forces involved are in general less 
than would be experienced in shallow water. 
2.—-GENERAL THEORY OF INTERACTION. 

When a ship-shaped body is towed through still water both 
theory and experiment show that a general circulatory motion 
is set up in the surrounding fluid. Those particles ahead of the 
bows are first affected, being forced forwards and outwards into 
a fan-shaped region extending ahead from the bows, in which 
the pressure and elevation are greater than normal. From this 
region a general flow takes place, backwards and inwards to fill 
the space vacated by the stern. As the velocities of flow increase 
the pressure diminishes, to become a minimum abeam of the 
body, while as, due to convergence at the stern, the velocities 
diminish, the pressure again increases. The body thus carries 
along with it a region of depression abeam and fan-shaped regions 
of excess pressure and super-elevation respectively ahead of its 
bows and in the rear of its stern. The pressures and velocities 
of flow diminish rapidly as the distance from the vessel increases 
the pressures varying as the square of the corresponding veloci- 
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greater at its bows it experiences a tendency to sheer off from 
the leader—Fig. la. 

Creeping further ahead, its bows come within the influence 
of the inflowing currents while its stern is still being repelled 
and it consequently tends to sheer in—Fig. 1). This tendeney 
generally becomes a maximum when the bow of the follower jg , 
little abaft the beam of the leader, the exact relative position 

| depending on the relative sizes and distance apart of the ty» 
vessels. If the follower passes this point in safety the tendency 
to inward sheer gradually diminishes until, when a little abaft 
the beam of the leader, it disappears and is replaced by « strong 
tendency to bodily inward drift—Fig. le. A further advance 
reduces the inward force on the bows and increases that on the 
| stern, with a consequent tendency to outward sheer—Fiy. Iq- 
| which is increased when, as in Fig. le, its bows come within 
the influence of the outflowing currents from the bows of the 
| leader. Finally, as the follower draws ahead and becomes the 
| leader, both bow and stern come within the influence vo! these 
currents, and, those at the stern being greatest, the stern jg 
repelled more strongly than the bows, and the vessel tends to 
sheer inwards—Fig. ly. The influence of the currents produced 
by the follower will, of course, be felt by the leader, and will tend 
to produce erratic movement on its part. The relative jagni. 
tudes of the various forces, and the exact point at whici) they 
change sign, varies with the relative sizes of the vessels and with 
their distance apart, but their general nature as regards diree. 
tion and effect on both vessels with ships of the relative sizes 
and at the relative distances shown is indicated in the diacrams 
of Fig. 1. The arrows applied to the bow and stern of the vessels 
in these diagrams show the directions of the resultant forces at 
each point, and the curved arrows on each vessel indicate the 
direction of sheer under these forces. The curved dotted lines 
in the diagrams mark the boundaries between the regions of 
positive and negative pressure accompanying the leading vessel, 
If, instead of being parallel, the overtaking ve: is inclined to 
the leader in the position b—Fig. 1— the inflowing currents act 
more directly on its bows, and at a given distance their effect 
will be consequently increased. 

Modifying effect of bow and stern waves.—Any ship-shaped 
body in motion is accompanied by a train of waves diverging 
from the bow and stern, and often, in addition, from some one or 
more points amidships, as indicated in Fig. 2, in which the full 
lines represent the crests and the dotted lines the troughs of 
the waves. The exact type of wave formation and the relative 
positions of crests and hollows with any given ship depend on its 
speed, and the modifying effect on a second vessel of the dis- 
tribution of pressure set up by these, depends largely on the 
relative lengths and positions of the two vessels. Under 
the circumstances indicated in Fig. 2, however, the effect will 
be broadly as follows :—-If the follower be at a the height of 
water at a given point on its port side near the bows is greater 
than at the corresponding point on the starboard side, with a 
consequent resultant pressure to starboard. Near the stern, 
however, the resultant pressure at corresponding points is to 
port, and as a result of these forces the vessel will tend to 
swerve in towards the leader. The same holds true if the vessel 
be in the position b, while if in position e or d the reverse ix the 
case. With a longer vessel in the same position relative to the 
leader, these actions would be modified and might indeed be 
entirely reversed, while at different speeds with a different wave 
formation the effects would also be different. In any particular 
case, however, these waves tend to modify the effect of the cir- 
culatory currents, increasing this in some positions and reducing 
it in others. 

The difference due to this cause in the lateral ferces over 
corresponding vertical elements of the huil is, however, not nearly 
so great as would be produced by the same statical differences 
of level, since the pressure at a given depth below the crest of a 
wave is less than at the same depth below the trough. Ata given 
point in water through which a train of waves is progressing the 
pressure becomes more nearly constant and equal to the pressure 
at the same point in the water at rest, as the depth of the point 
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the differences of pressures at corresponding’ points were deter- 
mined. Each pair was calibrated at different speeds so as to 
give the zero reading with the boat travelling on a straight course 
and remote from any disturbing influence. 

Readings of the gauges were taken each fifteen seconds in a 
number of the experiments, and from these the turning moments 
and lateral forces acting on the hull of the boat have been com- 
puted. The second series of experiments was carried out with 
a view of measuring the helm angle required to maintain the 
course of the smaller, when in the vicinity of the larger vessel. 
In these experiments the relative positions of the two boats 
were obtained as before, the helm being adjusted as required 
to keep the head of the vessel on its original course. The 
helm angle was measured by means of a pointer fixed to the 
tiller, and working over a graduated sector, and was observed 
at intervals of 15 seconds. The rudder orginally fitted to the 
motor boat was proportionately about three times as large as is 
fitted to the average sea-going steamship. This was replaced | 
for the purpose of the experiments by a rudder of 144 square 
inches area, for which one of 75 square inches area was after- 
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Fig. 3—SUCTION BETWEEN PASSING VESSELS 


ties. They are greatest in a narrow channel where the area 
available for backward flow is restricted, while theory indicates 
that they are of necessity greater in shallow water in which 
flow takes place in layers approximately parallel to the surface, 
than in deep water where inflow and outflow may take place 
freely in vertical as well as in horizontal directions. When a 
vessel is propelled by its own screw the distribution of pressure 
is somewhat modified. The screw propeller, drawing a large 
volume of water from regions ahead and abreast of itself and 
throwing this astern, tends to increase the velocities of flow, 
to reduce pressures ahead, and to increase those astern of itself. 
When two ship-shaped bodies are moving in close proximity 
each affects the lines of flow and the distribution of pressure 





around the other. Those pressures between the hulls suffer 
the greatest modification, and it is this modification in the 
distribution of pressure over the two sides of each of the vessels 
which gives rise to interaction between the two. If one vessel 
is overtaking a second one on a parallel path the effect on the 
overtaking boat of the system of currents accompanying the 
leader is broadly as follows :—As the faster vessel draws up 


| astern it first comes within the influence of the outflowing 


currents astern of the leader, and as the strength of these is 
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increases. With a vessel of draught so great that the vertica 
orbital motion of the particles at the level of its keel is negligible, 
the resultant lateral force over any vertical element of the hull 
would indeed be unaffected by the presence of the wave. 

The deeper the water the greater is the vertical motion at a 
given depth accompanying a given wave formation, and the 
greater the resultant effect on a vessel of given draught. From 
this it appears that the wave effect is greatest in deep water, 
where the effect of interaction is otherwise least, and vice vera. 
That the result may be very appreciable with suitable relative 
lengths of ship and wave is evident when it is realised that ® 
mean effective elevation of lin. on the one side from bow to 
midships, and a mean elevation of the same amount on the 
other side from midships to stern of a vessel 360ft. long drawing 
20ft. of water, involves a sheering moment of the order of 1500 
foot-tons. 

3.—EXPERIMENTAL RESULTS. 

Diagrams 1 to 19—Figs. 3 and 4—#how graphically the 
results of typical experiments in which the helm of the motor 
boat was lashed amidships. In the experiments shown 1!" 
Diagrams 1 to 8 the speed of the Princess Louise was 5.1 knots: 
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+1 those of Diagrams 9 to 13 it was 3.61 knots; while in those of 
i rams 14 to 19 it varied from 3.6 to 5.8 knots. ‘The experi- 
eo ~~ shown on Diagram 1 shows the repulsion when the smaller 
nae is ahead of the larger, gradually onaneing into an attraction 
the latter boat draws abreast, and finally producing collision 
4 m « lateral distance of 3.4 lengths of the smaller boat. 
ix riments 2 to 7 show the same attraction occurring at 
different relative longitudinal positions of the vessels, with 
lateral distances ranging from 1.7 to 3.5 lengths of the smaller 
boat. Initial repulsion is well marked in No. 8, in which the 
steam yacht Princess Louise is the faster vessel. Attraction, 
however, becomes apparent at a distance of three lengths when 
the vessels are 7 abeam, and is followed by collision 
in one minute. in the experiments 9 to 13 the ‘speed of the 
Princess Louise was 3.61 knots. Experiment 9 is interesting 
as showing the vessels in relative positions in which, in spite of 
their close proximity, the resultant moment is approximately 
gero. /xperiment 10, in which the Princess Louise 1s somewhat 
faster than the motor boat, shows the repulsion when the smaller 
poat is slightly ahead, changing to attraction as the larger boat 
draws abreast, and terminating in collision from a distance of 
one and a-half lengths. The repulsion is also well marked in 
Experiment 11, in which the motor boat is at first slightly the 
‘ In Experiments 12 and 13 the initial lateral distance is 


ter. ‘ . 
Seen ively one and one-third and one and two-thirds lengths, 
but the initial relative longitudinal positions are different in the 
two cases. In each case collision was produced. In Experiments 


19—Fig. 4—the relative speeds were much greater than in 

ito preceding cases. In Nos. 14, 15, 16, and 17 the speed of 
the Princess Louise was 3.75 knots, while that of the motor boat 
In each case 





was respectively 3.9, 4.5, 5.1, and 5.4 knots. 
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have been calculated on the assumption that the pressure varied 
uniformly ‘between consecutive gauges. Owing probably to 
the clogging of one or more of the pressure openings by floating | 
material, some of the pressure observations gave obviously 
inconsistent results during the course of @ run, and only those 
experiments have been included in which these observations 
were consistent throughout. Experiments 20 to 24—Fig. 4— | 
are typical of these, and the relative positions of the vessels in 
these experiments are shown along with the magnitudes in 
foot-pound units of the corresponding moments (M) and lateral 
forces (F). Only during the latter portions of these runs were | 
the various forces of sufficient magnitude to admit of reasonably 
accurate measurement by the method adopted, and only where 
those forces are greater than 10 lb. and the moments greater 
than 20 foot-pounds have these been given in the diagrams. 
Experiments 20 and 21 were carried out at a mean speed of 
5 knots, and Experiments 22 to 24 at 3.61 knots. 

The forces and moments acting on the smaller vessel depend 
on its lateral and longitudinal positions relative to the larger, 
and on the speeds of the two vessels. Under given speed con- 
ditions the sheering moment appears to attain its maximum 
value when the bows of the smaller are a little abaft of the beam 
of the larger vessel, the position of maximum sheer apparently 
receding slightly as the lateral distance increases, while when 
the bows are in line the force and moment are approximately 
zero. A further advance of the smaller boat is accompanied 
by an outward force and moment, with consequent repulsion 
of this vessel. 

Both forces and moments diminish rapidly with an increase 
in lateral distance. For distances between one-half and three 
lengths the results show that the moment diminishes_very 
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| vessels as near as possible on parallel courses, heading for the 


same distant point. Typical results of experiments with the 
large rudder are shown in Diagrams 25 to 30—Fig. 4—and with 
the smaller rudder in Diagrams 31 to 37. In these diagrams 
the speed of each vessel, the helm angle for each position of 
the motor boat, and the direction (port or starboard) of the 
helm, has been indicated. 

An examination of the results shows that, as indicated by 
the gauge observations, the maximum sheer is experienced 
when the bow of the smaller is a little abaft the beam of the 
larger vessel. The angle diminishes rapidly as the lateral dis- 
tance between the vessels increases, and when these are moving 


| at the same speeds (5 knots), and are at a lateral distance equal 


to one length of the smaller vessel, has a maximum value of 


| approximately 6 deg. with the larger and 9 deg. with the smaller 


rudder. At a lateral distance of one-half length this increased 
to about 10 deg. with the larger and 14 deg. with the smaller 
rudder. 

It should be noted that in these trials all initial tendency to 
swerve was at once corrected by the helm, and was, in fact, 
anticipated as far as possible. Where such a sheer has once 
been initiated, and the vessels are travelling on convergent 
paths, a much greater helm angle is necessary to restore the 
attracted vessel to its original course. In experiments in which 
the helm was kept amidships until the two vessels were within 
one-half length of each other, the angle necessary to prevent 
collision with the larger rudder was approximately 17 deg. at 
5 knots and 23 deg. at 3.6 knots. It will thus be seen that twice 
the amount of helm angle is necessary to prevent collision if 
the boat has once commenced to sheer in. The experiments 
indicate that,-on the whole, the smaller vessel is under 
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the experiment was commenced with the smaller boat in approxi- 
mately the same relative position, viz., about two lengths 
laterally distant, and about a length astern of the leader, and in 
each case the smaller boat was attracted. In No. 14 the speed 
of the vessel was insufficient to allow of its catching up the 
Princess Louise before being drawn in, and it passed under the 
stern of the latter. In Nos, 15 and 16 collision took place, while 
in No, 17 the motor boat, although considerably deflected from 
its course, ran past the Princess Louise without collision. In 
Experiments 18 and 19 the speed of the motor boat was 3.9 
knots, and that of the Princess Louise was 5.9 knots. At the 
beginning of both experiments the smaller vessel was clear of 
the bows of the Princess Louise, and at a lateral distance of 
1.6 lengths in No. 18 and 2.0 lengths in No. 19. Under these 
circumstances it was drawn into collision in No. 18, while in 
No. 19 the Princess Louise ran ahead before the deflection of 
the course of the motor boat was sufficient to produce collision, 
the latter boat running under the stern of the Princess Louise. 

The authors would draw attention to the fact that collision, 
when produced by attraction from a comparatively large dis- 
tance, is of a much more direct, and consequently dangerous, 
nature than when the paths of the vessels are initially very 
close. In the former case the forces involved are operative 
for a sufficiently long time.to produce a comparatively large 
angular deflection of the attacking vessel, thé lateral component 
of whose own st ing speed b increasingly operative 
in increasing the velocity of approach. In the latter case 
the angular deflection is comparatively small, the velocity of 
approach is largely due to the bodily inward drift, and the 
vessels come together with a comparatively slight and innocuous 
broadside bump. 





4.—MAGNITUDE OF MomMENTS AND Forces INVOLVED. 


As previously indicated, the differences of the pressures 
obtaining at four corresponding equidistant points on the two 
sides of the smaller vessel were d for di t positions 





of this vessel, and the corresponding lateral forces and pressures 
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approximately as the square of the lateral distance. Theoreti- 
cal considerations indicate that forces and moments should 
increase with the square of the speed of:the vessels. Actually 
in the experiments the rate of increase was slightly less than this. 
Since the turning moment exerted by the rudder is proportional 
to the square of the speed, it follows, as was noted in the helm 
control experiments, that the vessel is somewhat more easily 
controlled against suction forces at high than at low speeds. 

Calculations show that the controlling moments of the rudder 
in use during these experiments—area Ift. square—are approxi- 
mately as follows (measurements in foot-pounds) :— 





Speed Helm Angles. 
(knots). 5deg. l0deg. lideg. 2deg. 25 deg. 
a Se eee 180 280 340 400 
Me se we ok ee ee ee 93 145 175 210 


From these figures it appears that the maximum moments 
measured in the experiments, viz., 240 foot-pounds at 5 knots 
and 160 foot-pounds at 3.6 knots, are such as would be con- 
trolled by helm angles of about 13 deg. and 16 deg., while when 
at a lateral distance equal to one length of the smaller boat, 
and in the position of maximum sheer, the helm angle for control 
would be approximately 8 deg. at 5 knots and 9 deg. at 3.6 knots. 
These Values are very sensibly confirmed by the results of the 
helm control experiments. 


5.—HeEtm Controt EXPERIMENTS. 


In the first helm control experiments a rudder having an area 
of 1 square foot was used on the motor boat. While con- 
siderably less than the rudder originally fitted to the boat, this 
has an area proportionately about 100 per cent. greater than is 
usual in high-s sea-going vessels. It was anticipated 
that the effect of this would be to diminish the helm angle 
necessary for control by about the same percentage as compared 
with a large vessel under similar conditions, and with a view 
of testing this point a smaller rudder of 75 square inches area 
was afterwards fitted, and was used in a further series of trials. 





In each run the helms were manipulated so as to keep both 
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better control at the ‘higher than at the lower speeds. 

Diagrams No. 34 and 25—Fig. 4—are interesting as showing 
the comparatively large helm angle required to prevent an 
outward sheer when the smaller is ahead of the larger vessel, 
whilst Nos. 26, 30, and 37 show the (smaller) angle required to 
prevent outward sheer when the larger has drawn well ahead 
of the smaller vessel. The effect of a variation in the relative 
speeds of the vessels is well marked in Experiments 33 and 34. 
In the former the smaller at 5 knots is passing the larger vessel 
at 3.6 knots, with the result that when a little abaft the beam of 
the latter vessel and at a distance of one length 2 deg. of helm 
is sufficient for control. In No. 34 the larger vessel at 5 knots 
is passing the smaller at 3.6 knots, and when in the same rela- 
tive position 10 deg. of helm is necessary for control. When 
both are moving at the same speed an angle of approximately 
7 deg. is necessary in this position. It follows that any attempt 
of the larger vessel to draw ahead of the smaller by increasing 
the speed greatly increases the risk of collision. A somewhat 
surprising feature of the results is the comparatively small 
difference between the control exerted by the two rudders when 
under the influence of interaction. In the open the difference 
in their effect, as shown by the difference in the two turning 
circles, was very apparent, and the difference in the two sets 
of conditions is probably largely due to the fact that when in 
the vicinity of the larger vessel the greater turning moment of 
the larger rudder is partly masked by the more rapid inward 
drift consequent on the greater lateral pressure on its surface. 

There is reason to anticipate that the tendency to sheer, as 
opposed to bodily drift, would be greater with an attracted 
vessel of greater relative dimensions than that used in the 
experiments. This vessel is in a field of force whose intensity 
varies from point to point, and which, consequently, gives 
rise to both a resultant force and a couple. The average magni- 
tude of the force per unit area of the side of the vessel depends 
solely on the mean intensity of the field extending from stem 
to stern, and is therefore largely independent of the length of 
the vessel. It follows that the resultant force is increased in 
the same ratio as the area of the vessel, and with similar vessels 
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in the ratio of the squares of corresponding linear dimensions. 
Since the weight of the vessel is increased in the ratio of the 
cubes of such dimensions, the resultant force per unit of mass of 
the vessel increases directly as the inverse of the linear dimen- 
sions, and, consequently, the smaller the attracted vessel the 
more rapid will be its inward drift. On the other hand, as the 
size of this vessel is increased the differences between the forces 
exerted at bow and stern become greater, and the resultant 
couple is increased in a greater proportion than the resultant 
force. As a consequence, the smaller the attracted boat the 
less relatively is its tendency to turn inwards about its own axis. 
With a very small boat collision when it does occur is mainly 
due to the inward drift ; the velocity of lateral approach is low, 
as it is only slightly affected by the steaming speed of this vessel, 
and the resultant impact is at a comparatively small angle. 
This conclusion receives some confirmation from the results of 
experiments on 20ft. models of equal size by Naval Constructor 
D. W. Taylor, of the United States Navy. In these experiments 
the models were attached to a carriage and were towed at the 
same speed. They were maintained in definite relative positions 
during a run, and the lateral forces required at bow and stern 
to prevent swerve were then measured by spring dynamometers. 
A comparison of these results with those of the authors’ shows 
that the proportional reduction in the resultant lateral force 
with the two smaller but equal vessels is much greater than 
the reduction in the sheering moment. 


6.—EFFECT OF AN INCREASED DRAUGHT OF THE ATTRACTED 
VESSEL. 


With a view of determining the effect of an increase in the 
draught of the attracted vessel an additional series of experiments 
has been carried out during the past few weeks. For these 
a deeper keel was fitted to the motor boat, increasing its mean 
draught from 1.37ft. to 2.87ft. without sensibly affecting its 
displacement. 

Diagrams 38 to 42—Fig. 5—show the results of typical 
experiments on the vessel with the helm amidships, Nos. 38 
to 40 being cerried out in deep water and 41 and 42 in water 
having a depth of about 12ft. A comparison of Nos. 38 and 39 
with Nos. 7 and 3—Fig. 3—which are very similar as regards 
speed and lateral distance, appears to indicate that the effect 
of the increased draught is slight, and that collision is produced 
within about the same time in each case. This is, however, to 
be qualified by the fact that in runs 38 and 39 the vessel was 
exposed to a breeze on the port bow equivalent, as was shown 
afterwards, to a helm of about 3 deg., so that, in effect, in these 
two experiments a constant helm of roughly this amount was 
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‘THE IRON, COAL, AND GENERAL TRADES 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Continued Quietude. 

THE first market of the new half-year to-day—Thurs- 
day—in Birmingham was a very quiet affair, hardly any new 
business being transacted, and until the labour disputes are over 
no alteration for the better can be looked for. It is unfortunate, 


therefore, that up to the time of writing a settlement seems | 
The closing of the tube works has | 
stopped the demand for gas strip and for other kinds of tube | 


about as far off as ever. 


strip ; the inquiry for best bar iron and for steel sections has been 


considerably lessened by the closing of the rolling stock works, | 


and with these classes of material in lessened output the require- 
ments for pig iron are naturally upon a smaller scale. The 


buying of pig iron is, indeed, at present only in small lots for | 


prompt use, and stocks are accumulating at the furnaces, whilst 
prices are gradually losing ground. 
being transacted for foundry sorts, the chief weakness being in 
forge descriptions. 
Board of Trade has intervened, a settlement of the strikes will te 
hastened. Mr. Askwith's first interview with employers and 
employed took place in Birmingham on Wednesday. 


Pig Iron Weaker. 
South Staffordshire common forge pig iron is quoted as 

low as 56s. to 57s., with part-mine 57s. to 58s. Northampton 
forge descriptions are generally quoted 56s. to 57s., and business 
is said to have been completed at as low as 55s., which leaves 
only a small margin of profit for producers. Derbyshire forge 
is still quoted 58s. to 59s. A comparatively small output is 
being made in North Staffordshire forge pig iron, which is quoted 
64s. to 65s., and not much business is experienced in best, 
though this is still quoted 72s. to 73s. 


that in consequence of the recent financial upheavals in Glasgow 
the centre for warrant transactions is to be moved from that city 
to London. Confirmation of the rumour is at present, however, 
lacking. 


Small Demand for Manufactured Iron. 


The marked bar houses have been the last to feel the | 


pinch of the industrial difficulties, but they have recently been 


i 
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who, however unwittingly, were paying their workpeople les 
real wages than they did ten of fifteen years ago, would speedily 
recognise the fact and right it, so that they might once more See 
restored in the Midlands that good feeling which used to exist 
between employers and employed. During the last decade, 4 
decade and a-half, the cost of living had gone up tremendously, He 
thought the figure generally accepted as correct was somet hing like 
arise of 15 per cent. during that period. He did not suppose any. 
one would suggest that during the same period wages generally 
had risen more than 7 per cent., and whatever the profit might 





A moderate trade is still | 


It is hoped locally that now that the | 


| unchanged. 


| amptonshire, 65s. 6d. to 66s.; 


Much interest is taken | 
in the Midlands in reports which have reached here to the effect | 
| to 


have been during the first part of the ten or fifteen years, few 
people would dispute the statement that profits had seldom 
been better than they were to-day. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday, 


Rather Better Feeling in Pig Iron. 

THE attendance on the Iron Exchange on Tuesday wag 
well up to the average, and taken on the whole there was rather 
more activity to note in pig iron. Prices, however, sti!! coy. 
tinue more or less nominal in character. Finished iron and 
steel showed little or no quotable change. In copper, tough 
ingot and best selected were lower, but manufactured remains 
Both English tin ingots and sheet lead reyistereq 
lower figures. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 64s. 6d.: Staf. 
fordshire, 64s. 6d. to 65s.; Derbyshire, 65s. to 65s. 6d.; North. 
Middlesbrough, open brands, 
64s. 9d. to 65s. 6d. Scotch: Gartsherrie, 77s. 6d. to 78s. 6d: 
Glengarnock, 75s. 6d.; Eglinton, 74s. to 74s. 6d.; Summerlee, 
75s. 6d., delivered Manchester. West Coast hematite, 77s. td, 
78s. 6d. f.o.t. Delivered Preston: Gartsherrie, 7és. 6d. 
to 77s. 6d.; Glengarnock, 74s. 6d.; Eglinton, 73s. to 73s. 6d.; 
Summerlee, 74s. 6d., delivered Manchester. Delivered Hey. 


| sham: Gartsherrie, 75s. 6d. to 76s. 6d.; Glengarnock, 73s. 6d.; 


Eglinton, 72s. to 72s. 6d.; Summerlee, 73s. 6d. Finished iron : 
Bars, £8 l5s.; hoops, £8 17s. 6d.; sheets, £9 7s. 6d. Steel: 
Bars, £8; Lancashire hoops, £8 1lds.; Staffordshire ditto, 
£8 10s. to £8 15s.; sheets, £9 to £9 5s.; boiler plates, £9 7s. 6d, 
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tending to keep the vessels apart. 


larger, and in this 
with the shallower ! 


keel. In Experiments 41 and 42, in which 


the depth of water was-only about one-half that in the other | 
experiments, the general opinion of the observers, confirmed by | 


the plotted results of the experiments, was that the attraction 
was somewhat greater than in the deeper water, although 
the difference was not very pronounced. 


Diagrams 42 to 46—Fig. 5—show the results of helm control | 
experiments, in which the same rudder, 1 square foot area, was | 
i A comparison of | 


used as in Experiments 25 to 30—Fig. 4. 


these two sets of experiments shows that the helm required to | 
prevent swerve is very appreciably greater with the deeper | 
keel—about twice as great, in fact, as with the shallow keel | 


under otherwise similar circumstances. At equal speeds 


(5 knots) at a lateral distance of half a length in the position | 


of maximtum sheer, a helm angle of about 17 deg. is necessary 
to prevent sheer as against 10 deg. with the shallow-keeled 
vessel, while where the helm is kept amidships until within this 
distance a helm of 35 deg. was sometimes insufficient to prevent 
collision. 


GENERAL CONCLUSIONS. 


In general the greater the difference between the speeds of | 


In Experiment 40—com- | 
pare No. 4, Fig. 3—the smaller vessel was under the lee of the | 
ease the attraction is notably greater than | 
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Fig. 5-SUCTION BETWEEN PASSING VESSELS 


seriously affected, since the railway carriage and wagon building 
firms are usually among their principal customers, and the shut- 
ting down of those establishments, of course, makes a considerable 
difference. !t is possible that one of the features of the quarterly 
meeting next week may be a reduction in marked bars from the 
present £10, basis, though it is difficult to see how this would 
improve matters. What is wanted is for the consuming indus- 
tries to become active again ; until that is secured any altera- 
| tion in the level of prices will make but little difference, and 
might, indeed, only further weaken the iron trade generally. 
| Business in merchant bars is also quiet, and although some firms 
still ask £8 5s., most of what little business is being done is 
| accepted at £8. The keen competition from continental works 
| for common bar orders continues, and nut and bolt iron is quoted 
| at £7 15s. North Staffordshire bars are quoted nominally 
£8 15s., with only a small business being put through. With 
regard to the sheet iron trade, the mills are not making anything 
like full time, and although singles are quoted £8 2s. 6d., doubles 
£8 10s., and trebles £8 17s. 6d., less than these figures are being 
| accepted. The foreign demand keeps up for galvanised corru- 
| gated sheets, but there is a great deal of competition both in this 
district and from outside districts, so that the current quotation 
| of £11 10s. to £11 12s. 6d. for galvanised corrugated sheets of 
| 24 w.g. f.o.b. Liverpool is scarcely realisable. Slit nail rods are 
| quoted nominally at £9 10s., whilst hoop iron is £8 lis. 


the vessels the smaller is the risk of collision, since such a differ- | 


ence reduces the time during which the mutual forces are opera- 
tive, such an effect being much more marked when the smaller 


vessel is the faster. If the larger vessel is the faster, particularly if | 


her speed be accelerated while passing the smaller, the attractive 


forces are increased to an extent which partially, and in some cases | 


entirely, counterbalances the effect of the reduction in the time 
during which the vessels are in dangerous proximity. It follows 
that any attempt of the larger vessel to draw ahead of the 
smaller by increasing her speed, while in close proximity, greatly 
increases the risk of collision. 

With vessels of the relative size used in these experiments, 
moving at speeds within 10 per cent. of each other, collision may 
be produced from a lateral distance as great as 3} lengths of 
the smailer vessel, except in so far as prevented by helm action. 
The greater the draught of the attracted vessel for a given dis- 
placement and length the greater the probability of ultimate 
collision. The smaller the attracted vessel within limits the 
smaller is the angle of impact under given conditions, while the 
greater the lateral distance from which collision is produced 
the more direct and dangerous is the resultant impact. 

On the whole, the results of the trials show that under certain 
circumstances interaction is a very real danger to navigation, 
even in deep and open waters. With ordinary vessels of the 
relative sizes adopted for the experiments, if the possibility of 
interaction is realised from the very first, and if all initial swerve 
is prevented by an early application of the helm, there would 
appear to be little danger even at lateral distances so small as 
one-half the length of the smaller vessel, but once such a swerve 
has been initiated a much greater helm angle is necessary to 
control the vessel, and, failing immediate control, collision occurs 
within comparatively few seconds. 








Steel. 

The steel works are not so active as recently, but they 
continue to make fairly good outputs. Bessemer sheet bars are 
quoted £5 10s. to £5 12°. 6d.; Siemens ditto, £5 15s.; and angles, 
£8 to £8 2s. 6d. 


| 
The Strikes. 
Among expressions of opinion by employers upon the 
| subject of the prevailing strikes, considerable attention has been 
| aroused by a speech made on Monday by Mr. Arthur Chamber- 
| lain, jun., when presiding at the annual meeting of Kynoch 
| Limited, of Witton. He said their company had lately given 
| the 23s. minimum in those works, which in their case, owing to 
| the shorter hours, was equal to 24s. 4d. a week. For man 
| years previous to that they had a minimum of 22s. a week, 
which equalled 23s. 3d. for the same reason. At the beginning 
| of the year they took out some figures to try to see how their 
| workers to-day compared with ten years ago, and they found 
that they paid their men 17 per cent. more and the women 
23 per cent. more than in 1903. Mr. Chamberlain went on to 
| say that so long as the present agitation was for @ more reason- 
able distribution of the profits of industry than was perhaps 
taking place to-day, the company was in sympathy with it, 
and was satisfied with the good feeling that existed between the 
workers and itself. It would continue to deal directly with 
| them or their leaders on all matters affecting their employment 
with the company. Should, however, the trade unions go beyond 
that and begin to want to settle how it was to run its business, 
and whether it was to employ non-unionists along with unionists, 
and other matters of that kind, then the company would have 
to reconsider its position and settle whether or not it would join 
| the Employers’ Federation, of which it was now invited to 
' become a member. He hoped, however, that those employers 
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to £9 12s. 6d.; plates for tank, girder and bridge work, £8 5s.; 
English billets, £6 12s. 6d. to £6 17s. 6d.; foreign ditto, £5 17s. tid. 
to £6; cold drawn steel, £10. Copper: Sheets, strips, &c., 
£80 per ton ; small lots, 103d. per lb.; rods, £78; tough ingot, 
£71 10s.; best selected, £72 to £72 5s. per ton. Copper tubes, 
103d.; solid drawn brass tubes, 84d.; condenser tubes, 94d.; 
brazed brass tubes, 94d. ; rolled brass, 74d.; brass turning rods, 
74id.; brass wire, 7?d.; yellow metal, 7}d. per lb. Sheet lead, 
£24 10s. per ton. English tin ingots, £200 per ton. 


The Lancashire Coal Trade. 

There was a very small attendance on the Coal Ex- 
change, and the market was featureless. The recent advance 
of ls. per ton in house coal was adhered to, but business was 
exceedingly small. Slack and shipping coal easier. Quota- 
tions :-—Best Lancashire house coal, l6s. 10d. to 18s.; good 
medium, lis. 4d. to 16s. 4d.; domestic fuel, 12s. 7d. to 14s. 7d.; 
screened steam coal, 11s. 6d. to 13s.; slacks, 9s. to Ils. per ton 
at the pit. 

Barrow-1n-Furness, Thursday. 


Hematites. 

There is no change to note in the condition of the 
hematite pig iron trade. Industrially there is marked activity, 
and a big output of metal is being maintained. The whole of 
this iron is going into prompt use, the immediate district account- 
ing for a big tonnage. On general account the consumption 
shows no falling off. New business, however, is slow in coming 
to hand, and users are showing no disposition to order large 
deliveries. Prices are much easier, and makers are quoting 
77s. to 78s. per ton net f.o.b. for parcels of mixed numbers of 
Bessemer iron. For special sorts of iron the demand is steady, 
and rates run a few shillings higher than ordinary qualities. 
In the warrant market there is nothing of moment being done, 
and the current rate is 73s. per ton net cash. There is no 
immediate prospect of a cutting-down in the make of iron for 
orders are still well held. 

‘ 
Iron Ore. 

The iron ore trade is well employed throughout the 
entire district. On local account the demand is maintained, 
and from outside the district good deliveries are required and 
regular supplies are being sent out of Cumberland to Scotch 
smelters. From the Furness district shipments are being made 
to Scotland and also Dee ports. Prices are rather easier with 
good average sorts quoted at 17s. with the best ores at 2s. per 
ton net at mines. Spanish ores are in steady request, and 
18s. 6d. per ton delivered is the current rate. There were 10 
arrivals of this class of ore in Barrow last week. 


Steel. 

There is activity to note in the steel trade both at 

Barrow and at Workington. Rails are being turned out from 
both places in big tonnages. Some of these are for home user, 
and deliveries are being made from Barrow to Dublin, but for 
the most part the contracts are on overseas account, and a large 

| tonnage is stored at the Anchor Line basin in the Ramsden 
Dock awaiting shipment. Some of these are being dispatched 
vid the Mersey. The demand for rails is steady, and heavy 
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sections are at £6 12s. 6d. to £6 15s. per ton, and light rails are 
at last week’s easier rate of £7 10s. to £7 12s. 6d. per ton. For 
heavy tram sections there is only a quiet demand, and the 
current rate is £7 5s. per ton. The demand for steel shipbuilding 
material is well maintained both on local and general home 
account. The Barrow output is a heavy one. Ship plates are 
at £8 10s. per ton and boiler plates run from £9 5s. to £9 10s, 
yer ton. There is quietness in the demand for tin bars, which 
are down to £5 10s., and billets are at £5 15s. per ton. Hoops 
represent & fair business at £8 15s. per ton and angles are at 
£7 15s. per ton. 


Shipbuilding and Engineering. 

These trades are as busy as they can be. The fitting 
out of the Javary, the Brazilian monitor, is being pushed on. 
Two other similar craft will shortly be launched. The sub- 
marine departments are ful! of work, and progress is being made 
in the heavy oil engine shops, where some Admiralty work is in 
hand. 


Fuel. 

For coal there is a’) ..« demand with steam sorts at 
lis. 6d. to 18s. per ton delivered. East Coast coke is quoted 
at from 24s. to 26s. per ton, and Lancashire coke runs about 
22s. id. per ton to 24s. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


Railway Rates and Wagons. 

In the large iron and steel manufacturing circles here 
the feeling of hostility towards the new railway rates which 
came into operation on Tuesday appears to have in no degree 
lessened. It is not a question in this district of fractional 
differences—as may be the case in some parts of the country. 
Manufacturers will be mulcted in many thousands sterling 
annually in increased freightage. In several instances the higher 
rates will mean as much as very considerably over £2000 a year 
per firm, and it is. moreover, contended that the 4 per cent. 
increase is cumulative, inasmuch as it will be charged first upon 
pig iron, then upon billets, and finally upon the finished steel, 
making an increased rate of 12 per cent. upon the same thing in 
three different stages. This point is urged as showing how the 
cost of production is going to be increased. The leading manu- 
facturers declare their intention of deducting the 4 per cent. from 
their accounts with the railway companies, and the Chamber of 
Commerce is meeting shortly to consider the situation. Whilst 
on this subject there is another matter of interest to which my 
attention has just been drawn. Dead-buffered wagons will not 
be accepted for main line traffic after this year. There is a 
regulation covering this already in existence, but it has been 
permitted to lapse. A considerable number of such wagons 
have been in recent times converted into spring-buffered trucks, 
but at the year end all will have to be spring-buffered or else 
be used solely for internal traffic. , 


Labourers’ Wages Increased. 

A few weeks ago I mentioned that a huge mass meeting 
of labourers had been held, at which resolutions were passed 
demanding increased wages and different conditions. Since 
my previous letter a meeting has been held under the auspices 
of the National Union of Gasworkers and attended by over 
4000 men, at which it was announced that as the result of a 
conference between the representatives of that union and of the 
Sheffield Engineering Trades Employers’ Federation a settle- 
ment had been reached, the men to have improved conditions 
and the bulk of them an advance in wages. Under the terms 
of settlement engineers’ labourers now rated at 22s. per week of 
fifty-three hours will be advanced to 23s., semi-skilled labourers 
getting less than 25s. per week also receive an advance of Is. 
per week. Those outside such rates will be specially dealt with. 
The advances come into operation at once. At the same time 
the overtime question was gone into. Hitherto there has been 
no definite system in operation for labourers and semi-skilled 
men. Now it is decided that the same rate of overtime in opera- 
tion in the skilled trades should be employed for the labourers. 


Round the Works. 

Inquiries show that the various works are still very 
busy so far as the heavy iron and steel firms are concerned, and 
the stream of orders in the armament departments continues, 
though in some other sections the pressure is decidedly lessening. 
The armament firms are displaying great activity in the direc- 
tion indicated in this column a week ago, and the shell-making 
departments are well booked for the home and foreign Govern- 
ments. Bolt and rivet makers are exceptionally busy on 
Admiralty work, some of them hardly knowing which way to 
turn. Some good orders for the Colonies and foreign customers 
have been secured for steel springs, tires, and points and cross- 
ings. Files and saw plates are also doing well, the latter espe- 
cially with the States, and silver and electro-plate makers 
report an excellent output, particularly to the Colonies. In 
home contracts is included one for steel and iron castings which 
Messrs. Edgar Allen and Co. have secured from the London 
County Council in connection with a permanent way depot for 
the Tramway Department. Regarding railway wagons, 
builders have been up to the present kept busy dealing with 
orders placed previous to the last advance in prices, but practic- 
ally no new orders are now being placed. Prices are from £20 
to £22 per wagon higher than about three years ago owing to the 
increased cost of timber, iron, wheels, springs, &c., and also to 
the increased requirements under the latest specification of the 
Railway Clearing House. The Sheffield Corporation has 
accepted the tender of Messrs. W. and A. Forsdike, Limited, for 
the erection at Kelham Island power station of a building for 
a new rotary converting plant. Steel makers in some instances 
complain of a big falling off in orders. Engineers appear 
t» be very well employed at present, and one important firm at 
loast is doing fairly well in the way of new business. 


Raw Materials. 
West Coast hematite iron is just now showing no sign 


of weakness, and while deliveries are perhaps a little easier, 


makers are not disposed to abate anything in the way of prices, 
which stand approximately at from Is. to Is. 6d. within the 
highest figure obtained for the various brands. East Coast 
hematite is somewhat easier, the quotation being from 2s. to 
2s. 6d. within the best prices. In neither market, however, is 
there any volume of buying. The Lincolnshire pig iron market 
here is in a terrible condition. There is absolutely no business 
being done at the reduced quotations of 62s. 6d. for No. 3 foundry, 
tls, 6d. for No. 4 forge, and 63s. 6d. for basic. It is inconceiv- 
able to the makers and merchants that prices under the present 
cireumstances can fall any lower, yet consumers persist in 
holding off the market in the belief that lower prices still will be 
seen soon. Contracts are running out and are not being re 
newed, and when pressed for new business users reply that they 
will wait a little longer, and that meantime they have sufficient 
stocks to be going on with. Makers have been under the 
impression that no stocks were in existence anywhere, but thev 
now begin to suspect that consumers have more in hand than 
they had cared to admit. For Lincolnshire makers the situation 
is getting rather serious. In the local Derbyshire market there 


has been a fair amount of buying during the past week, but at 
such prices that makers declare they cannot long continue to 
supply at that figure, and if the demand keeps up it is quite 
possible that higher prices may be seen before long. There is 





a fair market for scrap, good qualities obtaining 62s. 6d., but 
Swedish scrap is stated to be not in much demand. 


Bar Iron. 

The South Yorkshire Bar Iron Association met at 
Leeds on Monday. It was reported that, whilst things were no 
worse than they were a month ago, specifications were still very 
slow in coming forward. It was not easy to forecast the next 
month or so, but in some directions an improvement might 
reasonably be looked for. It was decided to make no change 
in the price basis, which therefore remains at £9 per ton. 


Billets. 

Billet makers generally find the market in such a con- 
dition that it is difficult for them to know what to do. ‘There is 
comparatively very little being done, though much of this is 
attributable to the half-yearly stocktaking which is proceeding at 
many works. Consumers are only taking small lots, refusing at the 
moment to do anything in the way of forward contracts. Makers 
are looking for a reduction in hematite, which would 
certainly do a great deal to bring forward new business. Speak- 
ing with an official of one of the principal firms, however, I learnt 
that so far as his firm was concerned, while the rush of orders 
has slackened, their particular works are getting sufficient orders 
to keep them going full time. They have certainly experienced 
a falling off in new business, but they have so much work on 
their books for forward delivery that the slackness will not be 
really felt for some time to come. Bessemer acid billets remain 
at about £8 5s., though in some cases less than that might pro- 
bably be taken, and Siemens at £8 10s. to £8 15s., with £9 10s. 
for the higher qualities. In dead soft billets there is a very 
marked falling away, attributed to the labour disturbances in 
the Midlands, half-yearly stocktaking, and also, probably, 
foreign competition. The quotation is about £6, though 10s. 
less is not being refused in some cases, I understand; but 
Belgian billets are being sold delivered here at 85s. They are 
said to answer the purpose for some things, but are very rough 
and want a lot of finishing. There is a tendency for Swedish 
billets to move upward, but as business generally trends in 
the opposite direction, any rise in price may be prevented. The 
same remark applies to Swedish bars and ingots. 


Fuels. 

There is no decided change in the steam coal market 
as compared with a week ago, but it is very evident that unless 
the demand for shipment shows a marked improvement in the 
immediate future there will be a decidedly weaker tone. So far 
as can be seen the market is showing a very unsettled condition. 
Buyers are holding off as much as possible, and the general 
impression amongst them is that present prices will not be main- 
tained. Everything, however, depends upon the actual tonnage 
required for shipment. The demand for industrial consumption 
in the heavy trade keeps on a large scale, but in the lighter trades 
there is a decided falling off. At some pits stocks are in evidence, 
and although, generally speaking, collieries are not forcing 
sales, in some instances lower prices are accepted for special lots 
from stock. Many buyers who usually arrange contracts for 
their requirements for six or twelve months are under present 
conditions only doing so for three months, whilst others are 
buying on the open market. The smaller classes of steam fuels 
are not nearly in such strong demand, and prices are on the easier 
side. Current quotations are, per ton at the pits, as follow :— 
Best South Yorkshire hards, 12s. 6d. to 12s.9d.; best Derbyshire, 
12s. to 12s. 3d.; second qualities, 11s. to lls. 9d.; steam cobbles, 
10s. 6d. to 1ls.; washed double nuts, lls to 12s.; seconds, 10s. 
to 10s. 6d. Coke prices keep fairly firm. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Iron Trade. 

A coop deal of speculation is rife as to the ultimate 
destiny of the warrant market. A momentous departure was 
proposed at a meeting of the Cleveland Ironmasters on Tuesday, 
when a suggestion was considered to form a company for the 
distribution of the pig iron made in the Cleveland district. The 
suggestion, it is stated, was made by Bolckow, Vaughan 
and Co., Limited, and arises out of the situation created by 
the recent failure of a pig iron distributing firm. The 
formation of such a company as suggested would render the 
continuance of the public warrant stores superfluous. The 
meeting adjourned with the understanding that another meeting 
to discuss the matter would be called at an early date. It is 
understood that the proposal is to form a limited liability com- 
pany in which all the firms concerned shall be shareholders. 
To this company the whole of the iron produced will be sold by 
the ironmasters, and the company, in its turn, will sell to mer- 
chants and consumers. 


Pig Iron Market. 

Indications now point to the market settling down to 
steadier conditions. The pressure to sell in the warrant market 
is about at an end, and it is no longer in the interests of the ring 
to depress prices. The position is gradually improving, but it 
is still far from satisfactory. Makers of pig iron still complain 
that they cannot produce iron at the rates quoted by merchants, 
which are recognised as the general market quotations. Conse- 
quently they adopt the hold-off policy, and as they are well 
booked with contracts the probability is that they will stand 
aloof until prices advance or cost of production is reduced. 
No. 3 G.M.B. Cleveland pig iron is 56s. 6d. f.o.b., and even that 
price might be shaded. No. 1 is 58s. 3d.; No. 4 foundry, 56s.; 
No. 4 forge, 55s. 6d.; and mottled and white iron each 55s., 
all for early delivery. 


Hematite Pig Iron. 

In the East Coast hematite pig iron trade prices con- 
tinue to fall in sympathy with the decline in Cleveland pig iron, 
notwithstanding the fact that supply is reported none too 
plentiful. The price is down a further shilling. Some sellers 
endeavour to fix the price of mixed numbers at 75s. for both 
early and forward delivery, but no difficulty is experienced in 
obtaining supplies at 74s. from second hands. There has been 
a reduction of 7s. 3d. in the price of hematite during the past 
two months. The present margin of 18s. between hematite 
and Cleveland iron is still, however, regarded as excessive. 


Iron-making Materials. 

There has been very little business passing in foreign 
ore, but the price is held with some firmness at 20s. for best 
Bilbao Rubio of 50 per cent. quality ex ship Tees. A very large 
tonnage is being imported under current contracts. Coke is 
somewhat stronger owing to supply being curtailed by the 
putting out of ovens. Average blast furnace qualities are 
quoted at 20s. per ton delivered at works. 


Manufactured Iron and Steel. 

The manufactured iron and steel works are engaged 
for the most part to their fullest capacity, and as regards the 
steel trade there are orders in hand the execution of which will 
occupy along period. Evidence of the prosperity in the finished 
iron and steel trades is afforded in the return of shipments for 
the first half-year, the total being given as 388,265 tons, against 
284,738 tons for the same period in 1912. This shows a hand- 
some increase of 103,530 tons, and the total is the highest for a 
number of years past. The total shipments for July reached 





72,666 tons—iron 21,455 tons and steel 51,211 tons. New busi- 
ness is coming forward, though not in most cases to any large 
extent. The principal quotations are :—Common iron bars, 
£8 15s.; best bars, £9 2s. 6d.; best best bars, £9 10s.; packing 
iron, £6 15s.; iron ship angles, £8 15s.; engineering angles, 
£8 15s.; iron ship plates, £7 15s. to £7 17s. 6d.; iron girder 
plates, £8 to £8 2s. 6d.; iron ship and girder rivets, £9 15s.; 
iron sheets, singles, £8 7s. 6d.; iron sheets, doubles, £8 12s. 6d.; 
steel bars, basic, £8 to £8 2s. 6d.; steel bars, Siemens, £8 10s. to 
£8 12s. 6d.; steel ship plates, £8 5s.; steel boiler plates, £9 5s.; 
steel ship angies, £7 17s. 6d. to £8; steel engineering angles, 
£7 17s. 6d. to £8 ; steel sheets, heavy singles, £8 15s. to £8 17s. 6d.; 
steel joists, £7 7s. 6d.; steel hoops, £8 2s. 6d.; steel strip, £8, 
all less 24 per cent. f.o.t. Heavy steel rails are £6 12s. 6d. to 
£6 15s.; and steel railway sleepers, £7 10s. to £7 12s. 6d. net 
f.o.b. Cast iron chairs are £4 15s.; cast iron pipes, 1}in. to 
2in., £6 2s. 6d. to £7; 3in. to 4in., £6 5s. to £6 7s. 6d.; 5in. to 
8in., £6 to £6 2s. 6d.; 10in. to 16in., £6 2s. 6d.; and cast iron 
columns, plain, £7 7s. 6d. to £7 12s. 6d., f.o.r. at makers’ works. 
Tron and steel galvanised corrugated sheets, 24 gauge, in 
bundles, at £11 to £11 5s. per ton f.o.b., less the usual 4 per cent. 


Shipbuilding and Engineering. 

The shipbuilding trades are briskly employed on the 
North-East Coast. The work booked is very extensive and the 
inquiries for new tonnage continue, notwithstanding the high 
price of materials, and it is announced this week that Hawthorn, 
Leslie and Co., the Tyneside engineers, have received a contract 
from the Admiralty for the propelling machinery of two light 
cruisers. The machinery will be made at the firm’s St. Peter's 
Works and will provide employment for some time. The 
Northumberland Shipbuilding Company and William Dobson 
and Co., of Low Walker, have received orders for the hulls of 
two new steamships for the East Asiatic Company. These hulls, 
which will be about 4300 tons gross, will be fitted with the 
reciprocating engines to be taken from two modern steamers 
owned by the same company, which in turn will be fitted 
with Diesel motors. The idea is not merely to draw a compari- 
son between steam and oil engines in the same vessels, but to 
install oil engines in vessels specially built for the Bangkok ser- 
vice, which require a draught of only 13ft. The marine 
engineering works in the North are actively employed, the con- 
tracts in hand guaranteeing a busy state of affairs for some months 
to come. Some of the principal establishments are working at 
their fullest capacity, and employers complain of great difficulty 
in obtaining a sufficient supply of skilled hands. 


New Electric Steel Works. 

The new electric steel works which are in course of 
erection on the south side of the river Tyne, immediately oppo- 
site the Elswick shipyard and ordnance department, by the 
Stobie Steel Company, of Sheffield, will be ready for operation 
in September. These are the first works to be erected in Great 
Britain solely for the electrical manufacture of tool and alloy 
steels and similar material. Fifteen-ton three-phase and five-ton 
two-phase furnaces are being laid down. The annual capacity 
of the plant will, at the outset, vary from 20,000 to 30,000 tons, 
according to the type and quality of the steel. 


Coal and Coke. 

The coal market is still on the quiet side: there is a 
fair inquiry, but buyers are not keen to operate and generally 
press for concessions. For early loading the collieries are well 
supplied with tonnage, but forward positions are still open. 
Merchants are busy on inquiries and orders from the St. Peters- 
burg merchants and several large parcels are now stated to have 
been definitely closed. The total for this district is stated to 
exceed 80,000 tons, but so far no confirmation is obtainable. 
Best qualities of Durham gas coals are quoted at I4s. 9d., and 
seconds at 13s. to 13s. 6d. Ordinary bunker coals are 13s. 3d., 
and best qualities 14s. Best foundry coke is quoted up to 25s; 
blast furnace, 20s.; and gas coke, 18s. 6d. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff. 

AN improvement in the steam coal trade and a steady- 
ing of prices was reported from South Wales ports during last 
week, some activity being due to heavy tonnage arrivals and 
increasing shipments, though with the advent of summer weather 
the holiday-taking of the miners lessened the outputs to some 
degree. In Monmouthshires a firmer tone and extended 
business was noted, drys also were in better demand. Latest : 
—tThere was an irregular tendency in the conditions of the coal 
market this morning, but some improvement in new business 
was apparent, and large coal values were well maintained. The 
outlook as regards the general demand for July and August is 
good. Admiralty orders are also anticipated. The following 
are the approximate prices :-——Steam coal: Best Admiralty, 
large, 19s. 6d. to 20s. 6d.; best seconds, 18s. 6d. to 19s.; seconds, 
17s. 6d. to 18s.; ordinaries, 16s. 9d. to 17s. 3d.; best drys, 18s. 
to 19s.; ordinary drys, 15s. to 16s.; best bunker smalls, 10s. 3d. 
to 10s. 9d.; best ordinaries, 9s. 6d. to 10s. ; cargo smalls, 7s. 6d. 
to 8s. 6d.; inferiors, 7s. to 7s. 6d.; washed smalls, 12s. to 12s. 6d.; 
best Monmoufhshire black vein, large, 17s. 3d. to 17s. 6d.; 
ordinary Western Valleys, 16s. 9d. to 17s.; best Eastern Valleys, 
16s. to 16s. 6d.; seconds, 15s. 6d. to 16s. Bituminous coal : 
Best households, 19s. to 20s.; good households, 17s. to 18s.; 
No. 3 Rhondda, large, 17s. to 18s.; smalls, 12s. to 12s. 6d.; 
No. 2 Rhondda, large, 13s. 3d. to 13s. 9d.; through, Ils. 9d. to 
12s. 3d.; No. 2.smalls, 8s. 6d. to 9s.; best washed nuts, 16s. to 
l6s. 6d.; seconds, 15s. to 15s. 6d.; best washed peas, 14s. 6d. 
to 15s.; seconds, 13s. 6d. to 14s. Patent fuel, 22s. to 22s. 6d. 
Coke : Special foundry, 31s. to 32s.; good foundry, 26s. to 30s.; 
furnace, 22s. to 24s. Pitwood,ex ship, 22s. 3d. to 22s. 6d. 


Newport (Mon.). 

Newport coal market opened to-day with a steadie- 
tone, and business appeared more active ; steady values held 
firm, smalls but little changed ; house coals, patent fuel and 
cokes rather slow, pitwood firm. The following are the approxi- 
mate prices :—Steam coal: Best Newport black vein, large, 
17s. to 17s. 3d.; Western Valleys, 16s. 6d. to 16s. 9d.; Eastern 
Valleys, 15s. 9d. to 16s. 3d.; other sorts, 15s. 3d. to 15s. 9d.; 
best smalls, 8s. 9d. to 9s.; seconds, 6s. 6d. to 8s. 6d. Bitu- 
minous coal: Best house, 18s. to 19s.; seconds, 16s. 6d. to 
17s. 6d. Patent fuel, 20s. to 20s. 6d. Pitwood, ex ship, 22s. 3d. 
to 22s. 6d 


Swansea. 

The anthracite market opened to-day without any 
change of importance. Tonnage arrivals were good and Swansea 
Valley large held firm for high figures, but red vein large was 
weak ; rubbly culm and duff continued firm. There was little 
alteration in the steam coal market, bunkers being still easy. 
The following are the approximate prices :—Anthracite coal : 
Best malting, large, 21s. to 23s. net; second malting, large, 
18s. 6d. to 20s. net ; big vein, large, 16s. to 17s. 6d., less 24 per 
cent.; red vein, large, 12s. to 13s., less 2} per cent.; machine 
made cobbles, 22s. to 23s. net; Paris nuts, 23s. to 24s. net ; 
French nuts, 23s. to 24s. net ; German nuts, 23s. to 24s. net ; 
beans, 16s. 6d. to 19s. net ; machine-made large peas, IJs. 6d. 
to 13s. 6d. net; rubbly culm, 7s. to 7s. 6d., less 23 per cent.; 
duff, 5s. 6d. to 6s. net. Steam coal: Best large, 19s. to 2ls., 
less 2} per cent.; seconds, 16s. to 17s., less 2} per cent.; bunkers, 
1ls. to 12s, less 24 per cent.; smalls, 8s. to 9s. 6d., less 2} per 
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cent. Bituminous coal: No. 3 Rhondda, large, 17s. to 18s. 6d., 
less 24 per cent.; through and through, 15s. to 16s., less 2} per 
cent.; small, 13s. to 14s., less 24 per cent. Patent fuel, 18s. 
to 20s., less 2} per cent. 


Iron and Steel Trades. : 

It has been noted as a proof of the active state of the 
iron and steel trade that last week the tonnage of railway and 
other material sent away from Dowlais was enormous. Day 
and night the work has been going on, all mills being fully 
occupied. Latest quotations :—Pig iron: Hematite mixed 
numbers, 73s. cash and 73s. 4d. month; Middlesbrough, 
55s. 13d. cash and 56s. month ; Scotch, 65s. cash and 65s. 4d. 
month ; Welsh hematite, 81s. 6d. to 82s. 6d. dd.; East Coast 
hematite, 8is. to 82s. c.i.f.; West Coast hematite, 81s. 6d. to 
82s. 6d. c.i.f. Steel bars: Siemens, £5 5s. per ton; Bessemer, 
£5 2s. 6d. per ton. Swansea Harbour Trust’s returns :—Received 
from works, 139,889 boxes; shipped during week, 129,422 
boxes ; stocks remaining at docks, 429,419 boxes. Iron ore: 
Rubio, 19s. 6d. to 20s. 


Tin-plate. 

The tin-plate depression still continues, and the outlook 
isnot very hopeful. Tin-plate and other quotations :—Finished 
black plates, £10 per ton ; galvanised sheets, 24 g., £11 per ton. 
Block tin, £190 cash and £190 15s. three months. Copper, 
£63 8s. 9d. cash and £63 13s. 9d. three months. Lead: English 
£19 12s. 6d. per ton; Spanish, £19 7s. 6d. per ton. Spelter, 
£20 15s. per ton. Silver, 26}ad. per oz. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Warrant Market. 

THERE has been a moderate business this week in the 
Glasgow pig iron warrant market. At times the market has 
been irregular, but not more so than has frequently been the 
ease when there has been less cause for disturbance. The 
recent extensive failure in the market and its consequences has 
continued the leading topic on ’Change, and the causes that led 
up to it have been discussed with much eagerness, and blame 
has probably been distributed with less than just impartiality. 
Gossip has credited some persons with a desire to have the pig 
iron business removed to London, as a certain means of avoiding 
such troubles as have of recent years afflicted the Glasgow 
market. But it is no great secret that much of the difficulties 
that the Glasgow iron market has had to contend with have 
arisen from London speculation and also foreign manipulation 
through London. Besides, London is not a great consuming 
centre such as Glasgow. The amount of English iron used 
on the Clyde is very large indeed, and the Middlesbrough 
makers find Glasgow one of its greatest centres of trade. The 
proposal mooted at Middlesbrough to abolish the public stores 
and place the iron in the hands of an association of makers 
would, it is thought, hardly be an improvement on the good 
services so long rendered by the store-keepers, and might very 
well result in an undesirable monopoly that might not in the end 
be of real advantage to the makers themselves. No doubt 
James Watson and Co. were very large distributors of pig iron, 
but it would be a mistake to suppose that they were the only 
influential Scotch merchants. There are not a few others of 
excellent reputation and large business connections both with 
home users and shippers who are quite competent to carry on 
the business and maintain the old reputation of the Glasgow pig 
iron market. Since last report business has been done in Cleve- 
land warrants from 54s. 84d. to 55s. 8d. cash, 55s. 14d. to 54s. 14d. 
and up to 56s. 23d. one month, and 55s. 84d. to 56s. 7d. for 
delivery in three months. 


The Hematite Trade. 

There is in the case of the Scotch hematite pig iron 
market a parallel in some sense to what seems to desired 
by the Cleveland ironmasters as regards the storing of the iron. 
Scotch hematite is all in the hands of the makers—none of it 
going into the warrant stores, and no doubt the practice has done 
very well; but there have been times when it would have been 
an advantage to have the iron dealt with by means of warrants, 
and these times are not unlikely to recur again. Recently, 
indeed, there has occasionally been some doubt as to what 
has been the actual value of Scotch hematite, some merchants 
quoting 79s. and others 8ls. for West of Scotland delivery, 
and if the iron had been saleable under warrant the price would 
have been patent to everybody. 


The Scotch Pig Iron Trade. 

There has been a steady market in Scotch ordinary 
and special brands. Ironmasters are reported to be making fair 
deliveries against contracts; but only a moderate amount of 
fresh purchasing has been taking place, as is quite usual at the 
present time of the year, when consumers are entering on the 
holiday season. Four furnaces that were out of blast have been 
relighted, and there are now 51 making hematite, 33 ordinary and 
special brands, and 5 basic iron, the total of 89 furnaces thus in 
operation in Scotland comparing with 85 at this time last year. 
Govan and Monkland are quoted f.a.s. at Glasgow, Nos. 1, 
70s. 6d.; Nos. 3, 69s.; Carnbroe, No. 1, 75s.; No.3, 71s.; Clyde, 
No. 1, 76s.; No. 3, 71s.; Gartsherrie, Summerlee, Calder, and 
Shotts, Nos. 1, 76s. 6d.; No. 3, 71s. 6d.; Langloan, No. 1, 
77s. 6d.; No. 3, 72s. 6d.; Coltness, No. 1, 98s.; No. 3, 80s.; 
Eglinton at Ardrossan or Troon, No. 1, 71s.; No. 3, 70s.; Glen- 
garnock, at Ardrossan, No. 1, 76s. 6d.; No. 3, 71s. 6d.; Dal- 
mellington, at Ayr, No. 1, 72s.; No. 3, 70s.; Carron, at Grange- 
mouth, No. 1, 77s.; No. 3, 72s. per ton. The shipping demand 
for Scotch pig iron has-been comparatively quiet. The half-year’s 
shipments amount to 127,102 tons, which is 11,713 tons less than 
in the first half of last year. 


Finished Iron and Steel. 

There is no improvement in the finished ron trade of 
the West of Scotland. Four of the Combine’s works are alto- 
gether standing idle, and not a few of the others have only part 
employment. Orders are generally scarce both for home and 
foreign work. The home official quotations are on the basis of 
£8 2s. 6d. per ton for crown bars, less the usual 5 per cent. dis- 
count for Clyde delivery. The steel trade has a fair amount of 
work in the shape of heavy shipbuilding material, and this will 
keep the works in tolerable employment for a considerable time. 
It is expected that with a settlement of the wages question in the 
shipyards some additions may be made to the amount of work 
available, if not now, at least in the course of the early autumn, 
when the trades holidays are over. Steel angles are quoted 
£8, ship plates £8 7s. 6d., bars £9, and boiler plates £9 2s. 6d., 
all subject to the usual discount. 

The Trade of the Clyde. 

The Clyde Navigation Trustees resolved at a meeting 
this week to apply to Parliament for powers to make a very 
large extension of the dock accommodation at Glasgow, which 
will practically double the present size of the docks. The 
treasurer reported that the past year’s income of the Trust 
reached £624,799, which was £42,244 above the former record in 
any one year. The revenue is five times as large as it was fifty 
years ago. 


The Coal Trade. 
_ Renewed strikes of dock labourers have greatly inter- 
ered with shipments of coal at the Scottish ports especially in 





the Firth of Forth, and in that district a number of pits have 
been rendered idle, while the loading and discharging of cargo 
at Leith, Granton, and elsewhere has been much interrupted. 
The supply of coals is therefore accumulating, and — are 
generally again 3d. to 6d. per ton lower. Sheriff Mackenzie, 
the neutral chairman under the claim of the Scotch miners for 
a further advance of wages, has granted the men an increase of 
6} per cent., which will make their pay 7s. 6d. per day, or 3d. 
additional per day, and the rise takes effect at once. Ib is 
thought that this advance may help to arrest the fall in coal 
prices. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

THERE is no particular change to record in the iron and 
steel trade, the demand being quiet. Official reductions have 
not taken place since prior reports, and the tone of the market 
has shown a little more firmness. Some fairly large sales in 
bars for the third quarter and even beyond were effected at 
prices varying between M.103 to M.105 p.t. On foreign account 
also a little more life has been stirring, sales being effected at 
M.98 to M.99 p.t., free Antwerp. Hoops are in very slow request, 
purchasers expecting quotations to go down ; much the same is 
the case in sheets. the reserve among buyers being more marked 
than before. Pipes continue neglected. On the 20th ult. the 
Pipe Convention was dissolved; sales henceforth are to be 
effected through the Gas Pipe Office for Sale, in Diisseldorf. 
The plate trade is much as before, comparatively few orders of 
any weight could be obtained ; also in sheets a languid business 
is done, prices tending to weakness. 


The Iron Market in Silesia. 

Rather unfavourable accounts are given ; the business 
in iron and steel continues to decline, bars and hoops being in 
specially slow request, with prices tending downwards. Plates 
have remained in fair demand, owing to the large number of 
government orders that could be secured for shipbuilding as well 
as boilermaking purposes. Quite recently, however, specifica- 
tions have dropped off, and there has scarcely been any new for- 
ward business done in the course of the past week. Sheets are 
dull and tending downwards, and the trade in girders is much 
lower than it usually is at this time of the year. The tone in 
pi 
being readily consumed. 
to prevail. The number of furnaces in blast last year is 
stated to have been thirty-one out of thirty-five existing ; 
output of pig iron was 1,048,356 t., as compared with 993,382 t. 
in 1911, the value of output being M.68,933,474 for last year. 


List Quotations. 

The following are the latest list prices per ton free at 
works :—Raw spathose iron ore, M.13.10; roasted ditto, M.19 ; 
Nassau red iron ore, M.14.50 p.t. net at mines; Spiegeleisen, 
10 to 12 per cent. grade, free Siegen, M.82; white forge pig, 
M.69 ; iron for steel making, M.73 to M.75; basic, free Luxem- 


burg, M.81.50 ; German Bessemer, M.84; Luxemburg foundry | 


ig, No. 1, M.77.50; No. 3, M74.50; German hematite, 
1.81.50; common basic bars, M.100 to M.104; basic hoops, 
M.135 to M.140, as compared with M.137.50 to M.142 previously ; 
heavy steel plates, M.120 to M.125, as compared with M.122 to 
M.127 previously ; boiler plates, M.130 to M.135, as compared 
with M.132 to M.137 last month; sheets, M.128 to M.133, as 
compared with M.130 to M.135 p.t. previously. 


Coal in Germany. 

There is much life stirring in engine fuel, prices being 
extremely stiff. In Silesia there was a rush on the market for 
coal immediately after the strike, especially for the Hungarian 
State Railways, and the tone all round is very strong ; coke also 
is in excellent demand for home consumption. During the past 
year fifty-eight pits have been worked in Silesia, employing 

20,638 men, who earned M.142,677,004 wages. Output last 
year was 41,543,442 t. coal, worth M.353,015,934 ; as compared 
with 1911, production in pit coal increased 13.4 per cent., or 
4,920,473 t. 


Austria-Hungary. 

The past week has been very quiet, both in raw iron 
and in the different branches of finished iron and steel. Weak- 
ness in prices continues. In coal also a comparatively limited 
business was transacted. 


Iron and Steel in Belgium. 

During the past week there has been no change so far 
as the industrial activity of the iron trade is concerned. There 
is not much done at present with regard to new business. Con- 
sumers only place orders to cover immediate requirements, 
and like to pay less than is officially quoted. The plate mills 
are rather irregularly engaged, and there has been only a very 
moderate inquiry for bars and girders last week, prices tending 
downwards. Concerning the coal market favourable accounts 
continue to be given, demand remaining animated for all classes 
of engine fuel, while the firmness previously reported in quota- 
tions was well maintained. House fuel has met with improving 
request recently. 





AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 18th. 

Caz builders are gathering in a host of small orders for cars 
for autumn delivery from 1000 car lots down to a score or two. 
The locomotive builders are also picking up quite a number of 
small orders, including 25 for the Southern. Rail orders are 
mostly for small lots, although the Great Northern took 18,000 
and the M.K. and T. 12,000. Other roads have inquiries out 
for rails that will aggregate 50,000 tons. Structural material 
orders figure up well, though there is no anxiety to close hastily. 
The pig iron market is weak, without the usual reasons for weak- 
ness. Even large consumers are buying small lots. Stocks are 
low, which ought to mean firmer prices, but it does not. For 
coaling stations at Panama 10,000 tons of structural material 
will go. One railroad programme in the West takes 50,000 tons. 
A South American rail order took 17,000 tons rails. The general 
market is a waiting one, and the sentiment as to a favourable 
outcome is strong. Concessions could easily be had on large 
lots of pig iron. Sheet mills are gaining in orders, while bar 
mills are obliged to make concessions where large orders are in 
the balance. The railroads are offering large quantities of scrap 
and prices are not so strong. The disposition is to await develop- 
ments where delay is possible, and this puts a false appearance 
of inactivity on the market. Compensating demand will soon 
develop. The movement in tin-plate continues heavy. All the 
conditions are favourable for a midsummer revival of iron and 
steel activity. 

New York, June 25th. 

Orders for about 5000 tons of steel plates are being placed 
this week for small vessel to be built in the Delaware shipyards, 
The prospective Panama Canal is stimulating shipbuilding 
enterprise, and the full capacity of our yards will be engaged for 
an indefinite time. Mills making structural material and steel- 
plate throughout the eastern section of the State are crowded 
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iron was pretty strong all through last week, production | 
In semi-finished steel an abatement | * : : : : : 
in demand was felt, while the ironfoundries report a brisk activity | schools, and gymnasium, fire station, Globe-yard improvement, 








with work and figuring is going on for an amount of new work 
which will maintain maximum activity at all of the yards, 
Mill capacity in general is maintained at its maximum, though 
quite a number of mills are nearing the end of their scheduled 
orders. Sales of pig iron have dropped to a low level, though 
two or three transactions are reported. The most active on the 
list are malleable and low-grade pipe for foundry purposes, 
Basic is quiet, and but few inquiries are in hand. Forge jg 
selling very slowly as bar orders are falling off. The furnace 
interests are quite willing to let stock accumulate in the belief 
that a heavy demand by midsummer is inevitable. The 
Grand Trunk Railway has ordered 25 locomotives at Phila. 
delphia, and the Nova Scotia Car Works has secured an order 
for 500 steel underframe box cars from the Inter-colonial, 
Orders can now be placed for delivery within six weeks or two 
months at many mills, but all mills have some business calling 
for delivery up to the end of the year. Tin-plate is steady, and 
business for the year is in excess of this time last year. Merchant 
steel for agricultural implements is moving to the factories in 
large quantities. Copper has fallen off in demand, and |oth 
electrolytic and casting grades are off } cent. An early reaction 
is looked for by the larger producers. Domestic consumption 
is heavy, but most of the larger buyers are inclined to let cén. 
ditions drift along until they can see their way more clearly, 
Prices of tin have tumbled for the time being to the lowest 
since March, 1912. Domestic interests are watching foreign 
markets. The amount of tin afloat is 1775 tons. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 
FRIDAY to MONDAY, JULY 41x ro 71a. 


Tue Junior INSTITUTION OF ENGINEERS.—Visit to the Ghent 
Exhibition. 


SATURDAY, JULY 5rn. 


Tue INstTiTUTION OF MUNICIPAL AND County ENGINEERS.— 
Meeting in West Midland District at the Town Hall, Leek, 
1l a.m.: Reception in the Town Hall by the Chairman of the 
Leek Urban District Council. Paper by Mr. W. E. Beacham 
on “ Leek and its Municipal Works,” which will be taken as read 
Discussion, 2.30 p.m.: Assemble at Town Hall prior to 
visiting the following works, viz.:—Public baths, butter and 
poultry markets, Nicholson Institute, public library, technical 


and Bell Vue-road, electricity works, gasworks, including 
coal-handling plant, and sewage disposal works. 


MONDAY ro SATURDAY, JULY 7ru ro 12ru. 
Royat Sanitary Instirvte.—Twenty-eighth Congress 
Exeter. For particulars see page 656. 
TUESDAY TO FRIDAY, JULY 8ru ro 


AND AGRICULTURAL SOCIETY OF 
Open at 8 a.m. each day. 


at 


livr,. 


HicHLAND Scorranp.— 


Paisley Show. 
WEDNESDAY TO SATURDAY, JULY 16rx ro 19ru. 


Tue Institution oF Municrpal. AND County ENGINEEFRs.— 
Fortieth annual general meeting and the third Town Planning 
Conference. To be held in the Town Hall, Great Yarmouth. 
Particulars from Mr. T. Cole, secretary, 92, Victoria-street, 8.W. 








CATALOGUES. 


J. anp W. Krexuam, Limited, Bolton.—The “ Kirkham ” 
patent snap drop oiler with air globule sight feed. The new 
principle embodied in this invention is that the amount of oil 
being fed on to the bearing can be clearly seen by air globules 
rising. These globules are equal in volume to the amount of oil 
displaced from the lubricator. The feed can be regulated by a 
screw adjustment. 

Henry Simon, Limited, Mount-street, Manchester.—‘* Modern 
Flour Mill Machinery.” This is the fourteenth edition of this 
publication, the contents of which include excellent illustrations 
and particulars of grain cleaning and flour milling machinery. 
The book is strongly bound, well indexed, and printed in good 
legible type. We would, however, suggest that the title and 
name of firm should be printed down the back. This is a great 
convenience to the user, who has many such pubiications to 
search through. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


CHARLES BARKER AND Sons ask us to state that as the lease 
of their Birchin-lane offices has expired they are moving to 
White Lion-court, Cornhill, London, E.C., as from the 7th July 
inst. The telephone number will be as before, Avenue 1242. 

Bascock AND Wriicox, Limited, Oriel House, Farringdon- 
street, E.C., inform us that, owing to the re-arrangement of the 
telephone exchange boundaries now being carried out by the 
postal authorities, their telephone number in future will be City 
647 (& lines). 

TxHE Council of the University of Sheffield at its last meeting 
appointed Mr. W. G. Fearnsides, M.A. (Cantab) to the Sorby 
Chair of Geology. Mr. Fearnsides is at present Fellow and 
Lecturer in Natural Sciences at Sidney Sussex College and 
Demonstrator in Petrology in the University of Cambridge. 








Conrract.—The City Commissioners of Regina, Saskatchewan, 
have just ordered from Bruce, Peebles and Co., Limited, through 
that firm's Eastern Canadian agents, a 1200-kilowatt motor 
converter. 


Roya Society or Arts.—The Council of the Royal Society 
of Arts has awarded the Society’s Silver Medal to the following 
readers vat =F" during the session 1912-13 :—At the ordinary 
meetings: Dr. F, Mollwo Perkin, “ Natural and Synthetic Rubber: 
Joseph Pennell, ‘“‘ The Pictorial Possibilities of Work ;”” Henry 
J. Wilson, “* The Education and Employment of the Blind ;” 
E. Russell Burdon, M.A., “‘ The Development of Research Work 
in Forest Products;” Frank Bailey, M. Inst. C.E., “‘ Electric 
Supply in London ;” Walter C. Hancock, B.A., F.LC., “ The 
Physical Properties of Clay ;’’ H. V. Lanchester, F.R.I.B.A.. 
“The Design and Architectural Treatment of the Shop;” 
F. G. Ogilvie, C.B., LL.D., ‘‘ The Science Museum ;”’ and Axel 
Welin, A.I.N.A., “‘ Life-saving at Sea.” In the Indian Section : 
Sir Bradford Leslie, K.C.1I.E., M. Inst. C.E., ‘‘ Delhi, the Metro’ 
polis of India;" J. Forrest Brunton, “ The City of Karachi: ” 
N. G. Cholmeley, ©.8.I., late Commissioner, Magwe Division, 
Burma, ‘‘ The Oil Fields of Burma;” and Sir John Benton, 
K.C.1.E., “ Irrigation Works in India.” In the Colonial Section : 
W. H. Warren, LL.D., M. Inst. C.E., M. Am. Soc. C.E., Dean 
of Faculty of Science and Challis Professor of Engineering, 
University of Sydney, ‘‘ The Hardwood Timbers of New South 
Wales ;” C. E. W. Bean, M.A., B.C.L., ‘‘ The Wool Industry 
in the British Dominions ;” and the Right Hon. Sir Joseph 
George Ward, Bart., K.C.M.G., LL.D., ‘New Zealand: An 
Ideal Place of Residence.” 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is nicated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Brant h, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 








each. 
The date first given is the date of application ; the second date at 
the end of the abridgment as the date of the advertisement of the 
acceptance of the complete Specification. 

iny person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





STEAM ENGINES. 


12,727. May 30th, 1912.—IMPROVEMENTS IN CONNECTION 
with VERTICAL ENCLOSED RECIPROCATING ENGINES, 
COMPRESSORS, AND THE LIKE, Stephen Evans Alley, of 
Sentinel Works, Polmadie, Glasgow, and Robert McGregor, 
of the same address. 

lhe invention has for its object to provide for vertical enclosed 
reciprocating engines, compressors, pumps, and the like, a single- 
piece crank case forming a base, receiving the crank shaft bear- 
ings, and forming also an entablature to receive the cylinders 
or distance piece trunks, the structure being of much better 
continuity of strength than hitherto usual, and permitting of 
easy assembly and withdrawal of the crank and of the provision 
of unusually large inspection doors. A crank case made accord- 
ing to the invention is as a whole of prismatic form—that is to 
say, it is rectangular in plan with substantially vertical ends 

A and with sides B sloping inwardly upwards. It is formed with 

a gap C centrally along the flat top and the ends to about the 

level of the bearings of the crank shaft D, thus allowing the 

crank shaft to be lifted vertically from its bearings and through 
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the crown of the crank case. The seatings E for the lower halves 
of the crank shaft end bearings are formed upon the end plates 
contiguously to the gaps; the upper halves F are secured in 
usual manner upon them. The seatings G for the lower halves 
of the intermediate bearing are supported upon deep webs H 
extending up from the base and extending out to the sides and 
top—in fact, webs somewhat similar in contour to the end plates. 
These vertical webs are reinforced at convenient intervals by 
webs J at right angles to them, and the outermost of which 
extend to and reinforce the end plates A. A bearer plate K 
having transverse webs L contiguous to the connecting-rod 
and other apertures is applied to the top plate to receive the 
cylinders or distance trunks. The gaps in the ends of the case 
are closed by cover plates applied to seatings M on the ends. 
Large inspection apertures N fitted with a door or doors—not 
shown—are provided along the sides between the crank bearing 
webs.—June 11th, 1913. 


14,533. June 21st, 1912.—ImpROvEMENTS IN TRUNK PisToNs, 
Stephen Evans Alley, of Sentinel Works, Polmadie, Glas- 
gow, and Robert McGregor, of the same address. 

The invention relates to differential trunk pistons—that is, 
pistons having parts of two or more diameters and of the type 
in which the rod is secured in a sleeve or boss connected to the 
shell by ribs—-and has for its object to provide a construction 
giving more adequate strength and greater accessibility for 
removal of the gudgeon and other parts than hitherto usual. 
The piston illustrated is of stepped form having two acting faces, 
and its closed end C formed integral as usual with the shell D. 
Centrally within this shell is a sleeve E supported by webs G 
extending from it in radial planes_and connected to the main 
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shell. These webs G merge at™their lower ends into webs J 
at right angles to them, and at their upper ends into the closed 
end C of the piston. The connecting webs may thus be con- 
sidered as being of inverted T-section. Within the central 
sleeve E is a rod K having a part L which abuts on the end of the 
sleeve E adjacent to the open end of the piston. This part L 
is connected to the connecting-rod M in known manner by the 
usual gudgeon end bearing N and gudgeon pin. The outer end 
of the rod projects beyond the closed end C of the piston and is 
secured by a nut H. The gudgeon end bearing N is made in 





halves, and the halves are so positioned relatively to the open 
end of the piston that the bolts P and nuts R securing the outer 
half in position are readily accessible. It is obvious that a piston- 
rod without a gudgeon may be secured in the sleeve E in the 
same manner as the rod K.—June 11th, 1913. 


INTERNAL COMBUSTION ENGINES. 


13,690. June Ilth, 1912.—ImpROVEMENTS IN THE METHOD 
or AND Merans For REVERSING INTERNAL COMBUSTION 
EnGInEs, Mather and Platt, Limited, Engineers, and Alan 
Ernest Leofric Chorlton, engineer, both of Salford Iron- 
works, Manchester. 

This invention relates to a method of and means for reversing 
two-stroke cycle internal combustion engines of duplex type, 
in which two cylinders side by side work as one unit, both inlet 
and exhaust—which belong to separate cylinders—being usually 
controlled by the pistons. In such engines it is advantageous 
to arrange the cranks so that one piston, preferably the exhaust 
piston, has a forward lead, an objection to such an arrangement, 
however, being that if the engine is simply reversed without 
other adjustments the various operations will occur in incorrect 
sequence. According to this invention, when the direction of 
running is reversed the functions of the two cylinders are inter- 
changed, the inlet cylinder becoming the exhaust and vice versa, 
so that the piston lead remains correct for both directions of 
running. AA are the two cylinders of the duplex engine, B is 
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the engine casing, C the pump cylinder mounted in the casing, 
and D D! are the reversing valves for admission and exhaust 
respectively. The valves D D! slide in the guiding channels S 
on opposite sides of the cylinders and control the inlet ports O 
and the outlet ports P respectively, either of the inlet ports being 
open to the pump channel N for the supply of working fluid 
according to the position of the valve D, and either of the exhaust 
ports being correspondingly open to the common exhaust T. 
The valves D D! are connected to opposite ends of a lever R, 
pivoted centrally at K, so that the valves move in opposite 
directions, and when the inlet valve closes one cylinder to the 
pump the exhaust valve opens the same cylinder to the exhaust 
and closes the exhaust port of the other cylinder, with the result 
that the working fluid passes through either one of the cylinders 
to the second cylinder and thence, at the end of the working 
stroke, to the exhaust. The lever R is connected at M to revers- 
ing mechanism or gear of any suitable kind.—June 11th, 1913. 
28,000. December 4th, 1912.—A Compressep AIR VESSEL 

For DiesEL EnGINEs, Gebriider Sulzer, of Winterthur and 

Ludwigshafen-on-the-Rhine, Germany. 

This invention relates to a compressed air vessel for Diesel 
engines, and has for its object to provide such vessels with an 
opening through which access can be had to the interior of the 
vessel for inspecting the inner walls thereof and, if necessary, 
for coating these walls in the known manner with some substance 
to prevent corrosion. In the construction illustrated an aper- 
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ture is formed centrally within the base of{the compressed air 
vessel A, this aperture being provided with a cover B, which 
is mounted in such a manner that the pressure within the vessel 
tends to maintain the cover on its seating. Brackets C bearing 
upon the outer surface of the base of the vessel have bolts 
passed through them connected to the cover B and provided 
at their outer ends with nuts D, whereby the cover may be firmly 
iy against its seating to ensure a gas-tight joint.—June 11th, 
3. 


29,464. December 2Ist, 1912.—IMpROVEMENTS IN STARTING 
ARRANGEMENTS FOR DresEt ENGINEs, Actien-Gesellschaft 
“ Weser,” of Bremen, 13, Germany. 

This invention relates to arrangements for starting Diesel 
engines adapted to be driven by liquid fuels that are not readily 
volatilised—such as the petroleum residues, known as masut 
and pacura, tar-oil gas tar. According to the invention a reser- 
voir is arranged in the liquid fuel conduit between the fuel pump 





and the fuel valve, the reservoir being filled before starting with 
@ liquid fuel of a readily volatile character. A indicates the 
working cylinder of a four-stroke cycle Diesel engine, B the 
liquid fuel valve, C the fuel pump, D an exhaust pipe made with 
double walls, E the compressed air flask, F the compressed air 
pipe extending from the’ compressor G through the interior 8 of 
the exhaust pipe, H a heating pipe leading from the outer chamber 
or jacket R of the exhaust pipe to the outer chamber K of the 
starting reservoir I and which may be made in the form of a 
circulating circuit—that is to say, may return to the chamber or 
jacket R. The liquid fuel supply pipe L is provided with a 
filling branch N adapted to be closed by a valve M, and with an 
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outlet valve O. A branch from the air pipe F leading to the 
compressed air flask E serves as a reservoir for compressed air 
in excess. The apparatus works as follows :—Before starting 
the engine the non-volatile liquid fuel in the connections between 
the fuel valve B and the outlet valve O is run off, and after the 
valve O has been closed the liquid fuel used for starting purposes 
is poured in through the filling arrangement MN. After the 
valve M is closed the engine can be started by compressed air 
in the well-known manner, and then set for working with liquid 
fuel. The engine is run in the first instance with the readily 
volatile oil, during which period the engine cylinder A, the com- 
pressed air flowing through the pipe F, and the heating medium 
flowing through the chamber or jacket R, and serving for pre- 
heating the fuel in the reservoir I, become heated, so that the 
engine can be run with the non-volatile fuel alone when the latter 
reaches the fuel valve B and consequently the engine cylinder, 
after the readily voltile oil has been used up.—June 11th, 1913. 


DYNAMOS AND MOTORS. 


18,087. August 6th, 1912.—IMPROVEMENTS IN OR RELATING 
TO THE CooLING oF Dynamo ELECTRIC MACHINERY AND 
TO MEANS THEREFOR, Siemens Brothers Dynamo Works, 
Limited, of Caxton House, Tothill-street, Westminster, 
S8.W., and John Whiteley Howard, of Weeping Cross, 
Stafford. 

A is the outer or main casing of the motor, whilst B and C 
are respectively cores of the stator and rotor thereof. The 
stator in this case is mounted in the casing by short supporting 
arms, ribs or projections—not shown—disposed at intervals 
around it, as will be readily understood. DD represent the 
metal cup-like shells forming the two ends of parts of the inner 
or protective casing or drum, which it will be seen are mounted 
co-axially with the rotor shaft or spindle E and surround the 
bosses or bearings of the shaft. These parts D D are secured 
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at their edges D! to the opposite sides of the stator, the core- 
stiffening plates of which are denoted by G. The machine is 
normally provided with an aperture A! at the top of the stator 
frame, and on this account a plate X closes the through passage 
through this aperture and ensures a thorough draught from one 
side of the machine to the other. In this way the stator and 
rotor windings are completely enclosed from contact with the 
outside deleterious atmosphere. In order to promote the 
transverse flow of air—for instance, in the direction indicated 
by che arrows—for cooling purposes, a fan which consists of a 
plain dise H, provided with an annular series of vanes H! 
around its inner face, is mounted on the shaft or spindle and 
communicates through a ring or collar I with the space between 
the main or outer casing A and the drum or inner casing D. 
—June 11th, 1913. 


PUMPING AND BLOWING. 


21,955. September 26th, 1912.—-IMPROVEMENTS IN AND 
RELATING TO CENTRIFUGAL Compressors, The British 
Thomson-Houston Company, Limited, of 83, Cannon- 
street, London, E.C. 

After a throttle valve C inserted in the suction pipe A of the 
compressor B there is a Ferranti nozzle D for producing a 
pressure difference. The pressure difference produced in this 
nozzle is transmitted through two pipés E, F, to the operating 
piston G of a blow-off valve I, provided in the pressure pipe H 


THE ENGINEER 


Jury 4, 1913 








of the compressor, which blow-off valve is kept closed against 
the effect of the spring K by the pressure difference existing on 
the two sides of the power piston G. If the consumption of 
compressed air decreases, the throttling member being entirely 
open, the pressure difference acting upon the valve operating 
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piston G will correspondingly decrease, then at a certain mini- 
mum performance the blow-off valve begins to open. The 
operator may, however, by throttling the suction pipe reduce 
the performance of the pump within certain limits without 
surging occurring ; at the same time the opening of the blow-off 
valve is retarded, depending upon the degree of throttling.— 
June 11th, 1913. 


TESTING AND MEASURING INSTRUMENTS. 


25,028. November Ist, 1912.—-IMPROVEMENTS RELATING TO THE 
Mariners’ Compass, William David Whyte, of 96, Hope- 
street, Glasgow. 

This invention relates to mariners’ compasses and like instru- 
ments of the type in which the compass card is illuminated from 
below through the transparent underside of the bowl, while 
means are provided for dimming the light when desired, such 
means consisting of a device for reducing the size of the hole 
in the plate through which the light passes. An iris diaphragm 
has been used for this purpose. On the drawings, A represents 
the compass bowl, B the glass bottom thereof, whilst C is a 
part of the binnacle. A metal plate or disc D is fitted upon the 
support E of the binnacle, this plate being made with a central 
opening F, below which and attached to the dise is a cylindrical 
or other holder G carrying the incandescent electric light H. 
This holder may be silvered at the inside so as to reflect the light 
upwards through the opening F. Pivoted at I I’ on the dise D 
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are two semi-circular shutters J, K, these shutters having tail 
portions J!, K!, provided with toothed segments L, M, which 
intermesh. Attached to one of the shutters J is a rod N pro- 
vided with a handle O, which latter can slide in a hole P in the 
binnacle. Q is a stop on the disc D. As shown, the semi- 
circular shutters are adapted to meet at the central line X X 
of the binnacle, this line being arranged fore and aft of the ship, 
the direction of the bow of the ship being indicated by the 
arrow. It is obvious—owing to the intermeshing segments 
LL. M—that by moving the handle O in or out the shutters can be 
opened simultaneously, more or less, so as to leave an entirely 
clear opening, as shown in dotted lines, or a larger or smaller 
V-shaped opening, as shown in full lines, this V-shaped opening 
giving the light more at the lubber’s line of the compass where 
it is specially required when steering. If desired, the shutters 
may be made to overlap more or less. In some cases a lense S 
is fitted in a holder G.—June 11th, 1913. 


MEASURING INSTRUMENTS. 


1912.—IMPROVEMENTS IN AND RELATING 
To Execrric MErasurinc InstrumMENTS, The British 
Thomson-Houston Company, Limited, of 83, Cannon- 
street, London, E.C., and Arthur Primrose Young, of 18, 
Claremont-road, Rugby. 

This invention relates to the manufacture of electric measuring 
instruments, such as ammeters, volt meters and watt meters, and 
has for its object to provide a simple instrument, having few 
parts, which is therefore inexpensive to manufacture. The 
ammeter comprises a permanent magnet A having a very small 
air gap between the poles B and C. On either side of this 
magnet there are light fiat springs D and E, which are bent 
shown in the upper illustration, and made of silver 
strip, to which are secured the opposite ends of a thin 
strip of metal F, such as silver, which passes through the air 
gap and forms the armature. The ends of the springs D and E 
are rigidly fixed to insulated supports H and I, and the leads 
J and K conveying current to and from the silver strip are 
connected thereto. <A thin flexible wire or a silk thread L is 
secured at one end to the metal strip F, whilst its other end is 
attached to and wound on a spindle M, which carries a pointer 
N. The thread or wire is kept taut by means of a light helical 
spring O, one end of which is attached to the spindle M, while 
the other end is secured to a fixed abutment P. In order to 


14,378. June 19th, 


as 





keep the air gap a constant width the two soft iron pole pieces 
are firmly held by a brass casting Q, which is also used for fixing 
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the instrument to the base. There are two other illustrations. 


June 11th, 1913. 


MISCELLANEOUS. 


28,839. December 14th, 1912.—IMPROVEMENTS RELATING TO 
THE VALVE OPERATING GEAR FOR THE MOTORS OF SHAKING 
oR JigGinc Conveyors, Maschinenfabrik *‘ Westfalia” 
Aktien-Gesellschaft, of Gelsenkirchen, Westphalia, Germany. 

. This invention relates to valve operating gear for the motors 

of shaking or jigging conveyors, of the kind in which a piston 

valve is controlled or actuated by a cam lever. At each end of 
the piston valve of the motor a cam lever is provided, operated 
by a reciprocating rod and acting on the respective end of the 
piston valve, these cam levers being pivoted at points situated 
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to one side of the valve. By this means an increased length of 
reciprocation can be obtained for the piston valve. X is the 
piston valve of the motor, which is operated by a cam lever A 
at each end of the valve, the levers being pivoted at A}, 
and actuated by shoulders B on the reciprocating valve-operating 
rods of the motor, so as to reciprocate the piston valve. On 
the right the construction is the same as on the left, except that 


the cam levers are provided with rollers C for acting against the | 


shoulders of the valve-actuating rods.—June 11th, 1913. 








SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


1,060,699. Rorary ENGing, W. H. Ogden, Binghamton, N.Y .— 
Filed June 6th, 1912. 

This rotary steam engine is provided with a steam chest 
having segmental ports. 
to slide in ways formed in these ports, and a governor is adapted 
to swing on an excentric axis within the steam ci.est. 





tensioning device is embodied in the governor, and connections 


are made between the governor and the valves whereby the | 


length of port opening is varied according to the tension of the 
spring for controlling the admission of steam to the cylinders. 
There are eleven claims. 
1,060,839. Execrric Furnace, D. J. Hauss, Aurora, Ind.— 
Filed September 8th, 1911. 
The furnace comprises a container to hold a body of material 


Segmental slide valves are adapted | 


to be treated. One or more metallic electrodes serve as anodes 
and are connected to a source of direct current. There are also 
an electrode connected to a source of alternating current and 
an electrode to serve as a cathode connected to the source of 
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direct current and to the source of alternating current. ‘Ihe 
action of the direct and alternating currents serve to fuse the 
material to be treated, while the direct current between the 
anode and the cathode serves to electrolise the material to be 
treated and to deposit one of its components at the cathode and 
also to transfer the anode material to and alloy it with the cathode 
deposit. There are eight claims. 
1,060,933. Worm Grarine, (. 
Filed March Ist, 1912. 

The gear comprises a worm iiaving a helical flange with 
hollowed side walls and a gear wheel with a laterally curved 
periphery forming a circumferential channel about the gear 
wheel. series of spheres is carried by the rim of the gear 
wheel within the channel, each sphere having a diametric bore 
with counterbores at opposite ends, the counterbore at one end 
being larger than that at the other. A screw traverses each 
sphere and is provided with a head at one end adapted to the 


H. Myers, Buffalo, N.‘ 


larger counterbore. A smooth shank is adapted to the main 
bore of the sphere, and there is a threaded end for engaging 
and traversing the rim of the gear wheel. This rim where 
traversed by the screw is counterbored to match the correspond- 
ing counterbore in the sphere. Anti-friction balls are lodged 
in the counterbores of the sphere, being confined therein at one 
end by the head of the screw and at the other end by the coacting 
parts of the sphere and the rim of the gear wheel. This screw 
has the threaded end of a length to extend through and beyond 
the rim of the wheel. There are three claims. 

1,061,396. Exptosive Enoine, H. W. Moore, Nebraska City, 
Nebr., assignor to Ralph A. Duff, Nebraska City, Nebr. 
Filed September 13th, 1911. 

The engine has a main cylinder and a concentrically disposed 
reduced cylinder providing enlarged chambers beyond its 
respective ends within the main cylinder. Each enlarged 
| chamber has a carburetted air intake port near its junction with 
the reduced cylinder. The latter has a central diaphragm 
dividing the cylinder into oppositely disposed explosive chambers. 
Each of these chambers is provided with intake and exhaust 
ports near one end, and in substantially the same circumferential 
line. The reduced cylinder provides two parallel channels 
between its outer shell and the wall of the main cylinder. One 











A spring | 


of these channels forms communication between the lower 
enlarged chamber and the intake of the upper explosive chamber, 
while the other channel forms communication between the upper 
enlarged chamber and the intake port of the lower explosive 
chamber. Two superposed and connected explosive and 
| explosive charge supplying pistons are mounted in the respective 
| ends of the main cylinder and reduced cylinder. A two-branched 
| carburetted air supply conduit is in communication with the 
| ends of the respective enlarged chambers adjacent to the junction 
| thereof with the respective ends of the reduced cylinder, and 
| there is a spring-closed valve in each branch to permit the flow 
| of carburetted air to its enlarged chamber upon the out-stroke 
| of its piston and to close its branch upon the in-stroke thereof. 
There are five claims. 








| 
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Roya Society or Arts.—The annual meeting of the Royal 
Society of Arts was held on Wednesday, June 25th, Lord 
Sanderson, G.C.B. (Chairman of the Council), in the chair. 
The usual report recording the proceedings of the Society during 
the past year was read. H.R.H. The Duke of Connaught was 
re-elected President, with the usual number of Vice-president= 
and Council. Thirty-five new members were elected, making # 
total of 238 elected during the session, the 159th of the Society. 
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pROGRESS OF ENGINEERING IN THE EAST. 


No. XIIL.* 
FEDERATED MALAY STATES RAILWAYS. 
island of Singapore on the south and the 


THE : 
land of Penang on the west of the Federated Malay 
is ; aa a 
States are at present the main termini of these 


ina? 
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The Federated Malay States have lent Siam £4,000,000 
to enable the Siamese Government to undertake its 
part of this line. This will untimately connect with 
Burmah on the west and possibly with China on the 
east. 

The F.M.S. railways are on the metre gauge. 
The maximum gradient is 1 in 100, and the sharpest 
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Fig. 1—MAP OF THE FEDERATED MALAY STATES RAILWAYS 


railways. Both these islands are British, while the 
Federated States are under British influence only. 
But the railways themselves are, to all intents and 
purposes, British in their «characteristics and 
management as if the whole territory were under 
British rule. As yet the two islands named are not 
joined by rail to the mainland, the Straits which isolate 
them being still crossed by ferry boats belonging to 


as 


the railways. 

The total length of track open at present is about 
700 miles, and the capitalisation is roughly £10,000 
per mile, including double lengths of line, sidings, 
rolling stock and full equipment. The lines were 
built almost entirely out of surplus revenue. There 
is no railway loan, but a capital account is kept, 
which, if brought up to date, would work out approxi- 
mately at the figure named. 

But where revenue can afford much and the 
statement of net profits is practically immaterial! 
naturally the capital account comes in for favourec 
treatment, and this may contribute to some extent 
to the small cost of this 700 miles of track if compared 
with the Indian railways, which work out at the 
same figure over 34,000 miles. The country is more 
dificult than in India. There, a cutting of any depth 
is a curiosity, while in the Malay peninsular they are 
common. 

Construction work is all done departmentally in 
the Malay States, and it is claimed that this makes 
for economy and enables the management to proceed 
with branch lines which have been sanctioned 
opportunity permits and facilities offer. A glance 
at the map will show that there are few branch lines 
carried any distance. The development of rubber 
estates all over the country and the opening up of 
aluvial tin deposits are said to be hampered for want 
of railway facilities. 
for the railway authorities to extend as they please 


sO 


as 


and as surplus revenue is available, but the country’s | 
needs come first, and it is time these were considered | all 58ft. 


curves have a radius of 30 chains. Only wooden 
sleepers are used. These are 6ft. 6in. by 10in. by din. 
The rails are 60 lb. and 80 Ib., but the lighter section 


| is favoured, and replacements are likely to be made 


It is doubtless very comfortable | 


with them. 


In the locomotive department there are about a | 





All the engines are made in Great Britain, but 
all repairs and renewal work are done in central 
workshops situated near Kuala Lumpur, the capital 
of the Federated States. Here also all the wood- 
work of the rolling stock is made, the frames and wheels 
being imported. These shops are thtroughly up to 
date in equipment. All the machinery is driven by 
electric current supplied by the Public Works Depart - 
ment from a water power station in the adjacent 
hills. This current, by the way, is perhaps the most 
costly in use anywhere for power purposes, the price 
charged being 3d. per unit. But as both the railways 
and the generating station are Government institu- 
tions, it is perhaps merely a question of financial 
adjustment. However, the locomotive superin- 
tendent is handicapped in his costs to the extent at 
least of 500 per cent. in this item. 

An experiment is to be made in motor trains for 
short distance work in districts more populous than 
others. These will consist of one long coach or two 
short coaches, with a steam motor in the middle. 
The design is distinctive, in that the coaches will 
have the largest overhang ever tried on a metre 
gauge, 8ft. llin. being the width. Of course, the 
speed will not be great, but, nevertheless, the thing 
is somewhat of the nature of an experiment. 

The coaches on the main line are 7ft. 6in. inside, and 
are roomy and comfortable, especially the dining 
saloons, which are the best in this respect that I have 
seen. The sleeping carriages are neither comfortable 
nor convenient, although they were intended to be 
in keeping with the dining carriages in these respects. 
Too much has been attempted and too little con- 
sideration given to the fact that the night journey 
must all be done within 500 miles of the equator. 
There are two beds, one above another in a cabin 
about 5ft. wide by 7ft. long. Outside is a corridor, 
brilliantly lighted, and the occupants of one of these 
“cabins” must decide between suffering an excess 
of light or existing on a scarcity of oxygen in a stifling 
atmosphere. If they decide on the latter, they draw 
a heavy curtain and try to settle down to an all- 
night Turkish bath. If on the former, they must 
attempt what is nigh possible where a strong light 
tries the eyes and induces flocks of tormenting mos- 
quitoes through the open door—not to speak of being 
staredgat by every by-passer. In either case the 








Fig. 3—TANK ENGINE BY THE NORTH BRITISH LOCOMOTIVE 


hundred engines of all classes. The latest is the H 
type, 4-6-2, with double bogie tender. The total 
weight of engine and tender is 78 tons 15 ewt. They 
have 15}in. cylinders by 24in. stroke. The driving 
wheels are 54in. diameter, and the total length over 
The rigid wheel base is only 9ft. 5in., which 














Fig. 2—"*H” TYPE LOCOMOTIVE, BY ROBERT STEPHENSON AND CO., LIMITED 


and a more vigorous local railway extension policy 
begun, even if the troublesome contractor has to be 
called in and a loan negotiated. 


makes for ease on curves. The axle load is 10 tons 
10 ewt. There is no coal in the Malay Peninsula, 


| and this commodity has to be brought from India, 


The principle extension projected is that north to | 
Siam, which will connect Bangkok with Singapore. | 


* No. XI. appeared July 4th. 


China, Africa or Japan. Owing to the unreliable 
nature of the coal obtainable the grate area is large, 


}and the boiler of larger proportions than usually 
| obtain where cylinders of only 154in. are used. 








COMPANY, LIMITED 


continual creaking of timber in this enclosed cup- 
board is annoying enough in itself to keep anyone 
with any nerves at all awake all night. The whole 
thing is a mistake. The ordinary travelling saloons 
are made with single seats on each side of a central 
passage, so that stretching out is impossible. Had 
these been made on the plan adopted in South Africa 
and India, with long seats which are convertible into 
beds, the extra and questionable luxury of separate 
sleeping carriages would have been unnecessary. 

The passenger fares are roughly as under :—First- 
class, fully 1}d. per mile ; second-class, fully Id. per 
mile ; third-class, fully $d. per mile. The propor- 
tion of working expenses to gross receipts during 
1911 was 52-70 per cent. and the profit on capital 
invested 6-03 per cent. 

The system of management is of the simplest kind. 
The general manager, who is also chief engineer, is the 
executive head to whom all departmental heads are 
directly responsible. There is no Railway Board, 
and nothing corresponding to it. The general manager 
is responsible only to the Government through the 
Chief Secretary, who occupies a position akin to that 
of Minister of Railways in some countries. The 
recommendations made by the general manager, if 
endorsed by the Chief Secretary, are passed by the 
Government, and carried into execution as and when 
money is available. There is no political influence, 
and there is always an official majority in the Council. 

All stores and material of every kind are purchased 
in London through the Crown Agents and their 
consulting engineers, Messrs. Gregory, Eyles and 
Waring. The usual proceedure obtains, but the 
general manager may specify the goods of any firm 
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preferred by the officials of the department for which | will take place and much-needed extensions be put | Glasgow. She has cylinders 144in. by 20in.; 4ft dir for 
, > " . ° | ee ~ i he + “4 . ° x ce: 
they are intended. |in hand. I have also to acknowledge my indebted- | driving wheels; a rigid wheel base of 11)/t,; 805 pe 

I should have mentioned before that a bridge is |ness to Mr. G. C. Forbes, M.I. Mech. E., the loco- | square feet of heating surface ; 13 square {cet grate slip ] 

° ° ° - | ° ° | . . = J ‘ 
to be built over the strait separating Singapore from | motive superintendent, whose new central workshops | area; a tractive force of 10,900 lb. at 75 pep cent = 
4 ry J ° 2 © o . | . . . . } vi . 80 
the mainland. The Jehore Strait is 3000ft. wide, | were a revelation to me, and might be copied with | pressure; normal pressure, 180 ]b.; and Weigh on 
" . | . 5 . } a ; 5 8 i 
and has some ten fathoms of water at ebb tide. | profit by many larger and more favourably situated | 41 tons 17$ ewt. I have referred already to {he ferry aft 
and now give a few notes about the wagon ferry boat T 
illustrated in Fig. 4. It conveys wagons between ery 
Johu Bharu on the mainland and Woodlands on the at M 
| island of Singapore; the distance is about thye. on tl 
quarters of a mile, and the time taken is about fon, 9. 
° 7 ° ° \ fro 
minutes. The load is six 10-ton wagons per trip Mur 
On each side of the straits there is a traveller runniy, work 
onrails laid toa gradient of 1 in 30. The trav: llerrun: st 
down the incline till it reaches the required dept) 
of water according to the tide. The boat is then 
brought up to the end of the traveller, and ; ODS are 
screwed down by the windlass engine till th end of 
the boat rests solid on the traveller. The Wagons 
are then hauled on or off by ropes and capstay 
The traveller is then hauled up the inciine to yay 
rail level by a winding engine. 
The illustration of the locomotive erecting shop at 
Kuala Lumpur I send to you bears out coinment, 
| have made above ; probably many of your reader 
will be astonished by the size and importanc« of thy 
shop. It is 400ft. long and 45ft. span, and is serve, 
by two 20-ton electric travelling cranes. 1 hope, toy 
you will be able to reproduce the picture I send yoy 
of Kuala Lumpur station. The view is taken fro 
the Damansara road. 
INSTITUTION OF NAVAL ARCHITECTS. 
No. III.* 
Mr. E. Hatt Brown presided at the final sessioy 
of the Conference held on June 27th. 
Dr. J. Inglis presented a paper on * The Trials oj 
Fig. 4-THE WAGON FERRY BOAT Three Ferry Steamers Propelled by Geared Ty. 
. s* - I ' . 
bines. 
Drawings have not yet been prepared, but it is probable | institutions. I regret not having space for a full The author explained that the paper had been prepared 
that the bridge will be built on caisson piers, with | descriptions of these. Hage voll . ee tien a oe i at 
es . . . ° e SCUSSIO ; arles rsons ‘Tr CM t 
ten spans of 300ft. each. There will be an opening |— I send you a number of photographs which may | spring meetings. Dr. Denny expressed a wish to have i 
span of 150ft. to allow ships to pass if necessary. | interest your readers. Of the {two locomotives results of, the trialsfof three smallivessels fitted with geared 
This bridge is estimated to cost £4,000,000. At the 
same time a large central station will be built in 
Singapore, the present station being of a temporary : 
kind. — ed. : ns 

ee ia : : : : : we & ’ 

The following list of railway servants will be in- a varay _— i ail 
teresting as showing the nationalities from which 1 . mn ann OS TE © AW 40S. ale 
they are drawn :— 1 = ienent a qual 

% ¥ ‘ P weak 
Statement showing Staff and Labour Force Employed in the Rail- “ % 5 its so'el 
way Department on December 31st, 1911. It 1 
PE Pe third 
| the m 
a _ ra itilise 
& ? 7. 5 a he re 
4 pS a = g he av 
£ = cI = = 17.8 
= o = bi < onsu 
= shaft 
: a get =" amMOwU 
General manager's office) 3 - nain 
Central drawing-office 1 4 1 irivin 
3ridge inspector’s depart- tempe 
ment Se ee 1 47 38 — the st 
Chief accountant ard An 
auditor’s department... 4 1 64 13 4 1] 
Engineering departmen* 27/10; 5,463 107 | 108 
Traffic department... .... 17 | 17 1,497 692; 28 — 
Locomotive department.... 48 | 73 1,637 548 | 163 - 
Stores department ... .... 3 61 6 
Telegraph department .... 4 | — wd Me AS. ED Sig Fig. 6B—LOCOMOTIVE ERECTING SHOP AT KUALA LUMPUR 
Construction department 29 | 17 1,812 681 | 272 1 P 
Total... .. ... «-/137 |123 | 10,819 | 2,098 | 602} 1/1 Figs. 2 and 3—the first No. 118, was built by Robert | turbines, ie at that ge these — — se 8 
fein bees . a a » ° . % ° bs vessels ere » Yurzon, “lyin ar ardinge 
Stephenson and Co., Limited, of Darlington. She is aa ania shen ar Radia: aac Pa atten reggae ct 
I am deeply indebted to Mr. P. A. Anthony, M. | of the H type already referred to, and I have already Ceylon with the Indian mainland by a short sea passage in 
smooth water instead of the long and occasionally disayreeab 
voyage which hitherto has been the only available means oi 
transit. : 
The South Indian Railway Company, owners of the vessels 
applied for guidance to the late Sir William H. White, who 
furnished them with an outline design of the internal arrang 
ments and a specification covering all the requirements of th 
service, at the same time leaving the builder a very free hand a 
to the form of the vessel, scantlings of material, power of pr 
pelling machinery, and other details. Sir William White> 
foresight was evinced by the fact that the whole contract had 
been completed without any alterations on the working plans or 
any extra charges of importance. The vessels are 250ft. long by 
38ft. broad, and displace about 865 tons on 6ft. draught of water. 
The principal conditions of the contract were that the vesse! 
should carry 160 tons of deadweight on a draught of water not 
exceeding 6ft., and, while so loaded, be capable of steaming ~" 
sea miles at the rate of 16} knots, starting from rest, no allow- 
ance being made for the time occupied in getting under way. 
The fuel used on trials was to be as nearly as possible equivalent 
in heating power to the Indian coal available on service, a samp 
analysis being furnished which showed 63.26 per cent. of fixed 
carbon. The coal actually used contained 63.86 per cent. of 
fixed carbon, being a rather poor sample of Scotch coal, but 
almost exactly what was wanted. Yarrow boilers were fitted, 
the heating surface being 7000 square feet, and the grate 168 
square feet. The boilers were arranged to be fired with oil 1! new | 
that should be found advantageous. It will be observ dl that sound 
the actual full speed to be attained was not stated in the con- were ¢ 
ditions, nor were any data available whereby it might be com- could 
puted. It was considered safe to assume 17 knots, and estimate on thie 
were made on that basis, as, if 17 knots could be maintained fet on Si 
19 miles, there would be left one mile of distance and over fiv' repel] 
minutes of time to attain full speed. This was deemed to bt wheel 
Fig, 5-KUALA LUMPUR STATION sufficient. use of 
. A preliminary trial of the Curzon was made, on December 10th class 
last, to test the working of the turbines, and, the weathe: _— buildi 
1 > . . . . * > 7; > roc > 7 y iVISI . " easurec ve 
Inst. C.E., the general manager of these railways given her leading dimensions. I may add that the | c#lm, advantage was taken of the divisions on the mea dion large, 
4 P : © 5 2 7 4 " ° ° pes Cee mile in the Gareloch to learn something about the accelcra tonna 
since 1910, for his courtesy and kindness during my | total heating surface is 1235-1 square feet, that the | o¢ a vessel starting from rest. The results are shown on the hse) 
visit to Kuala Lumpur, the headquarters and the | grate area is 18-7 square feet, the working pressure | diagrams. Fig. 1 shows, on a base of one nautical mile, the tim 2284, 
capital of the Federated States. There can be no| 180Ib. and the tractive force 10,3371b. The other : os 
> haa : re a 4 noi ; * No. IL. appeared July 4th. ' as ti 
doubt that he has o thorough oo? of the position, locomotive Fig. 3—is a tank — built by the + Illustrations and a description of these vessels will be found in our under 


and that under his control vigorous developments | North British Locomotive Company, Limited, of | issue of May 2nd. [Ev. Tue E.] 
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—=—= ° . . ~- . n . . . . 
— for och fraction of @ mile er! the increasing speed] during about 3000 horse-power. These engines, cog wheels and all, | consideration of the same factors as did the probiem 
4ft, 4; oF eration. Fig. 2shows, on a base of speed in nautical miles | appeared to work satisfactorily for 17 years, though I fear they . . = ot, 
Tt. pe aorta, tho revolutions of propellers, the slip in knots and the | could not have been remarkable for economy of steam, and in which was set to Dr. Inglis of accelerating from _ 
+ 806 per i cent. during acceleration. Fig. 3 shows the revolutions, | 1875 she was converted into a sailing ship. Thirty years later, These factors were the total mass dealt with, the 
°Ct grate sli and shaft horse-power during a progressive trial of the Elgin, | being then 50 years old, she disappeared from the British register, | resistance at all speeds, and the thrust of the propellers 
Per Cent = the effective horse-power (which Messrs. Denny had ascer- | having found a new owner in Chili. ? at all speeds. The mass affected was that of the 
wej vhs ve ed in their experimental tank), and the ratio of effective to | High ee of piston being somewhat of a bugbear to engineers kal i ie di aioe. Weendste 
| e alt horse-power. | in the fifties, geared engines were common enough in channel Vvesse: plus some 0 : © surrounding Ww “ 0 : 
~ ferry, <<“ dotted curves on No.1 show the computed speed during | and coasting steamers, and even Robertson’s frictional gearing, | finding from the Greyhound experiments was that 
"TY boat eleration, also the time required to run one mile starting from | where the wheels and pinions had grooves in place of teeth, was | the combined mass of vessel and water was 20 per 
between wey These were constructed by Mr. Mumford, superintendent | not unknown in marine work. What was tolerated 60 years cent. greater than that of the vessel, and this was 
son at Messrs. Denny’s experimental tank, from calculations based | ago, with cast iron pinions and mortise wheels, might surely be l d df, d A ate It 
the i * ‘the resitance of the model. The agreement between the | adopted now with the refined methods of gear cutting which Sir | Usually accepted and found to give accurate results. 
& three. pons con-tructed from calculations made on a model and those | Charles Parsons and others have made available. The resistance of the vessel at all speeds up to maxi- 
Ut forty BIE irom ae precharge > egal pe postgres ir ancon Pape | Sir John Biles referred to what had been done as |™um speed was deduced from experiments with the 
re c ' er ‘ | : * cs 2 
or trip, = ‘as done, The 20 miles distance, starting from rest, was | & satisfactory outcome of the latest development in |™odel in Messrs. Denny’s experimental tank. The 
Pa ‘eamed by the Curzon in 65 minutes, equal to a mean speed of | marine propulsion. If the author could convey to model was tried with and without shaft brackets, 
— 18.46 knots, the tide being with her for the first half and against | them an impression of the amount of noise made by and the resistance which had to be overcome by the 
depth thrust of the propellers was the resistance of the ship 
18. the TS 8 ‘cuRTON ri f , augmented about 10 per cent. 
to Bi Q DOTTED CuRVES sa Si TRIAL | PROGRESSIVE TRIAL RESULTS with sha: t _brackets £ ny nte Pp f 3 
PS are Sack Ganvae ba Sabebvatiod by the action of the propellers. The thrust of the 
end of propellers during acceleration from rest was not 
Wagons | amenable to such accurate determination. Messrs. 
apstan, Denny had made, however, numerous retardation 
tO yard tests with full-sized vessels by an accurate 
method which gave a continuous record of 
shop at the rate of retardation and the revolutions per 
nments minute of the propellers during retardation from full 
readers speed to rest. These records permitted of an estimate 
Of the of the revolutions per minute during acceleration of 
Served the three vessels built by Messrs. Inglis, and from the 
pe, too, ee ae revolution curve thus deduced it was possible to 
nd you 2 estimate the increasing thrust of the propellers 
n from Re during acceleration with sufficient accuracy, making 
H a slight allowance for the time taken to turn on full 
3 steam—see diagram. ‘The thrust at full speed must, 
2 of course, balance the resistance at full speed, while 
Zz . 
rs z } the thrust at zero speed was determined from the 
; 3 results of experiments with model screw propellers, 
4 assuming a diameter and pitch of propellers of 4ft. 8in. 
Session $ ~ The thrust was a function of D‘ x (revolutions 
| 
rials of SCALE 
1 Tur. oo 
LS am | at —_ 
vared j | | 
during 2 —+ +++ ° 
at th eae 
ive the 1 Se a i fe) | 1 
geared | j = i 
, on oe oe oe Sn o1r23456789MWNHURBMIS 6 7 8D 
O 4 2 3 4 6 6 7 8 9 10Mie 
DISTANCE IN NAUTICAL MILES Fig. 3 
mae the gears he would be adding to the value of the paper, 
ier for the second half, the wind fresh, about three points abaft | 25 the question had been raised if the noise made by 
the beam. The time occupied by the Hardinge was 664 minutes, | these gears exceeded what was permissible in a pas- 
equal to 18.045 knots, she having a stiff breeze against her and a | senger ship. The problem which had to be solved 
Tiacntiaes. high water at Greenock being about | i, the ships dealt with in the paper was a somewhat REVS 
It was not considered necessary to repeat this trial with the unusual one ; the builders had to arrange, not for a 16000 BER 
third vessel, and instead of this a progressive trial was made on specified speed, but for a speed which would cover MIN 
the measured mile, and a run of two hours at high speed was | g certain distance in a certain time starting from rest. saad 
utilised in measuring the water consumption. During the latter A itablo hod of solvi th bl an th \ 
the revolutions were somewhat reduced by a strong head wind, suita wi metho oF solving tne prop em was that 600 
the average being 482.8 per minute, corresponding to a speed of employed in connection with the investigation of the 
11.8 knots. The mean ogre horse-power —. he the Olympic-Hawke collision, the Olympic having been 500 
consumption of steam, for turbines only, 12.55 b. per hour per | accelerated during the critical period when a collision 
shaft horse-power. The consumption of steam by the auxiliaries ~ f 400 
amounted to nearly 3lb. per hour per shaft horse-power of appeared probable. Very complete calculations were 
main engines. Among the auxiliaries are reckoned the engine made show ing the variation of speed in terms of 300 
driving a large dynamo, and the steam steering gear. The thrust and time based upon the curve of resistance 
temperature of the feed was 205 deg. Fah. The air pressure in f tho-Oly ic’s f 200 
the stokehold did not exceed a jin. of water column. of the a ympic 8 torm. ; ed 
An attempt was made to record the noise of the gearing on a Mr. Edwin R. Mumford said that before giving on 
4 16 18 20 ' 
“ ” SPEED IN KNOTS 
TS. & CURZON CURVES ON SPEED BASE. “THe Engineer” Swain Sc 
MR. MUMFORD’S DIAGRAM 
plete per minute)? for no speed of advance of ship. Thus 
inge,{ the thrusts for zero speed and full speed being deter- 
ene mined, it only remained to connect the two points 
eable by @ curve of parabolic character, slightly altered in 
ns of curvature at the low-speed end to allow for the time 
taken to turn on full steam. Having thus obtained 
eee all the factors required for determining the rate of 
ange: acceleration, it only remained to apply, by the method 
Mf the of graphical differentiation, the average accelerating 
on force, 7.e., the average thrust minus the average 
hite’s resistance, during each small increment of speed 
t had to a mass 20 per cent. greater than the mass of the 
nai vessel. In this way the time, distance, and average 
a. speed during each increment was calculated, and the 
rssels integration of the whole gave the dotted curves on 
ee Fig. 1 of the paper. Mr. Mumford added that 
. when the calculation was made the weight of the 
way. ship was taken to be 800 tons, and that the actual 
alent displacement of the ship on trial was 847 tons. The 
na effective horse-power given by Dr. Inglis in Fig. 3, 
“of was for ships fitted with shaft brackets. The 
t. ol Pp’ . 
but Fig. 2 speaker concluded by saying that many of the 
— published results of stopping trials of vessels, ‘.e., 
sil if’ ; ; . , the distances in which vessels have been brought to 
that oa rer + Mapleton se ee coed the explanation which Dr. Inglis invited him to make | rest, are demonstrably impossible. Such results 
i D: = Ie v on some vocaietiorts —— > - - . * * es 
con were clearly rendered by the instrument, the sound of the gearing he desired to take the opportunity of congratulating | get quoted as authoritative, and do harm in many 
_ could not be recognised amidst the scraping of the reproducer | Dr. Inglis and his firm on the successful fulfilment | ways, but the method he had described of estimating 
ie : the — fg Professor Biles, in his interesting remarks | by the three vessels of the rather unusual speed | rate of acceleration could be applied to estimate rate 
five repelling ak: snodien = alk aes piecing J ger | conditions that were specified and guaranteed. | of retardation with sufficient accuracy to provide a 
» be wheels” in a passenger steamer’s propelling machinery. The In the racing world a standing start was quite usual, healthy check upon all such published figures, which 
oth ~ of cog wheels cannot be regarded as a novelty even in high- | but the speed of power-driven ships was generally caused shipowners to ask for the fu'filment of im- 
sing laaitan to feet oom ate gree ; Peo parse coer | specified for a “ flying start’? over a measured dis- | possible conditions. 
mal » in 5, 0 ste .W. 7 . . 3 . 
rt Hh ip ing tat only So seemmrsoeans mech waethen deemed tance. ‘There was frequently inserted in the speci-|' Mr. 8. J. Reed said he had been closely associated 
aa tonnage were on the Mercantile Navy List at that date. This | fication, however—more particularly for turbine-| with Sir John Biles in the fitting of geared turbincs 
ha _ — long by 39ft. beam. Her gross tonnage was | driven vessels—a clause defining the distance in|to the London and South-Western Railway ships 
tgs bu te wots ene so oenatineetcre ae Satta | Which a vessel must be brought to rest from a certain | Normannia and Hautonia, ‘The good results obtained 
ite was two years old, that is in 1857, she was put into our hands to speed. A proper understanding and solution of the | with those two ships on trial had been maintained on 
undergo certain alterations and receive new geared engines of | problem of bringing a vessel to rest involved a] service, and there had been no sign of pronounced 
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wear on the gears over a period of sixteen months. 


| 


During the first six months the ship consumed about | 


43 tons of coal per double trip with a service speed of 
approximately 18 knots, the reciprocating engine 
ships of about 300 tons less displacement consuming 
at similar speed about 44 tons of coal. Assuming that 
power and displacement varied directly, the advantage 
in favour of the geared turbine was about 18 per 
cent. The reciprocating ships, against which the 
comparisons had been made, were fitted with two 
sets of four-cylinder triple-expansion engines, and 
might be taken as having a fair average consumption. 
When the geared turbine ships were running on a 
19-knot service speed the average coal consumption 
per double trip was approximately 47 tons. He would 
like to ask Dr. Inglis how the water consumption of 
the Elgin was obtained. In the case of the London 
and South-Western Railway ships it was measured 
by means of the feed pumps. With regard to the 
noise of the gearing, he was satisfied that in the case 
of the Southampton boats the noise had lessened 
since they had been in service, especially when going 
astern. In the case of the ships described in the 
paper it would have been a difficult matter to obtain 





a reasonable consumption with direct-coupled tur- | 


bines. At present it was a little doubtful what was 


the upper limit to the power for which geared turbines | 


could be usefully employed. Unless the tooth speed 
and bearing pressure were much increased above 
present practice very large gears would have to be 
used when it came to bigipowers. The difficulty 


Fig.1 


| drive the main shaft through the medium of electrical or hydraulic 
transmission, or by simply throwing in and out of gear a clutch ; | 


the latter arrangement undoubtedly offers advantages, there 
being no appreciable loss of power, and the increased complica- 
tion and cost of an electrical or hydraulic transmission are 
avoided. 

The use of a friction clutch on board ship may lead to difficul- 
ties, especially in view of the comparatively large powers that 
have to be transmitted. The simpler and more direct method 
is by throwing in and out of gear a dog clutch, so that the cruising 
motor can be coupled up or not as desired. 

This paper is not intended to deal with the design of a suitable 


dog clutch, but it has been prepared with a view to submitting | 


to the meeting devices which will facilitate the coupling of the 
clutches. 


speed is required the cruising motor only will be working, the 


main turbine in this case being simply driven round by the | 
If the cruising motor consists of a steam turbine | 


the exhaust from it could, of course, be utilised in the main tur- | inj 
| alignment thus arising between the two clutches wil] Cans 


cruising motor. 


bines to assist in the propulsion of the vessel. 

Fig. represents one arrangement of turbine machinery. 
Assuming that a vessel is being propelled at low speed by means 
of the cruising motor, which would probably convey its power 
to the main shaft through gearing, and it is desired to increase 
the speed and propel the vessel by the main turbine, no serious 
difficulty would be found in throwing the cruising motor out of 
gear by means of an ordinary well-designed clutch. It is, how- 
ever, not such an easy matter to make the change from the full- 
power turbine to the low-power motor, because in this case 
the clutch has to be put into gear. This can be done by stopping 
the vessel, but that may not always be permissible, and if it can 
be avoided it is certainly preferable. 


On account of the large powers now in use even when cruising, | 


if the two shafts that it is desired to couple together are not 


| rotating at nearly the same speed it would not be possible to 
| engage the clutch without involving an objectionable shock. 
| On the other hand, if the clutch is put into gear when the shafts 


are revolving at approximately the same number of revolutions, 
itis evident no appreciable shock would ‘ye caused. It therefore 


ARRANGEMENT OF MAIN TURBINES AND GEARED CRUISING T 
URBINES 
WITH CLUTCHES FOR DISCONNECTING CRUISING TURBINES FOR FuLL SPEED 
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PULLEY DRIVEN FROM MAIN TURBINE suatt 


THREAD REVOLVES AMD 


| to form a correct estimate of the speed of rotation of 


| it has been found very easy to determine the pro 


| which an ordinary dog clutch is used, it is desirable that the 


| found that the work will not be taken up equally by the 


When a high speed is demanded it is contemplated | 
that the main turbine only will be working, and when a cruising | 
| the shafts close up to the clutel 


PPEARS TO RUN TO THe 
@ vas 


———: 
spdagerfiag : the ty, 
shafts in line with one another, Although such a device r 
not been fitted by us in any vessels, from trials made in Our sho 
shops 
8 per mo 
With reference to the coupling ited 
Selt, in 
two 
t 
another, “rly 
se 
anship it may }, 
. c differe 
surfaces in contact, and the faces of the clutch will readily aaa 
Therefore it is submitted thet whatever clutch is adopted the 
same faces should always be in contact, and this can be efecto 
A vaeat* ; . : EH 
by the projections of the dog clutch being of unequal size, 
Another point which should be borne in mind in Connection, 
. . : . i] 
with such clutches is to design the bearings which Support 
1es, so that they should hot | 
subjected to unequal wear. This is necessary, beceise if “Ona 
is a difference in the amount of wear to which the two bearing 
are subjected, causing the shafts to get out of line, the want 1 


to engage the clutch. 


clutches should only be capable of being put into year, go 
the same faces are always in contact with one 
with the greatest possible accuracy in workm 


movement between them and lead to trouble. For this Teaso, 


| it may be desirable that a certain length of shait should be 


interposed between where the power is transmitted and th, 
clutch, which would allow for the unequal wear 0! the maj, 
engine or turbine bearings, while the special bearings which hay, 
only to.support the weight of the shaft near the clutcies may hy 
considered as likely to wear evenly. ae ‘ 

The devices which I have had the privilege of des: ibing ar 
in a great measure, due to my father, Mr. Marriner, and yj 
Cotton, to whom I am further indebted for their help in the 
preparation of this paper. 

Mr. Nicholson explained how the moment whey 
the two shafts were running at the same speed could 
be ascertained by optical methods. 

Mr. Stocker said that he had three years’ experienc 
of these clutches, and it was betraying no confidence 
to say that to give satisfactory results they must he 
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DEVICES TO FACILITATE THE COUPLING OF CRUISING TURBINES 


could be overcome by dividing the power between 
three or four shafts, but marine engineers were 
inclined to return to the simplicity of the two-shaft 
arrangement if possible. 

Mr. W. Brooks Sayers said that while the noise 
associated with these gears was overcome to some 
extent by making the gears helical, there was another 
method. That was the adoption of the epicyclic 
form. 

Dr. Inglis, in replying on the discussion, said that 
the noise was less objectionable than was generally 
imagined. The consumption of water had _ been 
taken by actual measurement. 

A hearty vote of thanks was accorded to the author 
for bringing the subject before the Institution. 

The next paper read was that by Mr. Harold F. | 
Yarrow, “A Device to Facilitate the Coupling of | 
Cruising Turbines,” which was illustrated by a fine | 
set of working models. This paper is as follows :— 

Owing to the uneconomical performance of turbines when 
developing powers considerably below full power, attention has 
recently been directed to improving the economy of vessels when 
cruising at low speeds by the introduction of special motors such 
as turbines, internal combustion engines, or reciprocating 
steam engines. Sir Charles Parsons has already constructed 
successfully turbine installations having special cruising turbines. 
Certain difficulties that arise from the use of an additional motor, 
transmitting its power simultaneously with the main turbine, 
may render it necessary to use the main turbine and the cruising | 
turbine independently of one another, the vessel being driven | 
by the one or the other, and not by the two in- combination. 
This involves connecting and disconnecting the low-power 
motor from the main shaft. The cruising turbine or engine may 


becomes necessary to adopt some device by which the relative 


speeds of the two shafts can be ascertained, and when they are | done 
revolving at practically similar speeds the clutch could be put | 3 


into gear and the shafts then connected together. 

Fig. 2 shows one arrangement proposed, from which it will 
be seen that on the outside of each coupling a screw thread is cut, 
the threads on both couplings being similar. By watching the 
thread when the couplings revolve it makes their relative speeds 
at once apparent, and when the screw threads appear continuous 
the two couplings will be revolving at equal speeds. If they 
are rotating at different speeds the one which is revolving the 
more rapidly will make the screw thread appear to be travelling 


| faster. The optical effect produced by the rotation of the clutches 
| upon which the screw thread is cut makes the progression of 


the thread or spiral line in the direction of the axis of rotation 


| readily apparent, the eye at once recognising any difference in | 
| speed between the two shafts. 


Fig. 3 shows another method of carrying out the same idea. 


It will be seen that two pulleys are driven from each of the two | 


shafts that it is required to couple together, the pulleys revolving 
in opposite directions. Each pulley would be attached to a 
short spindle having at its extremity a bevel wheel gearing in 
with another bevel wheel, which latter would be fixed in a 
revolving frame, and therefore forming a differential gear 
similar to that used in a motorcar. If the two shafts are revolv- 
ing at the same speed it is evident that the revolving frame will 


| remain stationary, but if there is a difference in the revolutions 


of the two shafts the difference will make itself apparent by 
causing the revolving frame to rotate either in the one direction 


| or the other, depending upon which shaft is travelling faster. 


On the outside of the revolving frame it will be seen a screw 
thread is cut so as to make apparent the speed and direction of 
rotation of the revolving frame. 
shafts approximates very closely the revolving frame will almost 
stop, and the coupling can be connected with the minimum shock. 

Fig. 4 represents another device by which a pointer indicates 
the relative speeds of the two shafts. Many other devices could 
be designed for effecting the same object, but it will be admitted 
that without some means of this kind it would be very difficult 


| which is much less than is provided for in the Selandia ; 
| cabins, however, are roomy and modern, and provided with bath 
| and toilet rooms. 


When the speed of the two | 


made the equivalent of a solid shaft. It could be 


On the motion of the President a vote of thanks 
was passed to Mr. Yarrow. 


Prof. Hovgaard then presented the paper of Mr. 
I. Knudsen, ‘‘ Performance on Service of the Motor 
Ship Suecia,”’ which we print in full. 

In the autumn of 1911 the Rederiaktiebolaget Nordstjernan 
Company, of Stockholm, ordered six motor liners from Messrs. 
Burmeister and Wain, the firm with which I am connected, the 
dimensions of the vessels being as follows :—Length, 362ft.: 
breadth, 51ft. 3in.; and depth, 34ft.; carrying capacity, 6500 
tons deadweight. The machinery consists of two main engines, 
each of 1000 I.H.P. (4-cycle Diesel engines with 8 cylinders), 
besides two auxiliary Diesel engines each of 200 effective horse- 
power for working the compressors, auxiliary machinery (such 
as winches and steering gear), and for the production of the 


| electric light ; the machinery is in other respects similar to- that 


of the Selandia, which was described by the author in a paper 
read before*this Institution last year. As to passenger accom- 
modation, there are only eight cabins for first-class — 
the 


Further, there is ample saloon accomodation 
and a hospital. The Suecia is intended for the Sweden to La 
Plata service, and she will be chiefly employed for cargo purposes, 


| being fitted with the most modern loading and discharging gear, 
| such as double derricks and double winches. 


The vessel was launched on November 2nd, 1912, and the trial 
trip took place on December 17th, 1912. The next day she 
went to Limhamn, where she took in a cargo of 15,000 barrels 
of cement, then she sailed to Stockholm, where—as far as 
know—cargo of 4000 tons was taken in. On December 23rd 
she left for Gothenburg, and here she took in still more cargo, 
and lefton December 31st, arriving at Christiania on January Ist, 
where her cargo was completed, and on January 4th a trial trip 
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<< 
took place in the Christiania Fjord with the vessel fully laden. The full lines on Fig. 1 give the curves showing the indicated 
When the trial trip had been completed, she went to London, horse-power, the number of revolutions, and the speed obtained 
where she arrived on January 9th, and went from London to with the Suecia. The dotted lines on this figure give similar 
Rio Janeiro, arriving at that port on February Ist. I will refer | particulars obtained with the Princessan Ingeborg, a vessel built 
tain matters concerning the Suecia owing to some remarks | a few years ago for the same owners, but fitted with steam engines. 
As appears from the dimensions given on these diagrams, the 
vessels are almost alike, both in dimensions and also with regard 
to the fineness of lines. If the two vessels are compared, it will 
be seen that to obtain the same speed for the same displacement 
the same indicated horse-power is required, whether it is to be 
used in the motor liner or in the steamer. According to this result 
there seems to be no difference in the power required to propel a 
| vessel, whether this is effected by means of a single, large, slow- 
| running propeller, as in the steamer, or by two relatively fast- 
running small propellers, as in the motor liner. The propeller 
in the steamer has a diameter of 17ft. 6in., and in the motor liner 
| of 10ft. In this respect it must be remembered that in the 
Suecia the main Diesel engines do not work the pumps, nor the 


to cer 


| 
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MOTOR SHIP SUECIA, Fig. 2 


| indicated horse-power to the brake horse-power of the engines, 
| will, therefore, be about the same as in a steam engine, and the 
combined efficiency of the mechanism of the engines and of the 

| propellers is about the same as obtains with the steam engine. 
| The weight of steam installation in the Princessan 
Ingeborg brought up to correspond with the horse-power 
| of the motor installation amounts to 570 tons, as an 
extra main boiler was fitted in veiw of the cleaning 
of the boilers. The total machinery in the motor ship 
emmanens oe ee | Suecia weighs 470 tons. With regard to the space occupied 
MOTOR SHIP SUECIA, Fig. 1 | by the engines in the Suecia, this is 4]ft. of the length of the 
vessel, whereas it is 66ft. in the Princessan Ingeborg, although 
made in the discussion of the paper which was read before the | the H.P. as stated above is less in this vessel. It should be 
Institution of Naval Architects, to the effect that no information | stated that the trial trip took place under good conditions, such 
was given with regard to the efficiency of the propellers, &c., | as fine weather and deep water. ‘The vessel, however, has now 
compared with that of ordinary steamers, The reason why no | returned from her maiden voyage, and from the speed attained 
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| two first stages of the air compressors. The relation of the | 


the main Diesel engines, and when everything is allowed for, such 
| asthe consumption of the auxiliary engines, &c., the oil consump- 
tion per indicated horse-power of the main Dieselengines amounts 
to 154 grammes, including the fuel oil necessary for the working of 
the auxiliary engines, steering engines, pumps, &c., but exclusive 
of the oil used for heating the vessel. The mechanical efficiency 
of Diesel engines of the type used, but with the whole of the 
compression of the air necessary for fuel injection performed by 
the engines themselves instead of by auxiliaries, has been shown 
by bench trials to be 80 per cent., so that the oil consumption per 
brake horse-power of such a marine Diesel engine would amount 
to 1674 grammes per brake horse-power. The diagram— 
Fig. 2—which was taken during the trial trip, shows by its 
shape and appearance that the engine is extremely economical. 
| The Siam, which we recently built for the East Asiatic Com- 
| pany, was, until now, the biggest sea-going motor liner, her 
ength being 410ft., her carrying capacity 9200 tons, and the 
horse-power 3000. It may, perhaps, be of interest to follow the 
| development of motor liners, and I may add, therefore, that at 
present the following vessels have been ordered from my firm, 
besides those already delivered :—-One motor liner similar to the 
Siam, 410ft. long with engines of 3000 horse-power, for the East 
Asiatic Company. Five motor liners referred to above, similar 
to the Suecia, for the Rederiaktiebolaget Nordstjernan. One 
vessel, 405ft. long, carrying capacity 7500 tons, with engines 
of 2500 horse-power for the United Steamship Company of 
Copenhagen. ‘I'o replace the Fionia, which was sold to the 
Hamburg-Amerika Line, we are constructing for the East Asiatic 
| Company a motor liner, 390ft. long, with engines of 4000 horse- 
| power. This company has also ordered from us four other vessels, 
| each with a length of 410ft. with engines of 4000 horse-power. 
All the figures given of the horse-power are exclusive of the 
auxiliary Diesel engines. 


Mr. Hall Brown said he had been one of those who 
| had pressed for additional information concerning 
| the propulsive efficiency of the Diesel system, and he 
| thanked the author for what he had done towards 
| elucidating disputed points. The whole matter was, 
| however, not yet cleared up. There was a good deal 
|to be done in connection with the question of 
| propeller pitch, and in one case with which he was 
| familiar an alteration in this respect had led to a 
| considerable improvement—up to 12} per cent. in 
| speed. There was a tendency in designing the motor 
| ship to give her finer lines than the steamship with 
which comparison was made, and that fact had to 
be taken into account in considering the question of 
propulsive efficiency. It had been found that the 
| speed of motor ships was better maintained with 
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ARRANGEMENT OF MACHINERY FOR AN ELECTRICALLY PROPELLED VESSEL. 





(MAVOR SYSTEM) 
FOR SERVICE ON THE CANADIAN LAKES & CANALS. 





PRIME MOVERS —INTERNAL COMBUSTION ENGINES COUPLED 
TO THREE PHASE GENERATORS 400 REVS PER MINUTE. 


PROPELLING MOTOR -SOO S.H.P. 78 REVS. PER MINUTE 
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such information was given in connection with the Selandia was, ; on the Atlantic, the comparative trial trip results seem to hold 
that with this vessel, no trial trip took place with the ship fully | true in the practical performance of both vessels. : 
aden, and consequently we possessed no comparative results. | In the trial trip in Christiania Fjord the oil consumption per 


With the Suecia, however, we succeeded in carrying out this | indicated horse-power hour was measured, and a result was 
trial trip in Christiania Fjord, and I am glad to have this oppor- | obtained which, no doubt, is the best hitherto obtained, viz., 
tunity of publishing the results. 


' 134 grammes of oil per indicated horse-power hour, measured on 
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SECTION AT FRAME 13 LOOKING FORWARD.: 
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small than with large propellers. 

Prof. Hovgaard gave some additional information 
with regard to the performance of the Suecia at sea, 
which was not available when the paper was written. 
The ship had, he said, made a trip to Rio and back, 
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and the results were given for the Suecia and another 
ship, steam propelled, and except that she was some- 
what finer and longer, of the same dimensions as the 
Suecia. The log showed that the motor propelled 
ship maintained a speed higher by 9 per cent., and 
the home trip showed that the propulsive efliciency 
was about the same as with the steamship. 

Mr. H. A. Mavor presented the paper of which Mr. 
John Reid and himself are joint authors, ‘‘ A Case for 
Electric Propulsion.” 


The authors opened their paper with a lengthy 
discussion of the conditions prevailing on the Great 
Lakes of North America and the associated canals, 
and their influence on the design of vessels intended 
for trading on them. In this and similar situations 
where much manceuvring in narrow waters has to 
be done, the Diesel engine is, according to the authors, 
out of place. They advocated a Diesel electric 
equipment. The arguments employed being already 
well known to most of our readers, we may pass on 
to that part of the paper wherein the authors described 
the Tynemount, a vessel with Diesel electric pro- 
pulsion, which is now being built. 

In the Tynemount, which is now being built to demonstrate 
the Diesel electric arrangement of propelling machinery, a 
two-unit subdivision is arranged for, each unit furnishing 300 
brake horse-power. The accompanying engraving—page 33— 
shows approximately the general lay-out of the installation, and 
attention is directed in this illustration to the ease with which 
the generating units can be situated in any desired position, 
in & separate engine-room remote from the propeller motor, 
or on an upper flat, or as may be considered convenient. 

The electric system adopted is that identified with the name 
of the second writer, involving the use of alternating current. 
Investigation and actual tests have amply shown the suitability 
of this system for marine propulsion. This system has for its 
special object the simplification of the electric equipment. 
Many applications of electric power have been made to marine 
propulsion, but hitherto, with the exception of the Electric Arc, 

ropelled on this system and built in 1911, continuous currents 
only have been used, the reason being that regulation of speed 
and control is easier for continuous current under ordinary 
conditions than for alternating current. The disadvantages 
attached to the use of alternating current in respect of regula- 
tion are associated with the greater number of conductors 
and particularly with the property of alternating-current motors, 
that the speed of the motor bears a fixed ratio to the speed of 
the generator, and that any departure from this speed is asso- 
eiated normally with loss of efficiency and with more or less 
complicated devices for changing the frequency of the current 
alternations. 

In the system under notice these difficulties are overcome 
by the use of more than one frequency applied to each individual 
motor. The currents of different frequency are carried in 
independent mutually non-inductive circuits, the magnetic 
systems being entirely independent, but operating upon a 
eommon rotor, so that their mechanical effects can be super- 
posed and the power transmitted in the separate circuits com- 
bined to produce the required mechanical effect. The required 
currents may be obtained from one or more generators. 

In the Tynemount the equipment consists of two three-phase 
generators driven by Diesel engines running at 400 revolutions 
per minute. The electrical output from each set is 235 kilo- 
volt-ampéres at 500 volts alternating. The generators have 
six and eight poles respectively, giving frequencies of 20 and 
26.6 per second. The exciting current is obtained from direct 
connected continuous-current machines on the same shafts as 
the alternators. The normal exciting current is 30 ampéres 
at 100 volts. A single three-phase motor is coupled direct 
to the propeller shaft, which is of the ordinary type with marine 
thrust block. The motor develops 500 shaft horse-power. 
The rotor or moving part is of the simple squirrel cage type, 
without any electrical or mechanical connection other than its 
rigid attachment to the propeller shaft. The stationary part 
of the motor has two separate non-inductive windings for 
30 and 40 poles respectively. When each of these two windings 
is connected to the appropriate generator, the speed due to 
each is 78 revolutions per minute. By changing the connection 
on both windings, the direction of rotation is reversed, and by 
connecting the 40-pole winding of the motor to the 6-pole 
generator the speed in either direction drops to 58 revolutions 
per minute, or about three-quarters of the full revolutions. 
If full be not required, one generator may be stopped 
and the other left running at full revolutions under governor 
control and at full economy, because the power required to drive 
the ship at three-quarters speed is about half of that required 
to drive it at full speed. If either of the generators be left 
attached to its own winding and the other generator shut down, 
the ship is propelled by either engine at a little over half speed, 
the speed of the ship falling with the speed of rotation of the 
engine, until an automatic adjustment of power and speed is 
reached at about half speed. 

The control gear consists of an apparatus for changing the 
connections of the generator and motor windings respectively. 
There are five positions on the switch, corresponding to the 
ordinary positions on the engine-room telegraph. They are 
‘Full speed ahead,” ‘Half speed ahead,” “Stop,” “ Half 
speed astern,” and “ Full speed astern.”’ Each position of the 
controller is definitely fixed by means of cams and rollers, so 
that stopping at intermediate positions is prevented. The 
controlling gear provides for the interruption of the excitation 
of the generators while the switch is being moved from one step 
to another, the exciting switch and the main switch being 
interlocked so that the switching over operation is accomplished 
while the electric circuits are ‘‘ dead,” thus avoiding injurious 
sparking. Should it be found convenient, a very simple arrange- 
ment could be made whereby the control could be operated from 
the bridge of the vessel, and the engineer’s attention confined 
to the keeping of his engines lubricated and supplied with fuel 
to run at constant speed. It will be seen that this method of 
eontrol entirely dispenses with the stopping and starting of 
the Diesel engines for manceuvring, an operation which, in itself 
somewhat difficult, becomes impossible if a liberal supply of 
compressed air be not available. To keep up a supply of com- 
pressed air for manceuvring the vessels in the locks and channels 
of a canal involves the upkeep of a very expensive and in- 
efficient air-compressing plant, and the dispensing with this 
auxiliary is a very important feature of the system. It is 
also advantageous to have two units, each capable of driving 
the ship, so that in the event of any interruption to the running 
of either the vessel is still under control. The functions per- 
formed by the electric equipment may be recapitulated :— 
(1) It adapts the speed of the engine to the speed of the pro- 
peller ; (2) it combines the power of separate engines and applies 
the whole to a single propeller, with perfect freedom to use 
either or both power units; (3) it provides a simple and easy 
reversal of the propeller, while leaving the engines running in 
one direction at constant speed ; (4) it also provides ready 
means of distant control should this be required. 


Mr. Max Wurl said that the author had put for- 
ward a case in which it appeared that electric pro- 
pulsion would have some advantages compared with 


other methods. In comparing electric propulsion 
with the direct drive by means of Diesel engines the 
author had, however, overestimated the difficulties 
in connection with Diesel engines, particularly the 
difficulties in connection with the propellers. There 
was a very definite statement in the paper as to the 
results obtained, which were stated to be the best in 
locking operations with a very broad bladed pro- 
peller with a pitch ratio of 1-1 running at 80 revolu- 
‘tions per minute. It would be interesting to know 
if any comparative trials had been made upon which 
this statement had been based. If the opinions 
expressed in the paper were sound it would be a bad 
lookout for the Diesel engine on shipboard. Expe- 
rience had not borne this out, as the results obtained 
with the motor-driven ship Calgary with fast-running 
propellers had been as good as those obtained with 
the steamship. The Calgary had given a good per- 
formance in making the passage of the Welland Canal, 
and electric propulsion would have to improve on the 
figures available for the motor-driven ship before it 
could replace the direct drive by the Diesel engine. 

Mr. Mavor, in a brief reply, said that to reverse 
in the case of an engine running at 250 revolutions 
per minute was a serious undertaking for the engineer. 
He had been over to investigate the matter, and there 
was no doubt in his mind from personal experience 
that the propeller running at 80 revolutions per 
minute was the one which had proved most satis- 
factory in practice. 

This ended the business of the Conference. 

Mr. W. H. Whiting proposed and Dr. Thearle 
seconded, in appropriate terms, a hearty vote of 
thanks to the Institution of Engineers and Ship- 
builders in Scotland for the facilities given for the 
holding of the summer meeting and the hospitality 
offered to the members of the Institution of Naval 
Architects. 

The resolution was carried by acclamation. 

Mr. E. Hall Brown briefly acknowledged the vote 
on behalf of the Scottish Institution. 

The arrangements for the afternoon of the last 
day of the meeting included a reception by Mr. A. C. F. 
Henderson and Mrs. Henderson on the Anchor liner 
Caledonia and an excursion to Arrochar and Loch 
Lomond. 








TRAIN CONTROL. 
No. I. 


Tue subject of train control has been much to the | 


fore of late, and as it vitally affects the future of 
British railways, not only from the point ot view of 
the shareholders, but also from that of the general 


vision by heads of departments became impossible 
and different methods of handling railway affairs had 
to be found. Departments were divided and sub. 
divided, the chief officials had to depend more and 
more on reports from subordinates, who in time tendeq 
| to become experts in their own particular wop; 
with a very limited knowledge of the working of the 
railway beyond that work, and certain 1iethods 
of working became standard in a more or less hap. 
hazard way. Within the last few years these methods 
have been subject to review, and the study of the 
science of railway transportation has been taken up 
again very much at the same point at which it was 
left by the original investigators in the early cays of 
the railway era. Americans were undoubtedly the 
initiators of this movement, which has now reached 
us, and which is destined to have a far-reachino 
effect, the final results being rather difficult to fore. 
see. Train control is one of the first fruits of the 
movement in this country. 

The old system of rigidly separated departments 
which rather resented any attempt by other depart. 
ments to gain a knowledge of their internal working, 
resulted in great difficulty being experienced in finding 
men for promotion to the higher positions in which q 
broad point of view is essential. This was further 
accentuated by the before-mentioned — tendency 
of men to become experts in their own part of the 
work of a department. A further drawback wis that 
inter-departmental jealousy and _ suspicion were 
fostered, not through any wish of the head officials, 
| but as a natural consequence of the system. The 
/author has not infrequently heard an inspector of 
the locomotive or traffic department say, after a joint 
| inquiry had been held into an accident or irregularity : 
|“ got my men out of that all right.” A ver, 

laudable sentiment if they were not to blame, but 
| hardly in the interests of the railway service in genera] 
if they were. 

The subject of train control cannot be treated 
|fully and intelligently without first studying the 
| general organisation of the operating departments 
/and their relations one to another. In the four 
| tables—Figs. 1 to 4—various typical organisations 
|are shown, such departments as the secretury’s, 
| solicitor’s, accountant’s, and chief engineer’s being 
|omitted as not bearing directly on the subject. 
| The departments which appear may be described as 
the mechanical, commercial, and traffic operating 
| departments. 
Fig. 1 shows the organisation of a typical British 
| railway, an organisation practically universal in these 
| islands ten years ago. It will be seen that, although, 
| the commercial part of the goods department has been 
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public and the railway servants, a short series of 
articles descriptive of the objects of train control 
and the means of carrying it into practice may prove 
of interest at the present time. 

When railways were in their infancy they attracted 
the interest of some of the foremost brains of the 
times, and many works on the subject of transporta- 
tion which were then written are of general applica- 


Fic 


ore 
Running Loco, Works 
Manager 





| 
Superintendent of the Line 
| 


] - aca 
Rolling Stock Dist. Traffic Supts. 


Supt. 


| 
Dist. 'Time- 
table Ottices 


Rolling Stock 
Inspectors 


Dist. Traffic 
Inspectors 


Station Master 


Outdoor Signalmen Trainmen 


Station Staff 


Clerical 
Staff 


entirely separated from the traffic operating, depart- 
ment, the commercial work of the passenger service 
has not been so treated. It is difficult to introduce 
the control system effectively into this organisation, 
as the control officers should be supreme in the 
working of the traffic operating and locomotive 
running departments in all that concerns the movement 
of traffic, and for this control to be efficient a very 


% 2. 


General Manager 


Loco. Running Supt. 
| 


| 
Chief Mechanical Engineer 


Loco. 
Inspectors 


| | 


Dist. Loco. 


: 
Loco. Works Carr. & Wagon 
Supts. 


Manager Supt. 


Shed Foremen 


| 
I 


Enginemen 








Shed Repair Shed Men 
Staff 


tion to the present day. As railways developed the 
personal character and opinions of the chief officials 
largely influenced the lines on which the organisation 
of each railway grew, and those who know something 
of the trend of mind of those early officials can trace 
their influence to-day in the characteristics of some 
of our leading railways. As railways grew the detail 
work reached such dimensions that personal super- 
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| close working agreement, if not actual amalgamation, 
| must be established between the two. As long as 
| traffic operating is burdened with the passenger 
| commercial work, so long will it be difficult to find 
| men with the necessary qualifications for controlling 
/such an amalgamated department. Knowledge of 
| locomotive running and traffic operating, or of traffic 
| operating and passenger commercial work, are not 
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difficult to {ind in the same individual, but a thorough 
knowledge of all three cannot be expected. 

® which sets out the organisation of an 


Fig. => 
Argentine railway, has other defects. In order to 
establish closer working between the locomotive 


and traffic operating departments the former 
has been created a separate department, independent 
entirely of the chiet mechanical engineer. The 
running superintendent is thus responsible directly 
to the general manager, and has to preserve the 
balance between the calls of the proper maintenance 
and repair of the engines, on the one hand, and of the 
traffic requirements on the other —verily a Case of 
between Scylla and Charybdis, The difficulty of 
the position was increased, as it will be seen that in 
order that the chief mechanical engineer might have 
full control aver engine repairs in the running sheds 
as well as in the shops a dual control was established 


running 


engineer). These have each various assistants, 
sufficiently described by their titles. Under the 
joint jurisdiction of these three heads of departments 
comes the general superintendent, to whom the 
divisional superintendents are responsible. 

Under the divisional superintendets are the divi- 
sional engineers, divisional master mechanics, the 
train masters (traffic inspectors), and the chief 
despatchers (chief controllers). Reports from the 
divisional engineers and master mechanics on purely 
technical. matters, such as condition of bridges, 
buildings, &¢., or condition of locomotives, boilers, 
&c., are sent direct to the chief engineer or general 
superintendent of motive power, but in all that relates 
to the working of the division they are directly 
responsible to the divisional superintendent. One 
of the advantages claimed for this system is that a 
healthy rivalry is set up between the different divisions 


Fic. 3. 
President 


the traffic operating under the superintendent of the 


— 


line—Fig. 

(2) The running department as an independent 
department, but with the shed repairing staff under 
the works department—Fig. 2. 

(3) The running department under a_ technical 
head, who was, however, under a non-technical chief 
traffic manager, and entirely independent of the chief 
mechanical engineer. 

(4) The running department amalgamated with the 
traffic operating under a technical chief having the 
enginemen, shed staff, train staff, and control offices 
under him, but with no direct jurisdiction over the 
station staff, who remained under the traffic depart- 
ment. 

As a result of such experience, the author has not 
found that any of these organisations are really 
satisfactory for the working of the control system, 








Vice-president 
! 


Freight Traffic 


Pas-enger Traffic 
Manager 


Manager 


Dist. Freight 


Div. Ticket 
Agents 


Agents 


Dist. Passenger 
Agents 


Signal Engineer 


Maintenance of 


Chief Engineer 


| 
Kngineer Main- | Engineer Bridges 
tenance of Way 


General Manager 
j 


Supt. of 
and Buildings Telegraphs Service | 


Way Inspectors 


Divisional Engineers 


Roadmasters 


Road Gangs 


over the shed foremen, who were responsible to the 
chief mechanical engineer for the shed repairing staff 
and to the running superintendent tor the supply of 
engines and enginemen. In order that the control 
office might be in a position to control effectively 
the enginemen whilst on the road a representative 
of the running department was always present in 
each control office to arrange engine power and 
enginemen’s relief. This organisation is not to be 
recommended as the position of running superin- 
tendent is not an enviable one, and, moreover, shed 
foremen are hardly the right men to be entrusted with 
the difficult task of serving two masters. The control 
offices on this line order all special trains and power, 
cancel booked trains when not required, distribute 
empty stock, passenger and goods, arrange relief 
of train men, supervise the loading and running of 
all trains, and make all arrangements to meet special 
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for the premier place in efficiency of working. Divi- 


, sional control, however, is expensive as it means a 
large increase in the number of officials, each division 
requiring a complete staff in each working department, 
and the divisional superintendents as well as a large 
headquarters staff of inspectors, &c., under the heads 
of departments. Although probably necessary for 
the efficient control of railways covering a large area 
and with widely scattered districts, the divisional 
system is not necessary on our comparatively compact 
railways, with all points within, at the most, twelve 
hours’ journey of headquarters. We may, however, 
learn something from a study of this organisation. 
It will be noticed, first of all, that the whole of the 
comunercial 


operating all the work 


department. Secondly, 


connected with train movement comes under one man | 
work is transferred to a commercial inanager, this 


—in this case the divisional superintendent. The 
Fic. 4. 
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as in none of them do the whole of the operating staff, 
i.e., the enginemen, shed staff, train staff, station 
staff (including signalmen and yard staff), and the 
control offices come under one department. An 
exception must be made in favour of No. 3, but in 
this case the chief traffic manager not being a technical 
man, constant friction arose between the works 
department -and the running department. More- 
over, as the whole of the commercial work both 
goods and passenger, was also under the chief traffic 
manager, this official was overburdened by the 
multiplicity of his responsibilities. 

The organisation shown in Fig. 4 is an attempt to 
remedy these defects. The general superintendent 
should be a technical man, preferably with a loco- 
motive training followed by experience in _ traffic 
operating. Except that the passenger commercial 
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* Note,—Station Masters, Outdoor Station Staff, Signalmen, Trainmen, Yard Foremen and Yard Staff, Shed Foremen and Enginemen are under the orders of the District Control Offices in 


einergencies due to accidents or sudden rushes of 
traffic, 

Fig. 3 shows the organisation of a North American 
railway on the divisional plan. The distinguishing 
feature of this system is the arrangement of the line 
in divisions, each in charge of a divisional superintend- 
ent, who is in effect a local general manager. The 
president corresponds mostly nearly to our general 
manager, and has under him various vice-presidents, 
of whom we need only notice two—one in charge 
of the commercial (passenger and goods) work and 
the other responsible for the operating of the line— 
controlled under him by the general manager—and 
of new construction. The general manager is assisted 


by three heads of departments. The chief engineer 
(open lines engineer), the general superintendent of 
transportation, and the general superintendent of 
motive power and equipment (chief mechanical 


all matters relating to train control. 


| master mechanic, train master, and chief despatcher 
are all directly under his orders and responsible to 


| him. 
The point at which the authority of the chief 


mechanical engineer shall cease and that of the official | 
| term “‘ transportation ’’ will be used in future in these 


responsible for the traffic working, shall begin is the 
crux of the whole position. The locomotive running 
department is thus really the bone of contention. 
If it is entirely under the chief mechanical engineer 
it is apt to fall out of touch with the operating depart- 
ment, and if it is under the latter and quite separate 
‘from the works department friction arises over the 
question of locomotive repairs and the treatment 
the engines receive on the road. The writer has had 
| practical experience of the following methods of 
dealing with the question :-— 

(1) The British method, in which the running de- 


| partment is under the chief mechanical engineer and 





proposed organisation follows very closely that of the 
Midland Railway. 

As the term “‘ traffic’? has so long been associated 
in this country with the combined commercial 
passenger and traffic operating services, the American 
the amalgamated locomotive 


articles to signify 


| running and traffic operating department. 


Train control can best be described concisely as a 
concentration of the local knowledge possessed by 
employés up and down the line in an office where it 
can be tabulated and acted on to the best advantage 
in the working of the line as a whole. Thus yard 
foremen, signalmen, shed foremen and all the many 
other servants connected with transportation com- 
municate their knowledge and their special difficulties 
to the controller who advises them and makes the 
necessary arrangements for the good working of the 
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line from what may be called a bird’s-eye view of the 
whole situation. 

The first necessity for an efficient control is perfect 
sympathy between the control office and the outdoor 
staff. The control staff must be tactful, stern when 
necessary, but always ready to assist and advise the 
outdoor staff with its special knowledge of con- 
ditions throughout its area. 

The outdoor staff must, on the other hand, look 
on the control office as an aid to it in its work, 
and not as either an additional inspector over its 
movements or as an additional means of escape 
from its proper responsibilities. This good under- 
standing and good feeling is of the utmost importance. 
Without it control cannot be efficient. 

The second necessity for good control is a perfect 
telephone service, and it should generally be for the 
exclusive use of the control service. It should 
establish direct communication between the control 
office and all signal-boxes, yard inspectors, yard 
foremen, and engine sheds in the area controlled, and 
also between neighbouring control offices. The 
circuits should not have too many instruments on 
them, and, except in the case of unimportant branch 
lines, the various boxes and offices should only be 
able to call the control office and not one another. 
When the circuit is not so arranged a special ringing 
key should be provided at each instrument which 
calls the control office orly, the local ringing key 
not having any effect on the control office call board. 
Selective ringing should be adopted when it is desired 
to reduce the amount of bell-ringing in the signal 
cabins, but otherwise the ordinary arrangement of 
a Morse code for calling on the bell can be used by the 
control office. Selective ringing is certainly prefer- 
able on busy circuits, but is much more expensive 
to instal and maintain, and each case has to be decided 
on its merits. 

In a control office of average size the staff would 
probably consist of a chief controller, three head 
controllers, three assistant controllers, and three 
relief arrangers. The chief controller is responsible 
for the efficiency of the control office in general, and 
much of his time should be spent in a general survey 
of the traffic movement on his district and in thinking 
out schemes for the better working thereof. The 
remaining men are divided into three shifts 
of eight hours each. The head controller on each 
shift is responsible for moving the traffic expeditiously, 
watching the economical use of the locomotive power, 
making all arrangements possible to avoid excessive 
hours or relief to trainmen, and avoiding congestion 
at any point by taking steps in anticipation. The 
assistant controller receives all messages as to the 
movements of trains and records them by whatever 
system may be in use, watching for all delays and 
advising the head controller of them. The relief 
arranger is responsible for the relief of all enginemen 
and brakesmen, and he also watches the movement 
of all engines on and off the sheds and arranges for 
special power, recording the information on the 
prescribed forms. 

Each member of the control staff should have a 
separate switchboard on his desk. Some of those in 
use are of the ordinary plug and cord type, but an 
exceedingly neat type of switchboard has been in- 
stalled on the London and North-Western by Major 
Kennedy, the signal superintendent of the company, 
which does away with all cords and is much to be 
preferred. Selective ringing is not used. A small 
wooden case about 6in. high and 2ft. long stands on 
each desk. Along the upper part of the side facing 
the controller is a series of small glass-covered holes, 
one for each circuit, behind which are eye-ball indi- 
cators which turn over and display a number when a 
call is made on the circuit to which they correspond. 
Below each indicator is a small switch with the 
handle projecting horizontally towards the controller. 
This switch has three positions, the horizontal being 
the normal one. By depressing the switch the 
operator calls the other instruments on that circuit 
and by raising it above the horizontal he returns the 
indicator to normal and connects his speaking instru- 
ment to the circuit. There is no bell ringing in the 
control office, the indicators merely turning over and 
showing the number. The indicators corresponding 
to a circuit fall on all the switchboards in the control 
office when anyone on that circuit calls the control 
office. Thus any of the three men on duty can 
attend to the call, and if the message is for one of 
the other two he can either take the message or tell 
the man who is wanted to connect his instrument. 
In some cases it appears to the author that it would 
be better that certain calls should be received on one 
switchboard only. Thus nine out of ten calls from 
the running sheds are for the relief arranger, and it 
might be arranged for the ringing keys in the running 
shed offices to call that official’s switchboard only. 
This would save a certain amount of work in the 
control office. 

When introducing the control system the first 
matter to be decided is the number of control areas 
into which the line is to be divided and the limits of 
each area. Places between which there is a constant 
and well-defined stream of traffic flowing, and which 
are sufficiently near together to permit it should be 
in the same control area so that the whole movement 
of such traffic comes under one office. Thus, when- 
ever possible, a coal field and its principal port should 
be in the same area if the haul is sufficiently short to 








make the area manageable. The port of Newport 
(Mon.) and the Eastern and Western Valley coal fields 
are an excellent example of such conditions. The 
control areas should in any case be arranged so that 
they may deal with certain definite streams of traffic 
for as large a portion of the haul of such traffic as 
possible. That is to say, the number of control 
areas through which each large and constant move- 
ment of traffic has to pass should be as few as possible, 
The limit of size of each control area varies, of course, 
with the density of the traffic, but should not generally 
exceed the capacity of one man to keep the record of 
train movement correctly. The control office should 
be situated as near the geographical centre of the area 
as possible, as this permits of the minimum of expense 
on the installation of telephone circuits. 

In subsequent articles the actual working of train 
control will be considered under the four headings :—- 
(1) Control of loading and power. (2) Control of 
trainmen’s hours of duty and relief. (3) Control of 
train movement. (4) Control of rolling stock dis- 
tribution. 








THE FRENCH BATTLESHIP COURBET. 


WE are enabled to give on this page and on page 42 
some engravings reproduced from photographs of the 
recently completed French Dreadnought battleship 
Courbet, taken during the stay of this vessel at Spithead 
on the occasion of the visit to England of the President, 
Monsieur Poincaré. The Courbet is a sister vessel of the 











AMIDSHIPS PORT TURRET OF THE COURBET 


Jean Bart, which was described in our issue of June 27th 
last. Her leading particulars are as follows :— 

541ft. din. 

Ssft. Gin. 

29ft. 6in. 

23,467 tons 

28,000 


Length on the water-lin 
Maximum draught -. 
Normal displacement 
Designed horse-power .. 
Designed speed Sat een hy, wre o- ». BA knots 

Her armament consists of twelve 12in. 50-calibre guns, 
twenty-two 5.5in. 45-calibre guns, four 3-pounder guns, 
and four submerged torpedo tubes 18in. in diameter. 
Her main armour belt is 10}in. thick amidships and Tin. 
thick at the bow andstern. Her conning tower is protected 
with 11?in. armour, and her turrets with 124in. armour. 
The twelve 12in. guns are mounted in six turrets, two 
forward and two aft, on the centre line, and two, on oppo- 
site quarters, amidships. 

The propelling machinery consists of combined impulse 
and reaction turbines of the Parsons’ type, and the veasel is 
fitted with Belleville boilers arranged for burning coal 
or oil. Her’ maximum fuel capacity is 2700 tons of coal 
and 1000 tons of oil, which is calculated to give her’ a 
nominal radius of action of 8400 miles at 10 knots and 2300 
miles at 20 knots, 








THE LONDON COUNTY COUNCIL'S TRAM- 
WAYS RENEWALS FUND. 


In June, 1908, the London County Council decided to 
make provision for renewals in respect of its tramway 
undertaking -at the rate of two-thirds of a penny on the 
total car mileage run on its electric tramways each year. 
It was also decided that the question of the adequacy 
or otherwise of this provision should again be considered 
at the expiration of five years from that time. The 
Highways Committee has accordingly been recently 
reconsidering the matter, and has presented to the Council 
a report, of which the following is a digest. 

It is explained in the outset that the provision of 
two-thirds of a penny per car mile was the result of a 
careful computation based on the estimated lives of 
certain parts of the tramways undertaking, consisting of 





the permanent way, cables, machinery at the Greenwich 
generating station, petrol motor cars, petro] lorries 
steam lorries, ticket vans, cable vans and sundry hors, 
vehicles. No provision was made in respect ‘of the 
renewal of cars and other electrical rolling stock, ae 

traversers, electrically driven vehicles, &c., using tramway 
tracks, cable ducts, tracks in the car sheds and foundations 
for the permanent way, and the renewal of certain gy}. 
station machinery, switchgear and sundry plant and tools 

as work of this nature is paid for directly out of revenye 
Of a total expenditure to March 31st, 1913, of £7,521,035 
on items, the repayment of which is spread over twenty. 
five years, only about £2,974,000, says the report, jg 
covered by the renewals fund, the remainder being renewed 
out of revenue account as and when required. 

The report then states that “the recent falling of in 
tramway traffic receipts, owing to the great increase j, 
the motor omnibus competition which the tramways haye 
had to meet during the past year, has had the effect of 
bringing to a negligible figure the surplus (£497) in respect 
of 1912-13 to be added to the amount already in thy 
renewals fund, and the surplus—estimated at £43,399— 
for the current year will be very small unless conditions 
are materially altered. The question of the rate a eg; 
mile required becomes therefore for the moment ay 
academic one. At the same time, it is desirable to reyiey, 
the position in the light of actual experience gained gingg 
the present basis of renewals provision was instituted,” 

Thereport then proceeds to show that, taking the capital 
cost of the various items for which renewals provision 
should be made, and providing—by cumulative annuity— 
for the renewal at the end of their estimated life, the annual 
provision, a basis of an annual mileage of 56,000,000 
would be as set out below :— 


Amount a car mile, 


Annual provision— 


56,000,000 car 


Permanent way 
Surface work only, excluding slot rails, but 
including electrical equipment oe 
Generating station machinery and plant 
Sub-station machinery and plant . 
Cables and feeder pillars.. ... 
Machinery and plant in central car depot and 


1,319 


1,182 


vee en ce, AO ee ee 
Motor cars, lorries, wagons, carts, &c. 


148,103 635 


The .635d. compares with the .('d. arrived at five 
years ago, and it is pointed out that the reduction is due 
chiefly to the item of permanent way, which has been 
decreased from .54d. to .498d., in consequence of the cost 
of renewing slot rails not having been included in arriving 
at the latter figure. ‘‘ Experience,” says the report, 
** has shown that the slot rails last very much Tonger than 
the other surface trackwork, the life of these rails being 
estimated to-be about thirty years.” Apparently, there- 
fore it is not proposed at present to make provision for 
renewing these rails when the. time comes, but why this 
is so is not stated. 

On the other hand, no provision for the renewal of sub- 
station machinery and switchgear was included in the total 
figure of .66d. for renewals adopted by the Council in 
June, 1908. Several cases having, however, arisen in 
the past, in which the switchgear of an earlier pattern has 
proved unsuitable for modern conditions and for the heavier 
service of to-day, certain charges incurred in changing 
such switchgear have been debited to the renewals fund. 
It will also be necessary to have the sub-station motor 
generators rewound periodically. These charges should, 
it is considered, also be met out of the renewals fund, 
and to cover these contingencies a provision of -028d. 
per car mile has been included in the revised figures. 
It is thought that the average expenditure out of the 
renewals fund during each of the next five years will be 
about £139,000, which is equal to .595d. a car mile on a 
total of 56,000,000 car miles. Time alone can show 
whether the Highways Committee’s estimate is accurate 
in this respect or not, or if the basis on which the life of 
the various items has been estimated is correct. The 
amounts withdrawn from the Renewals Fund during the 
last six years and the estimate for the present year are 
set out in the following table :— 

Amount taken from 
Year. Renewals Fund. 
£ 
1907-8 
1908-9 
1909-10 
1910-11 
1911-12 
1912-13 
a eo 
and having regard to the general upward trend of the 
figures and the very large increase between 1912-13 and 
1913-14, it would seem optimistic to hope that the average 
for the next five years will not be more than £139,000. 

In any case, the Highways Committee has come to the 
conclusion that it will be best to let things go on as they 
are for another two years to see how things turn out. It 
recommends this course in view of the impracticability 
under existing conditions of estimating the amount that 
will be available for renewals; and, indeed, there does 
not seem to be much use deciding on the rate at which 
to set money aside, if there be none to put by. 


27,655 
39,677 


Sed (estimated) 116,400 








Tue United States Bureau of Navigation has issued a 
statement showing that during the first four months ot the 
operation of the Act to regulate radio communication, 
which took effect on December 13th, 1912, the Depart ment 
of Commerce, through the Bureau of Navigation, has issued 
3407 licences to wireless operators and stations i1 the 
United States. The first grade commercial operators 
licences number 1279 and the second grade 186, while 
1185 amateurs have been licensed. So far, 46 American 
ship stations and 18 coast stations have been licensed, 
and this branch of the work will now proceed more rapidly. 
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. be compressed slightly in an auxiliary pump or in A new application of the internal combustion engine 
THE ROYAL AGRICULTURAL SOCIETY’S SHOW. | the crank chamber. In the Diesel engine either of | was to be seen on the stand of Brazil, Straker and Co., 
This was a cargo winch operated 


No. II.* 
Royal Agricultural Society’s Show at Bristol, 
to an end on Saturday last, proved 
attraction to the large agricultural 


THE 
which came 


an immense 


two cycles may be used. There is first the four- 
stroke cycle, which is as follows :—First outstroke, 
in which air is drawn into the cylinder ; first 
instroke, in which the air thus drawn in is 

compressed till a  tem- 


perature at which ignition | 








Fig. S—BRAZIL, STRAKER’S CIL MOTOR WINCH 


population in the south-west counties. The total 
attendance exceeded that of any of the new 
series of shows, with the exception of that held at 


Newcastle. The figures for Bristol were :—Tuesday, 


1769; Wednesday, 21,632; Thursday, 31,155; 
Friday, 78,702 ; and Saturday, 45,890; total, 
179,148. At Neweastle the total attendance was | 
213,867. At Doncaster last vear where the Society 


was unfortunate in having the live stock section 
depleted by the outbreak of foot-and-mouth disease, 
the attendance was 90,139; at Norwich in 1911, 
the figures were 121,465; and at Liverpool in 1910, 
137,812; while at the previcus Bristol Show in 1878 
the attendance was 122,042. Making allowance for 
the effect of the splendid weather which was enjoyed 
in the south-west of England last week, the figures 
only serve to emphasise the fact that the English 
people are deeply interested in agricultural matters, 
and that with enterprising management and _ the | 
enlistment of local assistance the Royal Agricultural 
Show will always prove a popular attraction. 

Before continuing the description, begun last week, 
of the various types of oil engines exhibited, it might be 
an advantage if, in order to avoid confusion, we 
pointed out, for the benefit of our agricultural friends, 
in what way the cycles of the different engines vary. 
We shall take first the Otto (or four-stroke) cycle. In 
this, the first outstroke of the piston draws in the mix- 
ture of airand vapour ; in the first instroke the charge 
is compressed ; in the second outstroke the ignition 
and expansion of the charge takes place; and in 
the second instroke the spent gases are discharged. 
In this type of engine, therefore, the piston and 
fly-wheel receive only one impulse in two revolutions. 
In the two-stroke cycle, at the end of the outstroke | 
the piston uncovers an exhaust port through which 
the burnt charge is expelled by the incoming fresh 
charge, which generally enters also through a port 
uncovered by the piston. On the instroke the mixture 





of the charge will 
place is reached ; second 


jection of the fuel—either 
by a@ pump or by means 
ignition by the 
and 
the working 
place ; second 
in which the exhaust 
are driven out of 
the cylinder. This type 
of engine is being ex- 
tensively adopted in 
power stations, &c., but 
the very high compres- 
sion pressures do not seem 
to recommend it for such 
uses as are to be met 
with on farms or estates 
where skilled attendants 
are not usually found. In 
the Diesel two-stroke cycle, 
in the first portion of the 
outstroke the injection of 
the charge and ignition by the heat of the compressed 
air and consequent expansion takes place, while in 
the second portion of the same stroke the exhaust 


expansion 
stroke take 
instroke, 


gases 





take | 


outstroke, in which the in- | 


of compressed air—and the | 
heat of | 
compression in the cylinder | 
forming | 


Limited, Bristol. 
by a Djinn oil engine. A view of the appliance with 
the cover removed is given in Fig. 5. It is a two- 
| speed winch capable of lifting 1 ton at a speed of 
60ft. per minute, and is driven by a 7-9 h.p. vertical 
oil engine, all carried on one bed-plate, like a steam- 
driven winch. ‘The winch mechanism is of substantial 
proportions and of marine design. The barrel shaft 
runs in split adjustable bronze bearings, and is fitted 
with two large warping drums and a gipsy wheel for 
driving a windlass by a messenger chain when desired. 
The power is transmitted from the engine by means 
of Henderson’s friction mechanism, the load being 
controlled entirely by one lever which engages the 
friction roller on the one hand, or applies the brake 
|on the other. As the engine is governed there is 
no racing while the load is being lowered. A feature 
of the transmission mechanism is that the engine 
crank shaft is free from stresses, except those due to 
the torque, and consequently rough or careless hand- 
ling is not likely to result in a bent or sprung shaft. 
| The engine has a single vertical cylinder, and works on 
the four-cycle principle. It uses Russian vaporising 
oil or similar brands of refined petroleum. It is 
fitted with low-tension Bosch magneto ignition and 
forced lubrication, the oil and cooling water being 
circulated by means of excentric-driven plunger 
pumps. The governor is of the inertia hit-and-miss 
variety, and there is a hand throttle for slowing down 
the engine when standing by. The fly-wheel is heavy 
and the crank shaft has solid ;forged balance weights. 
All the working parts are easy of access, and the whole 
| engine is enclosed in a stout sheet iron case through 
which access to the levers, throttle, &c., is given by 
sliding doors. We are informed that the winch will 
deal with about 30-40 tons of grain per hour. In a 

















Fig. 7—-CROSSLEY’S 70 BRAKE HORSE-POWER GAS ENGINE 


takes place followed by the introduction of a new 
charge of air only ; in the succeeding instroke, the 
compression of the air to ignition temperature takes 
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Fig. B—CROSSLEY’S FOUR-CYCLE SEMI-DIESEL OIL ENGINE 


of air and vapour are compressed ready for ignition. | 

oe an explosion is effected at each revolution, | 
ut there is to be set against this advantage the draw- | 

back that the air for driving in the new charge must 





= —— ——— | sures of the Diese] engine are not required, the heat | horse-power shown in Fig. 6. 





* No, I. appeared July 4th, 


place. In the so-called semi-Diesel engines, although 
the fuel is injeeted at the end of the compression stroke, 


the heat of ®ompression is not utilised for ignition | 
purposes, consequently the high compression pres- | 


being supplied in most cases by mi@&ns of a hot bulb. 


recent instance, one of these winches discharged 
1600 bags of grain, each containing four bushels, 
in 4} hours, the cost of fuel being less than 2s. 6d. 
On the firm’s stand at Bristol a derrick gear giving a 
12ft. lift was used to illustrate the working of the 
appliance. The Djinn oil engine was also shown 
applied to a centrifugal pump and a dynamo. 

Brothers, Limited, Manchester, had a 
large stand, on which they showed five of their 
new types of engines ranging from 8 to 70 
brake horse-power and working on town’s gas, 
suction gas, and oil. Fig. 7 represents the new 
model Crossley engine of 70 brake horse-power, 
which was shown running on producer gas. The 
chief features of this engine are :—The symmetrical 
arrangement of the breech end, the vertical arrange- 
ment of the valves, the extended bed-plate, the 
simple form of the combustion chamber in one casting, 
no unwatered valve covers, the absence of bolts and 
studs in the water jacket space, and efficient lubrica- 
tion system. The cylinder, piston pin, crank pin, 
and exhaust valve are all lubricated by means of 
force pumps placed in a central lubricator operated 
| by an excentric on the side shaft. The amount of 
oil delivered to each part can be regulated and the 
flow can be observed by means of sight glasses. The 
crank shaft and side shaft bearings are all lubricated 
| by oil rings, each bearing having two. The engine is 
fitted with Crossley’s variable admission governing 
gear, which graduates the charges according to the 
demands for power made on the engine. The centri- 
fugal governor is of substantial design, and has all 
its working parts enclosed in a stationary oil-tight 
| casing. The ignition apparatus is a low-tension 
| magneto with provision for advancing the spark 
while the engine is running. This firm had also on 
its stand the four-cycle semi-Diesel engine of 50 brake 
The engine is of the 
| single-cylinder type, and is designed to work on any 


Crossley 
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kind of oil fuel. The oil is injected through a spraying 
device into a bottle-neck vaporiser just prior to the 
end of the compression stroke, the sprayer being 
adjustable to suit different qualities of oil. An 
impulse is given at each working stroke, as the 
governor is fitted with a device whereby the time at 
which the oil begins to be delivered is the same at 
all loads, but the period of admission is varied by 
the governor opening a relief valve in the delivery 
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Fig. 8—OIL SUPPLYING MECHANISM OF 


pipe at different times, according to the load on the 
engine. This method differs from that which is 
economy and clean working at varying loads. 
are informed that the consumption of residual oils 
on these engines is than half a pint per 
brake horse-power per hour at normal working load. 


less 








Fig, 9—INDICATOR DIAGRAMS 


sectional illustration, Fig. 8, shows diagram- 


The 


matically the combustion chamber, oil sprayer, oil 
pump, and governing system, and the indicator card. | 


Fig. 9 shows how by this system of governing the 
initial pressure and expansion pressures are reduced 
as the load is reduced. 





We | 


ithe engine. 


The engine is fitted with | 


had, as usual, something new. For the first time 
they exhibited an oil engine with magneto electric 
ignition. No lamp is used for starting. Instead, 
petrol is utilised to run the engine until the vaporiser 
is sufficiently hot for petroleum to be used. The 
most attractive feature of this firm’s stand was a 
three-cylinder semi-Diesel crude oil engine of 150 
brake horse-power shown driving a dynamo to which 
it was coupled direct. The Handyman agricultural 
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THE CROSSLEY ENGINE 


engines, which are specially suitable for all kinds of 
farm uses, and which are made in six sizes, from 1} to 
10 brake horse-power, are always a prominent feature 
of Petters’ stand. 

An admirably designed horizontal suction 
engine was exhibited by Fielding and Platt, Limited, 
Gloucester. This engine is built on the approved 
Continental lines, has graduated governing, forced 


cas 


| lubrication to the crank pin and piston, ring lubrica- 


tion for the main bearings, girder bed for supporting 


the cylinder, balanced crank and_ variable igni- 
jtion. The governing arrangements are simple 


and effective, controlling the proportions of gas and 
air passed into the cylinder according to the load on 
The gas and other valves are easily 
taken out for cleaning, and no adjustments need to 
be disturbed. The breech end of the engine is water 
cooled, 


Kynochs Limited, Birmingham, showed a_ hori- 


| zontal suction gas engine and plant of the electric 


light type, and capable of developing 95 brake horse- 
power. In order that the workmanship and material 
used in the construction of this engine could be readily 
observed, it was shown devoid of paint and varnish. 
As is now becoming customary in this class of engine, 
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Fig. 1O—-CLAYTON AND SHUTTLEWORTH’S VALVELESS OIL ENGINE 


Crossley’s water spray to the bottle neck vaporiser 
to enable the temperature of the latter to be regu- 
lated. The makers claim that by injecting the 
water into the vaporiser the tendency to corrosion 
which accompanies the injection of water into the 
cylinder is prevented. 

Petters, Limited, Yeovil, whose oil engines made 


the cylinder is supported throughout its entire 


| length by the bed-plate,and the latter has a floor 
| cast inside to collect the oil thrown into the well ; 


while the bed has an oil channel all round for the 
same purpose. The cylinder and combustion chamber 
are provided with special facilities for removing lime 
or other deposit from the cooling water. The exhaust 


their first appearance at the Royal Show in 1897, ! valves of engines of 95 horse-power and upwards are 





ta 
water cooled, and all valves are vertical. Variabl, 
governing, ring lubrication on the main and Outer 
bearings and side shaft, and forced lubrication of ¢), 
crank pin are other noteworthy features, ‘[), 
suction gas plant is designed for bituminous fuel, ang 
is of the down-draught type. It has an external 
vaporiser which can easily be taken to pieces {op 
cleaning, and an arrangement is fitted whereby th, 
water supplied to the vaporiser can be_ rezulated 
according to the load on the engine, The generato; 
has a substantial cast iron base with a water hottom, 
constructed so as to allow a considerable quauitity oj 
water to be held in reserve for softening the clinkey. 
keeping the fire-bars cool and for generating steay, 
quickly when starting up. 

The Campbell Gas Engine Company, Halifax. 
made a special feature of oil engines designed to ys 
the crude product, and the engines are designed for 
a high compression. The same firm also exhibited 
a 35 brake horse-power gas engine and suction gas 
plant and compressed air starter, a 22 brake horse. 
power reversible marine oil engine and other ty pes of 
internal combustion engines. 

Clayton and Shuttleworth, Limited, Lincoln, mad 
quite a special feature of a new valveless oil cngine, 
which is claimed to be as nearly automatic as it js 
possible to make an engine. The novel features of 
this engine are confined rather to improvements iy 
design and essential details than to principle, as the 
engine is of the so-called semi-Diesel type. Figs. 10, 
Ll and 12 represent views of the stationary engine, th 
governing gear and the pump mechanism. The 
engine operates on the two-cycle system, air being 
compressed in the boxed-in crank chamber to a 
pressure of 7 lb. per square inch. When the piston 
has nearly reached the end of its out-stroke, it uncovers 
two ports in the cylinder, one being the exhaust port 
and the other the port through which the compressed 
air enters to scavenge the cylinder. On the return 
stroke of the piston this air is compressed, and near 
the end of the stroke a charge of oil fuel and water is 
injected by the pump. The fuel and water are 
injected on to an igniter bulb by means of the pump, 
which is actuated by a system of rods and levers from 
an excentric on the crank shaft on the hit-and-miss 
principle. A lamp is required for starting, but 
beyond this the engine requires little or no attention, 
The lubrication of the piston, piston pin and crank pin 
is automatic and positively effected. The lubricat- 
ing oil is injected at three points round the cireun- 


ference of the cylinder. The crank shaft runs in 
large ring-oiled bearings. The engines shown at 


Bristol varied in size from 5} to 15 brake horse-power, 
and larger sizes are made. 

The National Gas Engine Company exhibited 
specimens of all its standard products with the excep- 
tion of its large tandem vertical gas engines. ‘The 
largest engine exhibited was a 44 brake horse-power 
gas engine and suction plant built on similar lines to 
that which won the R.A.S.E. gold medal at Derby in 
1906. Other exhibitors of internal combustion engines 
are as follows :——Russell, Newbery and Co., Altrin- 
cham; Fairbanks, Morse and Co., London; W. J. 
Bates and Co., Limited, Denton; Capel and Co., 
Dalston, N.E.; the Bristol Wagon and Carriage 
Works Company, Limited ; A. R. Tattersall and Co., 
London ; and Pilter and Co., Cannon-street, London, 

Messrs. H. Brown and Co., Prince-street, Bristol, 
showed a complete and compact boring plant, includ- 
ing a tubular steel derrick, bevel-geared turntable, 
winding apparatus and accessories, all driven by 4 
small petrol engine and forming a complete apparatus 
for procuring water supplies by means of the chilled 
shot boring process. Tuke and Bell, Limited, 
Leadenhall-street, London, showed a semi-septic 
installation for the purification of sewage and suitable 
for farm-houses, groups of cottages or country houses. 
[It consists of a semi-septic liquefaction tank of ferro- 
concrete, made in sections with a self-contained 
baftle-plate, galvanised wrought iron inlet and outlet 
slides, and ferro-concrete cover with cast iron lifting 
rings. There is a double aerobic filter bed built of 
ferro-concrete slabs on a concrete base and divided 
across the centre by an air space. The same firm 
also exhibited an automatic revolving distributor 
for aerobic filter beds. 

Richard Garrett and Sons, Limited, in addition 
to an extensive display of self-moving vehicles 
operated by steam, also exhibited a semi-stationary 
steam engine fitted with their superheater. Our 
readers are already familiar with this compact, 
economical power plant, which is built in sizes up to 
400 brake horse-power and with a guaranteed coal 
consumption of 1} 1b. of good steam coal per brake 
horse-power. Robey and Co., Limited, of Lincoln, 
showed examples of all their specialities, including 
a newly designed 12-ton steam road roller, vertical 
semi-Diesel oil engines, drop valve steam engines, and 
a 130 horse-power Uniflow steam engine. ‘This 
engine is of the entirely enclosed type, is fitted with 
forced lubrication to all parts, and has Robey’s patented 
compression relief valve. The cylinder dimensions 
are 15in. bore by 20in. stroke, and the steam pressure 
160 Ib. per square inch. A jet condenser is provided 
below the exhaust passage. 

In view of the increasing importance of the labour 
problem, it is not surprising that so much attention 
is being paid to means of transport. Pneumati¢ 
transport possesses advantages over mechanical 
means in some respects, and R. Boby, Limited, Bury 
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—— 
St. Edmund’s, showed a method of handling grain, 
malt and similar materials which is new to the Royal | 
Show. It is a German system, and employs either 
suetion Or compressed air, according to circumstances. 
If, for instance, the material has to be conveyed 


different parts to a certain point, suction is 


from ‘ 
used. In case, however, the material has to be moved 
from one spot to different: places, compressed air is 


prefer: able for small quantities, while for large quan- 


| main axle, thus obviating the employment of a second 


motion shaft hitherto used. 

Of flour milling machinery Thomas Robinson and 
Son, Limited, Rochdale, had an extensive display. 
rhe exhibits included their new emery scourer—Fig, 14 

an entirely re-designed machine, wherein the 
grain is subjected to a powerful aspiration as it enters 
the machine, as well as at the tail, to prevent any 


friable matter entering the scourer, where it would be 


single spindle moulding machine performs work which 
would be difficult and costly to do by hand, such as 
curved and irregular shaped moulding, straight mould- 
ing, tonguing and grooving, jointing, &e. The work 
is performed by cutters mounted on a vertical spindle 
which is carried in a slide and adjustable vertically. 
The vertical spindle and pulley are turned out of a 
solid bar and the spindle runs in self-aligning ball 
bearings. A guide pulley is now interposed between 























Figs. 11 and 12—CLAYTCN AND SHUTTLEWORTH’S VALVELESS OIL ENGINES 


tities even in this case suction air conveyors are pre- 


ferable. The discharger can then be made portable. 
If required, both systems can be combined. By | 
using the suction air conveyors the air is drawn off 


through a tube by means of a*vacuum pump, thus 
along the material supplied by suitable | 


carrying 
At the end the material is caught | 


spouts and nozzles. 


by dischargers and distributed in a uniform manner. | 


The air before entering the pump is purified from dust 

















Fig. ae eee MACHINE DRIVING 
ECHANISM 

and other dirt by means of a refining apparatus and 

an air washer, 

The design of mowing machines has shown no 
tendency to material alteration for many years, but 
Messrs. Hornsby this year show a machine in which a 
distinct advance has been effected in the driving 
mechanism, as will be seen from the ac companying 
illustration, Fig. 13. In this machine the power is 
transmitted from the internally toothed drum by an 
intermediate wheel to a spur pinion mounted on the 


| together as desired. 
| shaft, 


| immediately converted to dust and cause deteriora- 


tion of the stock. A strong aspiration on the casing 
at once draws the dust from the wheat through the 
perforations. The construction of the aspirating 
legs is such that the air is under perfect control, and the 
escape of odd grains of good wheat is prevented. 
The head and tail aspirations are brought together 
into a double spout shown at the centre of the | 
machine, and can be taken off separately or mixed | 
The fan is fitted on a separate | 
giving more thorough aspiration and better 
control. 

Other exhibits in the mill section included an 
improved wheat stoner, washer, and whizzer. The 
machine is provided with a new form of internal 


efficient whizzing action. Ball bearings are fitted | 
to take the thrust on the footstep. Then there was the | 





| well-known diagonal roller mill, represented by two 
| machines—a break mill, 10in. by 60in., and a reduc- 
tion mill, 13in. by 10in. by 40in. 

















Fig. 4—ROBINSON’S EMERY GRAIN SCOURER 


plansifter system was represented by the C.B. separator 
and aspirator and the double crank plansifter. The 
advantages claimed are that it simplifies the process 
of milling, enhances the value of the product, and 
effects a great saving in power. 

In woodworking machinery Messrs. Robinson were | 
well represented. Their exhibits included a combined 
rope and radial arm feed saw bench and a small 
saw bench with rising and falling table. This bench, 
which is suitable for cabinet makers, joiners, and 
patternmakers, is capable of performing various 
kinds of work, such as ripping, cross-cutting, mitreing, 
jointing, rebating, tonguing and grooving, and 
beading, and small moulding. The size of the table 
is 39in. by 24in. and saws up to 20in. diameter may 
be carried. The spindle is arranged so that the saw 
may be easily replaced with a cutter block for tonguing 
and grooving. A canting fence is provided with 
quick and fine screw adjustments, either secured in a 
slot or of the turn-over type, as may be desired. The 
table rises and falls by screw on a long vertical slide. 
Ring lubricated bearings are provided. A vertical 





drum and increased lifting area, resulting in a highly | 


The cyclo-pneumatic | 


the machine and the countershaft for deflecting the 
belt. This obviates the necessity of a long pulley 
for reversing ; it also acts as a belt tightener. It is 
fitted with ball bearings. The fence and pressure 
springs have universal adjustment. 

| Other exhibitors of flour milling machinery are :- 
Samuelson and Co., Ltd., Banbury, and E. R. and F. 

| Turner, Ltd., Ipswich. One of, the most noteworthy 
| features of the stand of Messrs. Samuelson was a self- 
contained complete milling plant suitable for the 
Colonies. It has a capacity of 1} sacks per hour, and 
| a particular feature of this compact plant is the ease 
with which access is gained to all the parts for inspec- 
|tion. The Banbury break-cyclo separator was also 
exhibited, among other of this firm’s appliances. In 
this machine the separation of the light from the heavy 
portion of the feed is effected by air on the air belt 
principle, and the design is such that the whole of the 
air within the machine takes a cyclonic path, both 
| during the upward asperating and downward deposit- 
ing currents. The successful operation of this 
| separator is claimed to be due to the arrangement of 
| the air inlets and outlets, fan, valve and passages 
concentrically and within the one chamber, where the 
air pressure is maintained constant. The machine 
| shown had the feed entering from above at the centre. 
| The material falls directly on to a feeding disc sus- 
| pended from the fan, which revolves within the 
| elongated inlet leading to the fan. It is evenly 
| distributed by the action of the disc, combined with 
| the cyclonic ‘and uprising current of air within the 
| suction tube. The heavy portions of the feed fall 
| into a central hopper below the feeding dise and 
| aspirating tube, and are delivered by a spout at the 
| 

| 





| lower part of the machine. The lighter particles are 
| discharged with the air around the periphery of the 
| fan, and are deposited in the surrounding casing for 
| collection and delivery, while the air passes back 
| again to the fan and completes the air belt circuit. 
| At the inlet to the fan there is fitted an adjustable 
| valve of the Iris diaphragm type to give a variable 
and concentric opening. The fan runs on a ball 
| bearing collar and the machine is provided with a 
|counter shaft and collecting conveyors. Another 
| machine shown was the 10in. by 40in. roller mill, 
which is fitted with a neat compound micrometer 
adjustment of the rollers. Messrs. A. R. Tattersall 
and Co., Mark-lane, London, among other milling 
appliances, showed a complete flour milling machine, 
with a capacity of 280 Ib. of flour per hour, driven by 
| means of a single belt. 

| Messrs. Turner exhibit a considerable number 
of milling appliances, including corn grinding mills, 
roller mills, centrifugal dressing machines, wheat 
washers and stoners, magnetic separator, and the 
Turner oil engine, both fixed and portable. This 
engine has already been described in these columns 
and requires no further mention. 

Owing to the large and steadily increasing demand 
for suction gas engines, due to the economy of this 
class of motive power, Davey, Paxman and Co., 
Limited, exhibited a complete plant. The engine is 
rated at 52 brake horse-power when running upon town 
gas, and 40 to 45 brake horse-power when running 
upon suction gas at 220 revolutions per minute. It 
is of the horizontal single-cylinder type, with one 
fly-wheel 7ft. diameter by 8in. wide on face, and 
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20in. diameter by 13in. wide. The 
general design of the engine is that which is fast 
becoming universal, that with the eylinder 
jacket and bed cast in one piece, by which means 
practically the whole of the cylinder is supported, 
the only slight overhang being in the combustion 
chamber itself. The cylinder is fitted with a liner 
which is free to expand and contract independently 
of the jacket, and is easily renewable when worn. 
The design of the combustion chamber has been care- 
fully thought out, so as to expose a minimum surface 
to the action of the flame. The main bearings and 
sideshaft bearings are fitted with self-oiling chain 
lubrication, an oil gauge being provided by which the 
depth of the oil can easily be ascertained. An outer 
bearing with pedestal is also provided beyond the 
fly-wheel. The valve gear is a recent invention of the 
firm’s, and, with the engine exhibited, this is arranged 
for quality governing, that is, the governor acts upon 
the gas valve only—through a link moving in a quad- 
rant—thus varying the strength of the mixture, but 
‘leaving the volume of the charge in the cylinder fairly 
constant, and keeping practically the same compres- 
sion at all loads. The valve gear can also be arranged 
for quantity governing. By means of the link and 
quadrant, the opening of the gas valve can be varied 
from nothing to its maximum. lift. The air and gas 
valves are concentric. This system has proved quite 
satisfactory for engines used for electrical work, a 
very close governing being obtainable. The ignition 
of the charge is effected by means of a low-tension 
spark from the magneto, the timing of the spark 
being controlled by a small thumb wheel. 
The piston is supplied with oil from a small 
oil pump driven from the side shaft; the small 
end of the connecting-rod is independently lubri- 
cated ; the stem of the exhaust valve is fitted with a 
Stauffer lubricator; the skew gearing, which is 
machine cut, runs in an enclosed oil bath; and, 
finally, an oil trough is cast round the bed-plate of 
the engine to catch waste oil, and to prevent it 
reaching the foundations. The crank is balanced. 
The whole engine is a very compact and rigid job, 
and is a good example of the latest practice in gas 
engines. The starting is effected by means of a 
compressed air self-starter. The suction gas plant, 
supplying gas for the engine just described, is of the 
firm’s latest design. The generator body is built up 
of mild steel plates, closely riveted. The brick lining 
is a solid job from the cast iron dead plate to the top 
of the generator. The grate area is generously pro- 
portioned. The vaporiser for supplying steam to the 
plant is so placed that it is heated by the gases leaving 
the producer, which cools them considerably before 
entering the scrubber; its design reduces to a mini- 
mum any tendency to fracture, owing to varying 
temperatures in the producer. The generator doors 
close against machined faces. Both air and steam 
supplies for the plant are under control, but at 
the same time there is an absence of plug cocks 
or valves. Hand hole and cleaning covers are 
provided on the pipes, and poking holes are arranged 
on the top of the generator. The coke scrubber is 
of large size. It is built up of mild steel plates, but 
the base is of cast iron, in order to obviate corrosive 
action. The water sprinkler is of improved design. 
Last week we referred briefly to the Amo milking 
machine, which had been awarded the gold medal by 
the R.A.S.E. We are now able to give further 
particulars of this ingenious labour-saving appliance. 
It is composed of a tin vessel, holding about 3 gallons 
of milk, having attached to it a pulsator, four cellu- 
loid tubes and four teat cups. The vessel is hung 
over the cow’s back on an adjustable web band, and 
a rubber tube is connected to a }#in. vacuum tube, 
which is attached to the main beams of the building. 
In this way a vacuum is created in the tin vessel. 
The teat cups are then separately attached to the 
cow’s teats and the milk flows into the vessel. The four 
celluloid tubes are movable, and are adjusted to the 
cow’s udder by sliding in or out. When in the correct 
position a small lever is pulled forward which acts 
_on a rubber band and holds the celluloid tube firmly 
in the tin vessel, but at the same time allows of both 
vertical and lateral movement. There is a tap 
between each celluloid tube and each teat cup, 
which is opened immediately the cup is applied to the 
teat, and the teat cups are disconnected from the 
tubes by giving them half a turn. The teat cups are 
composed of an outer casing of aluminium, inside 
which is a Para rubber lining. This is fitted tightly 
in the bottom of the aluminium casing, inside a 
rubber ring, and stretched tight at the top. This 
prevents the admission of air between the cup and 
casing. The aluminium cup is then fitted over the 
top, and the teat cup is ready to attach to the metal 
and celluloid pipe. On the side of the cup facing 
the milk receptacle is a small connecting pipe about 
Zin. long for connecting the cup with the pulsator. 
The tin vessel is connected with the pulsator in a 
similar manner. The vacuum is first created by a 
small air pump fixed in any convenient place. This 
is connected to the cowsheds by means of in. tubes. 
This, in turn, is connected by a length of rubber 
piping to the milk vessel, which, in its turn, is con- 
nected to the pulsator, and the pulsator to the teat 
cups. The suction on the point of the cow’s teat is 
very slight, and the pulsating movement of the teat 
cups is very similar to a man milking by hand. It 
is impossible for any milk to get in or near the pul- 


driving pulley 


is, 





sator, and it cannot get out of the milk vessel on 
account of a rubber ball fixed in a small case inside 
the vessel immediately under the pipe which abstracts 
the air. The machine was shown by the Wilts 
United Dairies, Limited, Devizes. 








SIX MONTHS’ CLYDE SHIPBUILDING. 


Tue past six months have formed a half-year of quite 
unprecedented activity in Clyde shipbuilding, and as 
measured by output of tonnage excel all previous records, 
while the character of the work involved also presents 
many features of note. Had the rank and file of shipyard 
artisans worked more steadily the tale would have been 
even greater, but irregular time-keeping as well as broken 
weather has caused serious delay in the completion and 
delivery of vessels. In this connection, reference may 
be made, in passing, to the remarks of Lord Aber- 
conway when presiding several days ago at the annual 
meeting of John Brown and Co., Limited, Shettield and 
Clydebank. ‘‘ Bad time-keeping had reached such a 
point in the shipyards,” he said, “that he ventured the 
opinion that during the past year there had been hardly 
any money made in any of the shipyards of the country. 
Shipbuilders incurred fines for late delivery and works 
charges accumulated and gradually ate up the profits.” 

During the six months Clyde shipbuilders have launched 
127 vessels, aggregating 348,470 tons gross, this being the 
largest output“on record, exceeding the previous best 
viz., the first six°months of 1906—by over 12,000 tons. 
The output for January consisted of five vessels of 9750 
tons; for February, 17 vessels of 47,050 tons; March, 
19 vessels of 61,050 tons ; April, 27 vessels of 119,300 tons ; 
May, 37 vessels of 56,830 tons; and June, 22 vessels of 
54,480 tons. The April output, it will be noted, was 
almost double the amount for the next highest month. 
This, of course, was largely on account of the returns 
including such leviathan steamships as the Cunard liner 
Aquitania of 47,000 tons and the Allan liner Calgarian of 
18,500 tons. With one exception, it is the highest monthly 
output in the history of the Clyde shipbuilding industry, 
the exception being June, 1906, which, largely owing to the 
launch of the Cunard liner Lusitania, had to its eredit the 
record figure of 124,540 tons. 

The individual units making up the past six months’ 
output were notable for variety as well as size. In addition 
to several large liners for the Cunard Company, the 
Allan Line, the P. and O. Company, the British India 
S.N. Company, the British and Burmese S.N. Company, 
record steamships as to size were launched by Alex. 
Stephen and Sons, Linthouse, and Wm. Hamilton and Co., 
Port-Glasgow. Record dredgers as to size and capacity 
were launched by Lobnitz and Co. and Wm. Simons and 
Co., Renfrew. While no warships of heavy calibre were 
sent off the stocks, the period saw the launch of four 
torpedo-boat destroyers. Vessels in which propulsion is 
by turbines, and others of smaller size in which oil motors 
are adopted, were plentiful. 

The threatened imminence of a national strike over 
wages demands has had the effect of stopping or deferring 
the placing of fresh contracts, and the activity in launching 
has not been anything like balanced by the amount of 
new work actually booked. With what has come in, 
however, and peace in the yards once assured, there is 
work enough as it is to keep most of the establishments 
well employed for a year ahead. Should there be in the 
interval an improvement in economic and labour conditions 
there is a strong feeling that brisk times may be even 
further prolonged. 








WARRINGTON BRIDGE. 


THEIR Majesties the King and Queen commenced their 
round of visits in Lancashire last Monday, the 7th inst., 
and entered the county at Warrington, where one of the 
first official acts of the King was to open the first half of 


the new Town Bridge, which is now being erected. The 
new bridge, for which Mr. John J. Webster, M. Inst. C.E., 
of Westminster, is the engineer, is the sixth which has been 
erected on the site. The first structure was built about 
600 years ago, and little is known of the details beyond the 
fact that it lasted fifty years. The second bridge was built 
at the end of the fourteenth century and lasted one hun- 
dred years. Both these bridges were built by private 
people. At that time the right to collect tolls was sought 
by many people who had had nothing whatever to do with 
the erection of the structures ; the clergy gave indulgence 
to others, and some unsuccessful attempts were made to 
raise rates in other ways. 

The third bridge was built by the first Earl of Derby 
in 1496 ; this was a stone structure erected as a compliment 
to his Royal cousin, King Henry VII., upon the occasion 
of his visit to Lathom and Knowsley. It was erected about 
three-quarters of a mile below the old ford. At the 
approach of the rebel army in 1745 the central arch was 
destroyed. It was rebuilt by the Government in 1747, 
a watch tower being erected at the centre. This structure 
was demolished in 1812 and a wooden bridge on stone piers 
was erected from the designs of Mr. Harrison, of Chester. 
This bridge got gradually weaker and was finally 
demolished, the present stone bridge, the fifth on the site, 
being opened in the year of the accession of the late Queen 
Victoria in 1837. 

The new bridge is being constructed of reinforced con- 
crete, and will be the largest structure of its kind in the 
country. It consists of ten parabolic ribs of 134ft. clear 
span, the roadway and footways being 80ft. clear between 
the inner face of the parapets—about 2ft. less than the 
width of Westminster Bridge. The contractors are 
Alfred Thorne and Sons, Westminster. The ribs are 
about 4ft. 6in. deep at the springing and 3ft. 9in. wide, 
being 2ft. 6in. deep by 3ft. 9in. at the centre of the span. 
They have transverse bracing to the vertical columns, 
which support the roadway, consisting of longitudinal and 
transverse beams with 6}in. slabs. The roadway is paved 
with wood and the footpaths are of concrete slabs. The 
reinforcement is upon the Considére spiral system. The 
river walls are of reinforced concrete made to represent 
coursed masonry. 








As the ribs and abutments are homogeneous, the engineer 
decided to adopt temporary hinges during erection at 
the springing and at the crown. This plan was adopteq 
so as to overcome any ill effects from internal stresses dye 
to possible subsidence or other causes. These hinges 
were made up solid after the ribs had borne the whole of 
the dead weight of the structure for several weeks. 

The cost of the structure when complete will approxi. 
mate £25,000. 








INSTITUTION OF MECHANICAL ENGINEERS, 


In accordance with previous announcements, the Simmer 
Meeting of the Institution of Mechanical Engineers will te held 
in Cambridge, and will begin on Tuesday, July 29th. A Cam. 
bridge Reception Committee has been formed, consistiny of the 
Chancellor of the University (the Right Hon. Lord Ruy leigh, 
P.C., O.M., D.C.L., LL.D., F.R.S., Hon. Life Member), the 
Right Worshipful the Vice-Chancellor (Rev. S. A. Don tldson, 
D.D.), the Worshipful the Mayor of Cambridge (Couucillor 
Walter H. Francis), and the members of the Institution and 
other gentlemen resident in the neighbourhood. 

The following papers have been offered for readiny and 
discussion, and will be presented as time permits, but not neces. 
sarily in the order here given :—‘* A New Method of Cooling Gas 
Engines,” by Professor Bertram Hopkinson, F.R.S., Member, 
of Cambridge ; ‘‘ Modern Methods of Measuring Tempera ure,” 
by Robert S. Whipple, of Cambridge ; ‘* Modern Pumping 
Machinery for the Drainage of the Fens,” by Richard W. Allen, 
Member, of Bedford ; “‘ The Drainage of the Fens,” by Richard 
F. Grantham, of London; ‘‘ The Draimage of the River Ouse 
Basin,”’ by E. G. Crocker, Associate Member, of Ely ; ‘* Modern 
Flour Milling Machinery,” by Robert B. Creak, Member, of 
Manchester ; ‘“‘ A Few Notes on Engineering Research and its 
Co-ordination,” by G. H. Roberts, Member, of Woolwich, 
Advance proofs of these papers may be obtained, as soon as ready, 
on application to the secretary, and will bo sent to all members 
applying for tickets. ay ies 

The outline programme for the meeting is given below. 

Monday, July 28th.—The secretaries’ office in Gonville and 
Caius College (adjoining the meeting hall) will be open from 
3 p.m. to 6 p.m. for the registration of addresses, issue of badges, 
&c. Professor Bertram Hopkinson, F.R.S., Member, kindly 
acts as honorary local secretary. 

Tuesday, July 29th.—10 a.m.: The Right Worshipful the 
Vice-Chancellor of the University (Rev. 8. A. Donaldson, D.D.), 
the Worshipful the Mayor of Cambridge (Councillor Walter H, 
Francis), and the members of the Cambridge Reception Com. 
mittee, will weleome the President (Sir H. Frederick Donaldson, 
K.C.B.), and the Council and members of the Institution, in 
the Senate House of the University ; reading and discussion of 
papers, Sir H. Frederick Donaldson, K.C.B., President, in the 
chair. 1 p.m.: Luncheon in the dining hall of Trinity College. 
In the afternoon visits will be paid to the Observatory ; to the 
Saxon and Norman Cement Works; and to other works, &c., 
in Cambridge. The ladies will visit Newnham College. The 
Institution dinner will be held in the Guildhall on Tuesday 
evening, and will be followed by a reception in Trinity Lodge, by 
kind invitation of the Rev. H. Montagu Butler, D.D., Master 
of Trinity College, and Mrs. Butler. 

Wednesday, July 30th.—10 a.m.: Reading and discussion of 
papers, Sir H. Frederick Donaldson, K.C.B., President, in the 
chair. 1 p.m.: Luncheon in the dining hall of King’s College. 
2.30 p.m.: Individual visits to works and places of interest in 
Cambridge. 3.30 to 6 p.m.: Garden party at Magdalene Lodge, 
by kind invitation of the Right Worshipful the Vice-Chancellor 
of the University, the Rev. 8. A. Donaldson, D.D., Master of 
Magdalene College, and Lady Albinia Donaldson. 9 to 11 p.m.: 
Reception in the Guildhall, by kind invitation of the Worshipful 
the Mayor of Cambridge, Councillor Walter H. Francis, and Mrs. 
Francis. 

Thursday, July 3\st.—Alternate whole-day excursions to 
Ipswich to visit Messrs. Reavell and Co., and the Ipswich 
Corporation electric power station and tramways depot, and 
other work, and to Ely to visit the Cathedral, under the guidance 
of the Dean, the Very Rev. A. F. Kirkpatrick, D.D. ; luncheon ; 
visit to the garden of the Bishop's palace, by invitation of the 
Right Rev. the Lord Bishop of Ely, Dr. F. H. Chase, and Mrs, 
Chase ; tea in the deanery, by invitation of the Dean, 

Friday, August 1st.—Whole-day excursion to Bedford. Visit 
Queen’s Engineering Works ; luncheon, by invitation of Messrs. 
W. H. Allen, Son and Co.; drive to visit other works in Bedford. 
In the afternoon there will be a garden party at Bromham House, 
by invitation of Mr. William H. Allen, Member of Council, and 
Mrs. Longhurst. 





INTERNATIONAL ELECTRICAL CONGRESS. 


THE preliminary arrangements for the International Electrica 
Congress which is to be held in San Francisco during the week 
beginning September 13th, 1915, in conjunction with the 
Panama-Pacific International Exhibition, and under the auspices 
of the American Institute of Electrical Engineers, are now being 
effected by the Committee on Organisation. 

In the week preceding the Congress there will be a meeting 
of the International Electro-technical Commission. 

The Congress is being divided into twelve sections as follows : 

(1) Generation, Transmission and Distribution.—Central station 
and sub-station design, control and operation. Long distance 
transmission of electric power. 

(2) Apparatus Design.—Generators, motors and transformers. 
Prime movers and their relations. The rating of machinery. 

(3) Electric Traction and Transportation.—City, surface and 
rapid tfansit railways ; inter-urban and trunk lines ; electric 
vehicles, ship propulsion, mining railways, elevators and hoists. 

(4) Electric Power for Industrial and Domestic Use.—Factories, 
mills, refrigeration, heating devices, &c. 

(5) Lighting and Illumination.—Are and incandescent lighting ; 
the science and art of illumination. 

(6) Protective Devices ; Transients.—Switches, circuit breakers; 
condensers ; electro-statics ; disruptive phenomena ; high fre- 
quency phenomena. ; 

(7) Electro-chemistry and Electro-metallurgy.—Electrolytic and 
metallurgical apparatus and processes. 

(8) Telegraphy and Telephony.—{a) All communication of 
intelligence by the use of wires ; (b) electro-magnetic waves and 
radio-telegraphy and telephony. 

(9) Electrical Instruments and Electrical Measurements.— 
Switchboard, portable, standard and absolute instruments. 
Testing and standardisation methods ; absolute measurements. 

(10) Ecomonics of Central Stations and Systems.—Load factors, 
power factors and all problems affecting the economy of central 
stations; also rates and regulation by public service com- 
missions. 

(11) Electro-physics.—Radio-activity ; 
and vapour conduction; electron theory ; 
matter. 

(12) Miscellaneous.—Such as history of literature of electrical 
engineering ; symbols and nomenclature ; engineering education 
and ethics. 

In each section it is desired to include as many notable papers 
dealing with the status or the progress of the art as practicable. 
Offers of papers and suggestions in this connection should be 
directed to the Secretary of the Committee on Organisation, 
Dr. E. B. Rosa, Bureau of Standards, Washington, D.C. 
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RAILWAY MATTERS. 


On June 29th the Edinburgh cable car tramway ser- 
e on the Portobello route was interrupted owing to the 
t heat expanding the track metals at a point where 
the road was up for repairs at Piershill Bridge. Water 
was liberally used to douch the rails, and the iron stay 
rods connection the rails with the cable slot, and screw 
jacks were brought into operation. 





vie 


Toss who have followed the awakening to life of the 
devastated town of Messina will be interested to know that 
a concession has been granted to the Sicilian Tramways 
Company for the construction and working of an electric 
tramway system in that city, and that the designs have 
peen definitely approved. The urban lines, of which there 
will be two, will start from Piazza Vittoria and Villa 
Mazzini and end at the cemetery, railway station and 
ferry boats. The suburban lines will ply to the light- 
house and adjacent country. The total length of the 
entire system as now projected will be 48 miles. 


In connection with the decision to electrify the Berlin 
Metropolitan and District Railway, the Government 
authorities are making experiments with lignite as a fuel 
for steam-raising purposes. If they prove successful 
it is proposed directly to acquire mines in the lignite field, 
and there erect two large electricity generating stations 
for the supply of the necessary current for the railways. 
On the other hand, if lignite is found unsuitable, the 


stations would be established near Berlin, where water 
communication was possible to enable the necessary coal 
to be obtained from the mines in Upper Silesia. 


A RECENT number of the Rivista Tecnica delle Ferrovie 
Italiane gives some interesting particulars of the progress 
of the Massaua—Asmara railway in Erithrea, which cer- 
tainly confirm the optimistic accounts which we have heard 
for some time from other sources as to the increasing 
commercial possibilities of the colony, where an export and 
import movement of about £1,340,000 is now verified. 
The little line, possessing at present a length of seventy- 
four miles, was opened in 1906, and was run at a loss for 
two years. In 1912 there was a profit. on it of £9169, 
and the traffic had more than trebled itself since the 
commencement. The railway is now being prolonged a 
further distance of sixty-six miles to Cheren, from which 
place it will be again lengthened to Agordat, so as to favour 
communications with the Ethiopian market and to 
resolve the hitherto vexed problem of transport from the 
Barea valley, centre of the cotton-growing district and 
of the ‘‘dum”’ palm, from whose nuts such good results 
have been obtained in the button-making industry. 


Pror. Lureart Leieu, late Director of Italian State 
Railways, writes to the Times on the subject of the possi- 
bility of the running of English rolling stock on Continental 
railways, to point out that the fifty locomotives bought 
from the Midland Railway Company for the Italian State 
Railways not only went from Dunkerque to Italy, crossing 
the Chemins de Fer du Nord and the Paris-Lyons-Méditer- 
ranée systems from Dunkerque-Paris-Modane, but have 
ever since 1907 been at work on the Italian Railways, 
especially from Bologna to Brindisi, so that English loco- 
motives and carriages can run without any difficulty from 
Calais to Brindisi, which is the route for the Indian mail 
train, one of the most important trains on the Continent. 
He adds: “ As, on the other hand, we hav2 steam ferry- 
boats crossing some stormy seas as bad as the Channel 
—for instance, on Lake Michigan from Frankfurt to Ann- 
Arbor, 60 miles across—there is no special difficulty to 
run a train, say, from Edinburgh to London, Paris, Rome, 
or London-Calais-Vienna, or such like.” 


IT is some time since railway engineers were experi- 
menting with aluminium as a material for electric railway 
coach construction, states a contemporary. The argument 
on behalf of aluminium was not cheapness but lightness 
in weight. This saving was only obtained for certain 
parts of the structure, mainly the sides and panelling, but 
it enabled the total weight of the coach to be materially 
reduced. This reduction in weight becomes of import- 
ance, particularly in suburban work, where stoppages are 
frequent ; and, indeed, it was not suggested that aluminium 
could justify itself for long runs. The power consumption 
of an electric suburban train is largely accounted for by the 
necessity for frequent starting, and this power increases 
as the weight of the train increases. It is not possible to 
recover much of the energy imparted to the train by coast- 
ing before applying the brakes. If lightness is so important 
in the case of suburban trains, one would imagine that it 
would prove even more so in the case of tramcars, which 
stop and start much more frequently, although they do 
not attain the same high speeds. In America, however, 
weight seems almost sought after, the general tendency 
being towards very heavy cars, but perhaps the rougher 
track conditions and higher speeds account for this. 


A FAIRLY comprehensive plan already exists for the 
electrification of all the trunk lines of the State railways 
in Sweden, based chiefly on the waterfalls which belong to 
the State, or have been acquired for that purpose. Accord- 
ing to the Electrical Review, it is expected that the electri- 
fication will be completed during the period 1914-20, at 
least, on the busiest sections of the system. Work has 
already been started on the Kiruna-Riksgransen section of 
the frontier line. The necessary power will be obtained 
from a water power station at Porjus, which is now being 
completed. The estimated expenditure, together with the 
cost of introducing electric traction on the Kiruna-Riks- 
gransen Railway, was computed at £1,181,000, which sum 
was sanctioned by Parliament. The work was then com- 
menced, and has so far proceeded that the power station, 
which is claimed to be the most northerly large station in 
the world, is to be brought into operation in the autumn of 
1914. The station will contain five generating sets each of 
12,500 horse-power, and two of these will-be for railway 
working, two for industrial purposes, and one as reserve. 
It is considered that the new electric line will prove econo- 
tical in comparison with steam traction fromthe beginning, 
having regard to the regular and increasing traffic on the 
line. "The severe northern climate will also be a thorough 
test of the system, so that the experience gained will be of 
advantage when the electrification of the lines further 
south is undertaken. 





| from 2300 to 440 volts. 





NOTES AND MEMORANDA. 





WHEN any specimen of steel is subjected to magnetising 


forces it acquires a temporary magnetisation in excess of 
that which it retains when the magnetising force is re- 


moved ; and of the magnetism which remains a part only | 
is retained permanently, a considerable part being readily | 


removed by any demagnetising forces to which it may be 
subjected. It is a commonplace to say that the softer the 
specimen the less is the fraction of magnetism which it 
retains permanently, and the harder the specimen the 
greater is that fraction. But the amount which remains 
when the magnetising forces are removed is, in different 
specimens, held in the steel with different degrees of 
fixity. 

THE water of swimming ponds which are frequented 
daily by many bathers becomes highly charged with 


MISCELLANEA. 


THE advance in the use of electrical power in London 
for driving is most marked. The increase in the horse- 
power of motors connected to the mains of electricity 
supply undertakings last year as compared with 1911 
was 123,000—a record—while in the North London district 
it is stated that in Islington 48 per cent., in Holborn 69 per 
cent., and in St. Pancras 63 per cent., of all factories are 
driven by this motive power. 


Tue geared turbine steamer Paris, built by William 
Denny and Bros., for the Newhaven and Dieppe service 
of the London, Brighton and South Coast Railway, and the 
Western State Railway of France, completed her builders’ 
trials on the Clyde on Thursday, the 3rd July, accom- 





| plishing a mean speed on the measured mile of 24.745 


bacterial organisms as a result of such use, states the | 


Electrical Review. A fresh-water pond containing 100,000 
gallons in use for one day only, but which had been used 
by 380 bathers, contained 342,400 bacteria per cubic 
centimetre of water at the end of the day, the average 
number of bacteria in the clean water used to fill the 
pond being less than 500 per cubic centimetre. Poplar 


| sidered excellent. 


knots. In view of the dimensions of the vessel, 300ft. 
over all, and draught, under 9ft. 6in., the speed is con- 
We are informed that the vessel was 


| free from vibration, and that the noise caused by the 


last year produced and distributed 53,063 gallons of elec- | 


trolysed sea-water, costing about £2 per 1000 gallons, 


and so efficient is it in its sterilising action that 30 gallons | 
added to a swimming pond of 85,000 gallons capacity | 


on first filling, together with subsequent additions at 
intervals of two or three days, is sufficient to keep the 
water clear and free from noxious bacteria. The fluid 
is stable, non-caustic, non-poisonous, and harmless to 
the fabric of clothes. 


AccorpInGa to the Autocar, a serious attempt to utilise | 


li , tural g: rhie xe ities : ‘ : 
iquefied natural gas, of which large quantities are stated | London’s motor traffic, including the question of the motor 


to be running to waste, is about to be made in the United 
States. The idea is due to Mr. Albert M. Schenk, of 


gearing of the turbines was negligible. 


THe Vulcan gives particulars of a crane accident of 
an unusual character. It appears that during the working 
of the crane the bearings became loose, and one of the 
rollers flew out, striking a workman on the back of the 
head with fatal results. At the inquest it was explained 
that it was a most unusual occurrence for the bearings of a 
crane to become loose. The displacement of the bearings 
must have been caused either by the rollers becoming 
twisted or by some grit which had got in and set up 
friction which lifted up the ring holding the rollers in 
position. It would be possible to prevent a recurrence by 
fixing a guard on the top of the ring. 


IN view of the inquiry now going on in connection with 


| omnibus, it is of interest to note that, while in 1903 there 


Wheeling, Virginia, who has patented a method of lique- | 


fying the natural gas from the wells in that district and 
compressing it into steel cylinders somewhat in the same 
way as dissolved acetylene is utilised. Experiments which 


a distance of 100 miles on 300 cubie feet of gas. 
present supplied, the cylinders contain 600 cubic feet, so 
that a distance of 200 miles can be run on one charge. 
Efforts are to be made to establish stations or depots in 
all parts of the United States, where motorists can pur- 


chase charged cylinders in place of their empty ones. If | 
| speed which a motor omnibus, with a full load, could reach 


| was from 16 to 18 miles an hour. 


the scheme becomes a commercial success it is hoped to 
be able to supply natural gas at a cost of about half that 
now ruling for an equivalent quantity of petrol. 
PROBABLY very few persons are aware of the extreme 
accuracy that is essential in the manufacture of ball and 
roller bearings. Obviously, however, where millions of 


balls and rollers are turned out it is practically impossible | 


were 3500 horse omnibuses plying the streets of the Metro- 
polis, this number has now been reduced to 100, and it 


|is expected that by the beginning of 1914 the horse 


omnibus will have finally vanished. Mr. Richard Tilling, 


. starte illing omnibuses in the year of 

have been made are stated to show very satisfactory | whose firm started the Tilling j ayy 

results, one of the experimental cars—a Ford—having run the Great Exhibition, has recently sta that there 
‘As at | Will not be a single omnibus horse to be seen in London 


by the end of this year.’’ Old horse omnibuses are now 


| used as bungalows and cricket pavilions. 


In giving evidence before the Select Committee of the 
House of Commons which is considering motor traffic 
in London, Mr. W. W. Beaumont stated that the maximum 


He had often driven by 


| the side of tramears when his speed indicator was showing 


22 milesan hour. Travelling at 12 miles per hour on a good 


| flat road, a motor omnibus could be brought to a standstill 


to have the limit of error in every one of them exactly | 


the same, despite its desirability. To obviate trouble 


resulting from such inaccuracy a new machine has been | 


put into use in America. The rollers are fed on to a 
plungers arranged around the periphery of the disc ; 
these plungers are in fact super-sensitive gauges capable 
of detecting differences of one-quarter of a ten-thousandth 
of an inch. When a roller touches a plunger, electrical 
contact is made and the mechanism then drops the roller 
into a canister. The next roller may not touch a gauge 
until it has made almost the complete circuit, but it must 
touch one of them and thus find its way into one of the 
receptacles. In making up the assembled bearings, all 
the rollers in any bearing must come from the same canister, 
thus insuring that all of them are as nearly the same size 
as human ingenuity can make them. 


Steam shovels are now common enough in countries 
where labour is costly, but a case has recently occurred 
where, in addition, fuel is scarce and water power abundant. 
This is in forming an earthen irrigation dam in Nevada. 
According to the Journal of the Royal Society of Arts, 
the shovel used is similar to that of the ordinary Bucyrus 
type. The power is supplied by electric motors through 
single-phase mains. The pressure is transformed down 
The primary side of the trans- 
formers on the shovel is connected to the 2300-volt 
distributary system by 700ft. of triple conductor, 2300-volt, 
cable, which is dragged along to suit the locality of the 


.work. A special hydro-electric power plant was erected, 


the magnitude of the work to be done justifying this 
expenditure. The hoisting machinery is geared to a 
115 horse-power 440-volt three-phase 60-cycle variable- 
speed induction motor, having a full load speed of 680 
revolutions per minute, the gear ratio from motor to drum 
being 15to 1. The propelling of the car is effected by the 
hoist motor. The swinging and thrust mechanisms are 
somewhat similar to that of the hoisting machinery. 


A NEW device for magnetising permanent magnets 
has recently been placed on the market. It consists 
of a powerful electro-magnet with steel pole pieces, which 
are mounted on accurately finished slides, and may be 
drawn together by a right and left-handed copper screw 
worked by a hand wheel. The magnet under treatment 
is held between these pole pieces. In making..permanent 
magnets, which are extensively used in electric meters, 
telephones, motor car magnetos and other apparatus, 
not only must great attention be paid to the character of 
the steel employed, but the magnetising process must be 
carried out in a particular manner if the best results are 
to be obtained. There is no advantage in retaining the 
magnet between the pole pieces of the machine for a long 
period, since the resulting magnetism depends upon the 
magnetising force applied, not upon the time. Hence, 
it is important to have a strong magnetising force with a 
low reluctance in the path of the flux. When extreme 
constancy is desired it is advantageous to subject the 
magnet to demagnetising forces during the treatment. 
After the steel has been put between the pole pieces the 
best procedure is to switch the current on to its full value, 
reverse it and apply the magnetising force in the opposite 
direction. This process is repeated several times, but on 
the final application of the current in the direction for 
magnetising it should not be suddenly switched off, but 
should be gradually diminished to zero. 





within 14ft. It was quite a common thing for these 
vehicles to stop within their own length, 23ft., when going 
at a reasonable speed. In the case of tramway cars an 
emergency stop could be made in 16}ft., when the speed 
was 10 miles, and in 23}ft. when the speed was 12 miles. 
Mr. Beaumont remarked that he would not mind the 12-mile 


| limit being enforced against motor omnibuses if every 


rotating steel disc and passed in turn in front of delicate | other kind of vehicle was limited in the same way. 


At a recent meeting of the Institution of Mining Engi- 
neers, Dr. W. E. Garforth, in the course of a paper on 
“« Stone Dusting for the Prevention of Colliery Explosions.” 
said that those colliery owners and officials who had wit- 
nessed the stone dust demonstrations and seen the applica- 
tion of the same inert dust on twenty miles of underground 
roadways during the past four years, considered his mines 
to be secure from a coal dust explosion. If the expecta- 
tions regarding the efficacy of the stone dust be realised, 
coal mining would be as safe as metalliferous mining. 
The method most successful was distribution by hand, 
as, by this means, the dust could be better directed, and 
that with requisite force to dislodge the coal dust and 
replace it by stone dust. The total cost of stone dusting 
in a large colliery raising over half a million tons a year 
would be less than one-tenth of a penny per ton of coal 
produced, or an annual cost of about £200. 


A REPORT by his Majesty’s Commercial Attaché at 
Yokohama states that the motor cycle has not yet come 
into great favour in Japan. As regards ordinary cycles, 
the result of the new duty, which is specific, has been 
to give the higher grade machine a chance, and the average 
value of complete cycles now imported from the United 
Kingdom is about £5, and that from the United States 
a little over £6, whereas in 1911 it was only £3 10s. It is 
rather remarkable that, although the British company 
which is manufacturing cycles at Kobe is said to be very 
busy, the value of the imports of cycles from the United 
Kingdom has not changed, the figures for 1911 being 
19,700 cycles, worth £70,000, as against 14,300 cycles, 
also worth £70,000, in 1912. American machines were 
valued at only £5000. Tires are now made extensively 
in Japan by British and other companies, but the import 
in 1912 showed no diminution and was no less than 
£110,000, the British share being £107,000. The business 
in cycle parts other than tires likewise continue to be 
satisfactory, and here also British manufacturers pre- 
dominate. 

In the course of a paper on “ Steam Motor Omnibuses,” 
read at a joint meeting in New York of the American 
Society of Automobile Engineers and the British Institu- 
tion of Automobile Engineers, by Mr. Thomas Clarkson, 
of Chelmsford, the author referred to the question of the 
lighting of such vehicles, which had been a very trouble- 
some problem, neither oil not acetylene having proved 
satisfactory. Mr. Clarkson stated that he first experi- 
mented with electric lighting for omnibus illumination 
about ten years ago, the original lighting being worked off 
astorage battery. This not proving satisfactory, a scheme 
was subsequently devised whereby a small storage battery 
was used in combination with a special dynamo driven by 
the car, and with cut-outs, similar to the lighting systems 
now used on pleasure cars. After running this combina- 
tion for several years, he abandoned it in favour of a 
dynamo of the ordinary type directly attached to a small 
steam engine, no batteries or cut-outs being employed. 
The little engine runs at a constant speed of 900 revolu- 
tions per minute, and the equipment provides current for 
150 candle-power per omnibus. 
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The Imperial Wireless Chain. 


Ty the House of Commons on Friday last the Post- 
master-General, Mr. H. Samuel, made a statement as 
to the action which the Government proposes to take 
in connection with the erection of the stations of the 
projected Imperial Wireless Chain. He explained 
that the Marconi Company had repudiated the original 
contract entered into in July last, on account of the 
delay which had taken place since its signature, and 
that the Government was advised that it could not 
enforce the performance of it by any action at law 
which might be taken. The question was, there- 
fore, what was to be done under the circum- 
stances. The Government was, he continued, further 
advised that no other company could _ erect 
stations of the kind required, so that it would be 
necessary to use—largely at any rate, if not entirely— 
Marconi apparatus. There were, therefore, two courses 
open. One was to make a fresh contract with the 
Marconi Company, under which that company would 
erect the stations ; and the other was for the Govern- 
ment to erect the stations, using its own staff and 
purchasing Marconi apparatus. He had come to the 
conclusion that the latter course was impossible. At 
the present moment neither the Post-office nor the 
Admiralty had a staff which by any possibility would 
be able to do what was required. If he set about 
the choice and training of men, and the designing of 
the stations, a serious delay would be involved. 
Moreover, a very serious risk would be run by under- 
taking such a work as was proposed with a newly 
trained staff, having regard to the enormous difficul- 
ties which, as the history of wireless telegraphy had 
shown, were to be expected. The Marconi Com- 
pany was in quite a different position. It had its 
staff of trained and experienced engineers and work- 
men, and the designs of the stations already pre- 
pared, and could start work immediately. The con- 
clusion arrived at was, therefore, that it should be 
approached with a view to ascertaining on what 
terms it would enter into a new contract. As 
was to be expected, the Company, while appar- 
ently willing to enter into a further contract, will not 
do so on the terms of the original agreement. In 
wireless telegraphy, as in other businesses, the cost of 
materials has increased during the past year. So 
much has this been the case that it is calculated that 
each station will now cost £6500 more than it would 
have done had the original contract been carried out. 
This may not be a very large sum when compared 
with the total cost of the six stations which it is pro- 
posed to erect in England, Egypt, East Africa, 
South Africa, India, and the Malay Peninsula, yet 
it represents an increase of £39,000 which might 
actually have been saved. As a result, therefore, 
of making the new contract the Government. will 
have to pay, besides other smaller sums, the £39,000 
involved in the rise in price of materials, for this 
rise, Mr. Samuel has satisfied himself, has actually 
taken ieee. 

As matters now stand we are very much in the same 
position as a year ago. A year has been frittered 
away and the Wireless Chain has not even been begun. 
The whole business has been mismanaged, and the 
only bright spot is the promptitude with which the 
Advisory Committee got to work and issued its report. 
We cannot help regretting that this Committee was 
not asked to report before any contract was made. 
Had that course been followed a year ago much money 
would probably have been saved. The Committee 
reported, it will be remembered, to the effect that no 
firm called upon, save the Marconi Company, could 
satisfactorily transmit messages on a commercial 
scale over distances of 1000 miles, not to mention such 
distances as were required for the Imperial Chain ; 
but it carefully did not recommend that the Marconi 
Company should be entrusted with the work. On the 


contrary, it was clearly of opinion that it would be best 





for the Government itself to carry out the scheme, 
and it appeared to hold this opinion because it con- 
sidered it possible that combinations of parts of one 
or more of the existing systems of wireless telegraphy 
would produce better results than those which could 
be obtained by any one system alone. At all events, 
it advised that, acting under competent advice, the 
Government should try all and every combination 
possible till it got the best results, and even then 
go on experimenting till it bettered even these results. 
It was clear, however, that it was of opinion that the 
basis of the scheme would have to be the present 
apparatus of the Marconi Company, supplemented 
perhaps by other apparatus introduced by that 
company or by other companies. Mr. Samuel has 
not seen eye to eye with the Committee as regards 
the erection of the stations by the Government, but 
into the proposed agreement with the Marconi 
Company have been inserted clauses relating to the 
use of apparatus other than that of that company. 
As a matter of fact, such a provision actually existed 
in the original contract. As we have said, therefore, 
we are practically in the same position as a year 
ago, saving that a year has been lost and that a 
good deal of unnecessary expense has been incurred. 


Petrol Electric and Electric Vehicles. 


Ir does not appear right or desirable that a vehicle 
should carry a plant generating electricity for its 
own propulsion. It seems a complicated and 
roundabout way of conveying power from the engine 
to the wheels. But, as a matter of fact, electric 
transmission is used for the sole, sufficient, and 
satisfying reason that it is very suitable for the 
purpose. Practical experience has proved it. All 
petrol electric vehicles, or, at least, all that have come 
under our notice, work smoothly and without much 
noise. What is more, they are efficient and inexpen- 
sive to maintain. Of course, there are many who 
hold a different view ; that is only natural. Certain 
it is, nevertheless, that the system is making head- 
way. In a paper presented at the Paris meeting 
of the Institution of Electrical Engineers, Monsieur 
Damoiseau shows, among other things, that no 
fewer than thirty-six petrol-electric rail cars are at 
work on the Orad—Osanad line in Hungary. Eighteen, 
it seems, are running on another line, and five new 
cars are under construction. Numerous other rail- 
ways are using these cars in smaller quantities, and 
when it is remembered that there are such things as 
petrol-electric omnibuses and commercial vehicles, 
it is pretty safe to assume that the system 
has a future. Independent motor rail cars, ne 
matter whether steam, petrol with mechanical trans- 
mission, petrol-electric, or purely electric, are unques- 
tionably a boon on the branch lines of railways. 
Above all else, they enable light trains to be formed. 
More trains can be worked in consequence. The 
cars are always ready to start. They are simple to 
drive. They produce no smoke, and in many respects 
possess the advantages of electric traction. The 
Diesel electric rail car is evidently well on the way, for 
according to Monsieur Damoiseau, experiments with 
these vehicles are being carried out on the Swedish 
State Railways. Another no less interesting and 
important development is the Diesel locomotive. 
Since electric transmission has proved elastic, effi- 
cient, reliable, and economical on other self-con- 
tained vehicles, it would be surprising if it failed to 
show similar advantages on internal combustion 
locomotives. True, Heilmann built an engine on the 
same lines twenty years ago, but that was a steam 
locomotive, and the two machines are scarcely 
comparable. A perusal of Monsieur Damoiseau’s 
paper is sufficient to show that petrol-electric vehicles 
are well out of the experimental stage, and that new ° 
and interesting developments may be expected in the 
near future. 

But, although many are now ready to admit that 
electric transmission may be used economically 
for rail cars, heavy road cars, and internal combus- 
tion locomotives, few agree that there is any scope for 
the pure electric rail car—thati is, a car which derives its 
power from storage batteries. Nor is this surprising. 
The majority of experiments made in this country with 
heavy cars has not been encouraging. True, the trials 
have been confined mostly to road vehicles, but these 
have indicated quite enough. Yet in America they 
do not seem to meet with exactly the same difficulties. 
At any rate, more vehicles appear to be equipped with 
accumulators in America than in any other country. 
Not only are batteries used for working pleasure and 
commercial cars, but for passenger cars running on 
some of the railways. But certainly no marked 
success has been attained with electric rail cars 
on the Continent. Monsieur Damoiseau shows in his 
paper that the accumulator cars which were introduced 
to remedy the disadvantages of the steam motor 
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cars are now even less numerous than the former. 
Apar: from the accumulator vehicles—trelatively 
few in number—owned by the Prussian State Rail- 
ways there are only three on trial on the Bavarian, 
Saxon, and Belgian State railways. How many 
of these pure electric vehicles are actually in service 
on the American lines we are not in a position to say. 
All we know is that extraordinary statements are 
constantly being circulated about them. Not long 
ago a car of this type was reported to have run from 
New York to Boston via the Hudson River and 
Albany routes—a distance of 310 miles. The batteries 
were fully charged before leaving New York, and then 
the run of 114 miles io Hudson was made at an 
average schedule speed of 35 miles per hour. After 
arriving at Hudson the vehicle travelled 1.5 miles 
on a 2 per cent. gradient, and then the battery 
was re-charged. The energy consumption for the 
114 miles is said to have been 37.5 watts per ton- 
mile. The car arrived at Springfield, Mass., 98 miles 
from Hudson, with about one-third of the full charge 
left in the battery, having ascended the Berkshire 
hills to a height of 1450ft., and negotiated many 
gradients, including one of 1 per cent. for eight miles. 
Another short charge was given at Springfield, and 
the remainder of the journey to Boston was then 
covered without event. The car, it should be 
explained, seats 50 passengers, and during this trial 
run it carried an equivalent artificial load. 

Past experience with accumulator vehicles has 
been so discouraging that the difficulty in arousing 
new enthusiasm is not to be wondered at. Even 
the performance of this particular car is not likely to 
cause great consternation or excitement. Many 
will point out that this was a trial run, and that the 
cells were new and in the best possible condition. 
They will want to know what the batteries will do 
after, say, six months’ service. But before dismissing 
this storage battery proposition there is just one thing 
that should not be forgotten. Practically all the early 
experiments in this country, and indeed most of the 
more recent experiments, were made with lead 
accumulators. These have undoubtedly formed the 
weak link in the system, and it is a fact that many 
have given up all hopes of ever making headway 
with electric vehicles so long as the current has to 
be taken from cells of this description. Of course, 
marked improvements have been made, and light 
vehicles such as broughams, &c., are now running 
in London. : Many vehicles worked with lead 
cells are also running in America. But even the 
most enthusiastic advocate of electric vehicles 
would not deny that something still more robust and 
reliable is needed in the shape of a battery. Itis here 
apparently that the Americans are making headway, 
for,a fair number of their electric cars, including 
the one just mentioned, are not worked with lead 
cells at all. They are equipped with Edison accumu- 
lators. The advantages claimed for these cells have 
been explained in the columns of THE ENGINEER 
on more than one occasion, and if they will do all the 
makers claim, or even some of the things they claim, 
they are obviously more suitable for road and rail 
cars than other accumulators. It has been said that 
if the Edison cell is really what it has been repre- 
sented to be it would have gained prominence in 
England long ago. That sounds reasonable, but we 
believe that one of the things that tends to hinder 
its progress is its somewhat high initial cost. How- 
ever, efforts are now being made to demonstrate 
to engineers in this country the advantages of this 
type of battery, and although the opinion is held in 
many quarters that accumulator traction is out of the 
question, it seems in the light of what is happen- 
ing that the matter is not one that should be 
dismissed hurriedly. When it is remembered that 
numerous large generating plants are practically idle 
during the night, it becomes evident that there is 
very good reason why the storage battery vehicle 
should be given every chance. 


Electric Lighting Provisional Orders. 


A CERTAIN amount of interest attaches to the 
circumstance that the number of appliations to 
the Board of Trade for electric lighting provi- 
sional orders is once again rising. Yet the 
most ardent advocates of electricity supply can 
scarcely expect, having regard to the extensive 
development which has already taken place through- 
out the country, that the number of applications for 
powers in any single year will ever again reach the 
record total of one hundred and sixty-one, which 
was attained in 1890, when the enterprise both of 
genuine and other promoters was exceedingly active. 
The second best figures were registered in the years 
1899, 1900, and 1901, each of which was responsible 
for slightly over one hundred applications. Since 
the last-mentioned year there has been, with two 





exceptions, an uninterrupted diminution down to 
1909 in the number of concessions applied for, that 
year having been represented by thirteen, which is 
the lowest number in any year since the passing of the 
Electric Lighting (Amendment) Act of 1888. In 
1910, however, an upward movement to twenty-five 
took place, and this was continued to twenty-eight in 
1911 and thirty-six in 1912, whilst the current session 
exhibits a further augmentation to forty-seven, al- 
though some of these applications are not of much im- 
portance. The Board of Trade has sanctioned orders in 
thirty-eight of these cases, subject to the confirmation 
of Parliament. Although companies or private 
individuals on the one hand and local authorities on 
the other participated in almost equal numbers in the 
total number of applications made last December for 
consideration in the present session, it is not expressly 
stated in the report recently issued by the Board of 
Trade that any applications made by local authorities 
were refused on the ground that the financial pros- 
pects of the proposed undertakings were unsatis- 
factory. 

A reference to some earlier reports on the proceed- 
ings under the Electric Lighting Acts, 1882 to 1909, 
results in the discovery of a definite statement in 
explanation of the rejection of requests for electric 
lighting powers sought for by certain local authorities. 
For instance, it is expressly set forth that the Board 
of Trade was not satisfied that the undertaking could 
be established without involving the Urban District 
Council in a loss, and in these circumstances the Board 
refused to grant the order. Three instances of this 
kind occurred in 1910 and one in 1912, but no similar 
observations are to be found in the report on the 
applications made last December for decision in the 
current session. It is, however, reasonable to assume 
that the question is merely one of phraseology, as 
the equivalent is practically afforded by the orders 
promoted by the Urban District Councils of Ban- 
bridge, Cvmamman, and Dromore. In each of these 
instances the application was opposed by a number 
of ratepayers and owners of property. The Board of 
Trade directed that a local inquiry should be held, 
and after considering the report of the inspector who 
conducted the inquiry the Board decided not to grant 
the orders. The application of a fourth local 
authority has failed this year because it was desired 
to invade the area of an adjoining Council, which was 
also seeking, and has secured, lighting powers, whilst 
the rejection of two schemes promoted by private 


enterprise has been due to the lack of evidence of the | 


possession of the necessary consents of the local 
authorities. The non-observance of the rules respect- 
ing applications for orders has caused a further private 
project to collapse; the Truro Corporation has 
defeated the local gas company, which was also in the 
field, the Board of Trade rules giving preference to 
local authorities over companies; and the North 
Metropolitan Electrical Power Distribution Company 
has been unsuccessful in the attempt to invade the 
district of Wood Green, where the local authorities are 
undertakers under the Wood Green Electric Lighting 
Order of 1902. 


The scope of the provisional orders granted in the 
past two or three years shows an increasing tendency 
on the part of the Board of Trade not only to authorise 
the establishment by local authorities of supply 
works in comparatively small areas, but also to 
empower these authorities to proceed with extensions 
in adjoining parishes. Where supply works already 
exist no valid objection can probably be raised to 
extensions of this kind, provided that the prospective 
results would justify the capital expenditure ; other- 
wise such developments are not conducive to the 
prosperity of the undertakings concerned. But the 
multiplication of new and small electricity supply 
undertakings can scarcely be in the interests of 
the localities or of the consumers, and a_ bulk 
supply from a large works would be preferable in 
these days of large undertakings which are capable of 
producing more economically and of affording a 
supply probably at as low a cost as the cost of genera- 
tion in a small station. At the same time it is a 
question as to whether the promoters of many pro- 
visional orders really intend to exercise the powers 
when granted, and in the case of some local authorities 
it would seem as if they desire to protect their own 
interests—possibly as prospective consumers instead 
of direct suppliers—by the possession of powers 
which can be transferred to companies on terms to 
be arranged. Five transfers, for instance, were made 
of orders to four companies and one municipal cor- 
poration in 1910, eleven orders were assigned to com- 
panies in 1911, and nine orders were transferred to 
companies with the sanction of the Board of Trade in 
1912. The significant fact is that many of these 
orders were only issued in comparatively recent years, 
three, indeed, bearing the date of 1912, although it is 
necessary to staie that all the transfers are not of 








orders held by local authorities. At the same time the 
increase in the number of provisional orders jg a 
satisfactory since, where the powers are exercised, 
they should provide further work for the electrical 
industry. 








MODERN CONVERTING MACHINERY. 
No, IV.* 


Mvc# remains to be said about starting rotarijes 
and the connections on the alternating and direct. 
current sides, for up to the present we have not 
gone very deeply into details, nor have we discussed 
difficulties that are liable to arise. We may say, to 
begin with, for the benefit of those who are not 
already aware of the fact, that it is very unsafe for 
an inexperienced individual to endeavour to connect 
up or operate electrical machinery. No end of dainage 
may be done by closing or opening switches in the 
wrong order or by bringing two wires or cables of 
different polarity into contact. Of course, once the 
connections have been found to be correct risks are 
greatly minimised ; but even then an inexperienced 
or absent-minded operator may do more harm jn 
half a minute than most people do in a lifetime, 
Even highly trained men have been known to take 
serious mistakes involving the loss of considerable 
sums of money. Designers and engineers who pre- 
pare diagrams of connections are not always the best 
men for putting new plants into operation. The most 
suitable individuals for the work are generally those 
who have spent or are spending a good deal of time 
on the test plate and who are thoroughly accustomed 
to connecting up and running electrical plant under 
all kinds of conditions. 

Many a startling tale might be told about accidents 
that have happened in sub-stations and power-houses 
through want of knowledge or care on the part of 
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24—CONNECTIONS FOR SIX-PHASE ROTARY 


Fig. 


switchboardoperators and others. Accidents have been 
caused by very simple mistakes. A thoroughly com- 
petent engineer once disconnected a field circuit with 
a circuit breaker not intended for that purpose. He 
thus produced an are which was the means of 
short-circuiting the whole system. He did more 
than that ; he burnt up the switchboard. But this 
was in the early days of rotary converter sub-stations 
and long before engineers had discovered the best 
methods of connecting up switchgear for operating 
plant of this description. Experience has naturally 
led to the introduction of many important improve- 
ments, which have lessened risks of accidents 
and simplified the controlling equipment. Still, the 
fact remains that the control of converting machinery 
should only be entrusted to careful men and those who 
undertake the work of putting it into service in the 
first instance should be well versed ,in electrical 
matters. It will be necessary in the course of these 
articles to deal with the various methods of connect- 
ing up the transformers on the primary and secondary 
sides, but for the present we shall assume that all the 
transformer connections have been made, for this 
will enable us to conclude our remarks on the branch 
of the subject considered last week—the methods of 
starting rotaries. It is impossible to consider all the 
systems of connections which may be met with. It 
must suffice to take a few typical diagrams and direct 
attention to the precise system of starting in each 
case. The method of connecting the stator of 
the induction motor between the slip rings and trans- 
formers was considered fully in the last article and 
does not call for further comment. But other systems 
must be considered in detail. Let it be assumed that 
the machines are being started for the first time. 

It is, of course, desirable that the insulation of 4 
rotary and its cables, switches, and theostats should 
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pe tested before any attempt is made to switch on 
the current, and no switch should be closed until all 
the connections are thoroughly understood. Let us 
first of all consider the diagrams Figs. 24 and 25, 
which show six and three-phase British Thomson- 
Houston rotaries connected up for starting with 
reduced voltage on the alternating-current side. To 
begin with, all switches are open. The first thing to 
do after having examined the machine and ascer- 
tained that it is in a fit condition for running is to 
close the high-tension switch, Current then flows 
into the primary windings of the transformers. if 
starting « machine having transformers provided with 
tappins which give half the seconday voltage, the 
single ow-tension switch should be closed. If the 
transformers have tappings which give one-third and 
two-thirds of the total secondary voltage, as in the 
case of machines shown in the diagrams, both the 
low-tension switches should be closed so that the 
movable blades fit into the top contacts. In the 
event of the armature of the rotary revolving in the 
wrong direction it will be necessary to stop the 
machine and change over two of the high-tension 
leads on the primary side of the transformers. If the 
operator desires to live any longer he should open 
the high-tension switch ; if not, it may remain closed. 
When the armature of the rotary runs in the 
correct direction, and synchronous speed has been 
reached, the field-splitting switch may be closed. 
The direct-current volt meter will then show 
whether the polarity is correct. If it is incorrect the 
field-splitting switch is turned down on to the lower 
set of contacts. When the needle of the direct-current 
volt meter crosses the zero line on the dial the field- 
splitting switch is transferred to the upper contacts. 
The machine will then he found to have the correct 
polarity. If this switch is not fitted with reversing 
contacts it should simply be opened. The main 
low-tension alternating-current switch should also 
be opened. After an interval of three seconds the 
latter should be closed and afterwards the field- 
splitting switch should be closed. If the polarity is 


premerctae i an eemaneeeeiiaaniel 
B - 

















[tv 
! 











4 
+ 




















lige 
as 








Al sc (CG 
AS AIS BS BISCS CIS 


i. 








“J 




















ff 
i 

















ah) 
& 


























Fig. 25—CONNECTIONS FOR THREE-PHASE ROTARY 


still incorrect, the above described operation should 
be repeated, but a rather longer interval should be 
allowed to elapse before closing the low-tension 
switch. 

Having succeeded in making the machine excite 
in the right direction, full voltage can then be applied 
to the slip rings. If only one set of tappings giving 
half voltage are used it is simply necessary to transfer 
the low-tension switch on to the full voltage contacts. 
But if tappings are used which give one-third and 
two-thirds of the full voltage then the switch should 
first be transferred from the one-third voltage con- 
tacts to the two-third voltage contacts and then from 
the latter to contacts which give full pressure, The 
way in which theswitchesshould be operated can easily 
be understood from the diagrams Figs. 24 and 25. It 
is essential that these switches should be connected so 
that the blades will always be turned downwards 
when changing from the low-pressure tappings to the 
higher pressure connections, because it is desirable 
that the change should be made as rapidly as possible. 
It is well to test these switches before the high-tension 
circuit is completed, and if it is discovered that they 
do not work easily steps should be taken to remedy 
the defect. When starting in accordance with this 
method the high-tension switch should not be opened 
whilst the converter is running on'the intermediate 
tappings and whilst the field switch is closed, because 
the converter’s pressure may rise to the maximum 
value, and this would mean that there would be an 
abnormally high pressure on the primaries of the 
transformers. Having completed the switching 
operations on the alternating-current side the ma- 
chine is ready for connecting to the direct-current 
bus-bars. This can be dealt with later, because 
it is a@ matter which has no direct relation to the 
operations on the alternating side, 

From the reduced voltage method we turn, natur- 





ally, to the scheme which involves the use of an 
induction motor. Fig. 26 is the diagram to be studied. 
As before, we begin with all the switches open. 
Having examined the machine and ascertained that 
there are no spanners, pieces of waste, oil-cans, or 
other similar objects on or near the commutator or 
slip rings, the high tension switch may be closed. The 
next thing to do is to close the switch which connects 
the loading resistance across the slip rings. If, 
however, the machine is fitted with a slip ring rotor, 
no loading resistance is used. But it is very im- 
portant to join up the loading resistance before a 
rotary is started with a squirrel-cage machine, other- 
wise the speed of the armature will attain the speed 
of the motor, the latter, it will be remembered, having 
one pair of poles less than the converter. It is 
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Fig. 26—ROTARY STARTED WITH INDUCTION MOTOR 


desirable that there should always be some resistance 
connected across the slip rings, even when the regu- 
lating switch is on the last contact. Of course, we 
are referring to the starting period, for when the 
rotary has been synchronised the loading resistance 
is cut out of circuit altogether. The next step is 
to close the induction motor switch. The rotary 
then runs up to speed. When starting for the first 
time the set may revolve in the wrong direction, 
and it then becomes ne¢essary to stop the machine 
and reverse two of the high-tension phases. The 
instructions previously given with respect to the 
high-tension switch should be attended to. When 
the rotary has been made to run in the correct direc- 
tion its speed should be adjusted either with the aid 
of the loading resistance or with the rotor resistance, 
depending, of course, on the type of starting motor 
used. 

The diagram which we are considering—Fig. 26 





Fig. 27—ROTARY SYNCHRONISED ON H.T. SIDE 


—shows the connections for synchronising on 
the low-tension side; that is to say, the rotary 
is paralleled with the aid of the low-tension switches. 
Synchronising lamps should be connected across 
the low-tension switch contacts on each phase. 
When synchronising all the lamps should light 
up and become dark together. On no account 
must the switches be closed unless this happens. 
If the lamps do not light up in unison the machine 
should be shut down at once. The high-tension 
switch should then be opened and two of the phases 
on the high-tension side should be reversed, Two 
of the phases on the induction motor should also be 
reversed, otherwise the motor will run in the wrong 
direction. When the induction motor is connected 


up to the six cables as shown, however, it will be 
necessary to transpose four of the leads, two on each 
side of the motor. 

When the synchronising lamps glow and become 
dark together, and when the rotary runs in the right 
direction, the synchroscope should be checked with 
the lamps, connected across the switches, and 
when the needle of the instrument indicates 
that the machine is in phase when the lights 
are extinguished, it may be concluded that the 
synchronising connections are correct. Too much 
stress cannot be Jaid upon the importance of checking 
the synchronising connections in this way. By 
using lamps in the manner described the condition 
of synchronism is indicated very clearly, and the 
switches can be closed with safety. 

As soon as the rotary has been paralleled on the 
alternating current side the loading resistance switch 
should be opened, otherwise the resistance will over- 
heat. When this has been accomplished, and the 
induction motor has been disconnected, the rotary is 
ready for paralleling on the direct-current side. 
We have now to consider how to proceed when dealing 
with a rotary synchronised on the high-tension side 
of the transformers—see Fig. 27. When starting 
with a squirrel-cage motor the first thing to do is to 
close the loading resistance switch. Then the low- 
tension leads which carry the current from the trans- 
formers to the rotary should be disconnected from the 
slip rings and lamps should be connected at these 
points. That is to say, lamps should be made to 
complete the low-tension circuit. The current which 
can pass into the armature will, obviously, be limited 
to the normal working current of the lamps. This 
practice of connecting lamps in the low-tension circuit 
avoids the necessity for connecting potential trans- 
formers across the high-tension switch. Note that 
in the case of Fig. 27 a separate transformer is used 
for the induction motor.- To start the machine the 
high-tension switch of this transformer is closed. 

If the machine commences to revolve in the correct 
direction it should remain closed, but if the direction of 
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Fig, 28—CONNECTIONS FOR STARTING ON D.C. SIDE 


rotation is incorrect it must be opened and two of the 
high-tension leads which carry the current to the induc- 
tion motor’s transformer should be reversed. Having 
made the machine revolve in the proper direction, 
the high-tension switch of the main transformer may 
be closed. 

The loading resistance or the rotor resistance— 
depending on whether a slip ring or squirrel-cage 
motor is used—is then adjusted to make the starting 
motor run at synchronous speed. The synchronising 
lamps should glow and become dark simultaneously. 
The synchronising lamps on the high-tension panel 
should either be alight or extinguished at the moment 
of synchronism, and at the same instant the syn- 
chroscope should indicate the condition of synchron- 
ism. It is to be remembered that the lamps in the 
low-tension circuit always cease to glow when the 
rotary is in phase. Therefore the high-tension 
synchronising connections can be arranged so that 
the permanent synchronising lamps are either alight 
or extinguished when the machine is in phase. 
If the lamps do not glow in unison the machine 
should be stopped and two of the high-tension leads 
to the main transformers reversed, when the above- 
described process should be repeated. Having 
ascertained that all the connections are correct and 
that like phases will be connected together when the 
machine is paralleled on the alternating-current side, 
the temporary synchronising lamps should be re- 
moved. Everything is then ready for putting the 
machine into operation, and it can be started again 
with the aid of the induction motor. This time, 
however, the high-tension switch must remain open 
until the machine is synchronised, for it must not be 
forgotten that the rotary is to be paralleled on the 
high-tension side. It is for this reason that a separate 
transformer is used for the starting motor. That is 
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why the Vickers machine described in the last article 
has a separate starting motor. When everything is 
ready for synchronising it is well to ascertain that 
the synchroscope is working freely and that the 
lamps are lighting up in the desired manner. When 
the high-tension switch has been closed the loading 
resistance can be disconnected. The induction motor 
should be switched out of circuit, and then the 
rotary is ready for paralleling on the direct-current 
side. 

It remains to consider how rotaries are started at 
the direct-current end and synchronised on the 
high-tension alternating-current side. The diagram 
Fig. 28 shows the connections. When starting for 
the first time lamps are connected across the low-ten- 


sion switches between the transformers and slip rings. | speed. 


with the positive side of the system and the other 
half in series with the negative side. Therefore after 
the rotary has been synchronised it is necessary to 
close the positive and negative series switches, 
The machine is then ready for taking load. 
alternating-current booster fitted the 
current pressure may be raised by increasing the 
strength of the current in the booster’s field windings, 
whilst the power factor can be adjusted by changing 
the strength of the current flowing in the main field 
windings. In the absence of an alternating-current 
booster the voltage must be raised by increasing the 
strength of the main field. When starting the low- 
tension switches in the alternating circuit should not 


If an 


is direct- 





be closed until the machine has been brought up to 
A good way of testing whether the series 


series turns are on the commutating poles, After 
the rotary has been synchronised, both circuit breakep, 
are closed, and then the negative switch. The egy. 
tinuous-current voltage is then adjusted and the 
machine paralleled by closing the positive switc), 
Finally, the neutral switch should be closed, "py, 
latter should always be closed last, and neve, 
opened whilst the rotary is supplying direct current, 
It should never be closed when the rotary is running 
on @ traction system. Lastly, take the case of g 
compounded rotary with a neutral connection —seg 
Fig. 27. As in the previous case, when the sw itching 
operations have been completed on the high-tension 
side both circuit breakers are closed, and afterwards 
the negative equalising and negative series switch, 
It is then necessary to adjust the direct-current 


























Fig. 29—GRINDER FITTED AT COMMUTATOR END 


This avoids connecting potential transformers across 
the high-tension switch, as explained already. The 
D.C. circuit breaker and negative switch on the 
continuous-current side should then be closed. If 
the machine is compounded the equalising switch 
should be closed instead of the negative switch, for 
this will enable the current to pass into the arma- 
ture without flowing through the series winding. 
The diagram Fig. 28 relates to a shunt machine with 
commutating poles. The rotary is then started in a 
similar manner to a continuous-current motor with 
the aid of the starting resistance, and finally the posi- 
tive switch, or the positive equalising switch in the 
case of a three-wire compounded rotary, is closed. 
When the armature is directly connected across the 
bus-bars and the starting resistance switch has been 
opened the high-tension switch should be closed. At 
this point the direct-current field rheostat must be 
adjusted to make the machine run at about synchron- 
ous speed. The temp rary synchronising lamps 
should be watched. ‘They should all light up and 
become dark together. The lamps and synchroscope 
on the high-tension panel should also be observed. 
The instructions already given should be adhered 
to. The synchronising gear on the high-tension 
side can be arranged to indicate in any desired 
manner by checking the indications with the tem- 
porary lamps connected across the low-tension 
switches. If the lamps do not glow in unison the 
rotary should be shut down and two of the leads on 
the high-tension side of the transformer reversed. 
When it has been decided whether the moment of 
synchronism is to be indicated by bright or dark 
lamps, and when the connections have been made 
accordingly and the alternating leads have been found 
to be properly connected, so that when the alternating- 
current switches are closed like phases are connected 
together, the rotary should be stopped and the 
temporary lamps removed from the low-tension 
circuit. 

The rotary can then be started again on the direct- 
current side, but it is evident that in this instance 
the high-tension switch must not be closed until 
the moment of synchronism arrives. Here it may be 
explained that whenever a converter is synchronised 
it is desirable that the alternating voltage should be 
approximately equal to the bus-bar voltage. If an 
alternating-current booster is fitted to the rotary the 
desired variation may be obtained by changing its 
field strength, but in the absence of this machine it 
to alter the pressure at the bus- 
of a compound rotary, when all 
been attended to and the high- 
tension switch has been closed, the series switch 
should be closed—that is, the switch which enables 
the current to pass from the armature through the 
series winding to the bus-bars. A three-wire com- 
pounded rotary has positive and negative series 
switches, because the series windings often divided 
into two halves, and one-half is connected in series 


may be necessary 
bars. In the case 
these things have 


windings are properly connected is to proceed as 
follows :—Just before paralleling the machine on 
the direct-current side the main field current should 
be slightly reduced, so that the main current lags 
behind the pressure. Now, if the negative and 
equalising switch be closed some current will flow 
through the series winding from the other machines 
connected to the bus-bars. If the series windings 
are properly connected these currents will reduce 
the lagging component of the power drawn from the 
transformers on the alternating-current side, assuming, 
of course, that the alternating current voltage is 
maintained constant during the test. 

It has been explained how rotaries are connected 
to the alternating-current bus-bars when started 
in accordance with the methods shown in Figs. 24 and 











Fig. 31—B.T.H. GRINDER 


25, but we have not yet said anything about closing 


as, 
the continuous-current switches. Fig. 24, it will be 
observed, is a compound machine, and Fig. 25 a 
shunt-wound rotary. In the case of the former type 
the first thing to do is to close the equalising 
switch. The other operations are the same in 
both cases. The direct-current circuit breaker is 
‘closed, then the negative switch. The continuous- 
current voltage is adjusted either by varying the 
strength of the converter’s field or that of the booster’s 
field, provided, of course, a booster is employed. 
The machine is finally paralleled by closing the posi- 
tive switch. The precise method of paralleling on 
the direct-current side in the case of the machine, 
Fig. 28, is obvious from the foregoing remarks, 

Now let us take the case of a shunt machine with 
| neutral connections; as shown in Fig. 26. The 


Fig. 30—GRINDER FITTED AT SLIP RING END 


voltage. The machine is connected to the bus-bars 
by closing the positive equalising switch and _ the 
positive series switch. As before, the last switch to 
be closed is that which connects the transformers 
to the neutral. It was explained when dealing with 
the shunt machine that this switch should always 
be closed last and never be opened whilst current is 
being supplied to a three-wire system ; also that it 
should not be closed when working on a traction 
system. These remarks apply to a compounded 
rotary. 

These are the important points to be remem- 
bered. A rotary should never be allowed to deliver 
alternating current to an inductive load unless it 
runs in parallel with other synchronous machines, 
or is fitted with a special exciter which compensates 
the demagnetising action of the lagging current. 
The high-tension switch should never be opened 
whilst a rotary connected to the intermediate 
transformer tappings and the field = switch is 
closed. A compounded rotary should never be 
started with the equalising switch closed on to the 
diverter, if one be provided. Nor should a com- 
pounded machine bé paralleled without first closing 
the equalising switch. It should not be forgotten 
that the act of closing the two equalising switches of 
a three-wire compounded rotary parallels the machine. 
Circuit breakers should never be closed whilst the 
switches to which they are connected are closed. 
The circuit should always be completed with the 
switches. 

Before closing a circuit breaker after a bad short- 
circuit the direct-current voltmeter should be switched 
on to the machine in order to ascertain whether the 
polarity has been reversed. A gorgeous firework 
display may be produced by connecting a rotary 1 
parallel with others of opposite polarity. On no 
account must a three-wire converter be started with 
the neutral switch closed. Squirrel-cage starting 
motors should never be connected across the mains 
until the loading resistance has been connected 
across the slip rings. When slip ring motors are used 
the rotor resistance switch should be adjusted. 
No attempt should be made to start a rotary in 
accordance with the reduced alternating pressare 
method with the field splitting switch closed. It 
should always be opened to begin with. It is very 
unwise to trust to the synchroscope and lamps on the 
high-voltage panel unless they have been checked 
with temporary lamps on the low-tension side. The 
results may be serious if a machine is switched on to 
the bus-bars when it is out of phase. No switch should 
be closed until the connections have been proved to 
be quite correct. No switch should be closed slowly. 

A word or two may now be said about the care of 
the commutator and slip rings. The mica in the 
commutator may rise above the segments and cause 
sparking. It should be cut down as soon as possible. 
The British Thomson-Houston Company supplies 4 
special stone for this purpose. All brushes must he 
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jifted off the commutator and one or more rows of 
prush holders removed. A board must be bolted 
to the brush holder bracket. The rotary should be 
run at about one-third or one-half of the normal 
speed. It must not be operated at more than one-half 
the normal voltage. It may be driven by an auxiliary 
motor. ‘The latter is undoubtedly the best and safest 
method. ‘lhe stone just referred to is then lightly 
pressed on the commutator, the board bolted to the 
prush bracket serving as a stop and guide to the stone. 
These stones, supplied by the British Thomson- 
Houston Company, are rather soft, and consequently 
a cloth should be held on one side of the board in 
order to catch the dust which is produced. A fine 
surface can be obtained with these stones, and very 
little finishing with sand paper is necessary. Of 
course, When a commutator gets out of shape it must 
either be ground or turned ; the former is preferable. 
Avery handy grinder as illustrated in Figs. 29 to 31 is 
supplied by the British Thomson-Houston Company. 
In the case of Fig. 30 the grinder is shown in use on 
the slip rings. These illustrations are self-explana 
tory. ‘They show that grinding can be carried out 
with great ease, and that the equipment can be 
placed in position very rapidly. Before commencing 
to grind a cover should be placed over the bearings 
and commutator Jugs so as to prevent chips and 
dust finding their way into these parts of the machine. 
Aslip of calico can be used for the latter purpose. It 
should be about 6in. wider than the radial distance 
from the commutator surface to the surface of the 
armature and long enough to encircle the armature. 
Each side of this strip should have a loose tape 
hemmed to it. One side of the strip should be 
bound tightly round the commutator as closely to 
the lugs as possible and the other side bound round 
the outside of the end windings of the armature. 
An alternative method is to glue paper over the face 
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Fig. 32—TOOL FOR TURNING COMMUTATORS 





In the absence of grinding 
equipment turning must be resorted to. A tool made 
as shown in Fig. 32 is suitable for the purpose. The 
edge should be kept sharp throughout the operation. 
If the commutator was originally grooved between 
the segments very light cuts should be taken. The 
grooves should be cleared with a hack saw after each 
cut across the surface of the commutator. 

Before commencing to turn the commutator end 
play should be eliminated by some suitable method, 
so that it is impossible for the armature to shift 
longitudinally. The speed of the shaft should be 
adjusted so that the cutting speed does not exceed 
300ft. per minute. When the turning work has been 
completed each bar of the commutator should be 
examined, and if it is found that particles of copper 
are hedded in the mica or connecting adjacent bars 
together they should be removed. ‘The commutator 
should be polished with sand paper before the machine 
is put into service. Emery paper is sometimes 
employed, but all electrical manufacturers agree that 
sand paper is far preferable. 


of the commutator lugs. 


OBITUARY. 
JOHN PRICE. 


We have to announce with regret the death of Mr. John 
Price, &@ member of the contracting firms of Messrs. Price 
and Reeves and Messrs. Price, Wills and Reeves, which 
took place at his home, South Bank, Lansdowne-road, 
Wimbledon, on the 25th June. 

Mr. Price, who was in his 68th year, was in his earlier 
days associated with the construction of the Cambrian 
Railway, the Sevenoaks Tunnel, the Metropolitan District 
Railway, the East London Railway, the Kettering and 
Manton Railway, the Severn Tunnel, and the Barry Railway, 
im a greater portion of which he was acting for the late Mr. 
l. A. Walker. He also had charge of the six lower sections 
of the Manchester Ship Canal until the work was re-let by 
the Manchester Ship Canal Company. 

In 1893 he commenced work on his own account with 
Mr. T. J. Reeves and Mr. C. J. Wills, and the following, 
among others, are works which have been executed :— 
New docks, 14 and 15, for the Admiralty, Portsmouth 
Dockyard ; Crowhurst Sidley and Bexhill Railway , the 
Central London Tube Railway, sections 1, 2 and 3; the 
W hitechapel and Bow Railway; the Charing Cross, 
Euston and Hampstead Tube Railway; the Hammer- 
smith to Holborn section of the Great Northern, Piccadilly 
and Brompton Tube Railway ; the Tredegar Dry Dock, 
Ni wport, Monmouthshire; the Rotherhithe Tunnel under 
the river Thames; and the Embankment wall for the 
new County Hall, Westminster, S.E., for the London 
County Council ; the new 40-acre dock and railway con- 
tracts for the Barry Railway Company ; the Tuxford and 
Lincoln section of the Lancashire, Derbyshire and East 
Coast Railway ; Fraserburgh Harbour; Heysham Har- 
bour for the Midland Railway Company ; Immingham 
Docks for the Humber Commercial Railway and Dock 
Company ; and Bombay Docks now in course of construc- 
tion for the Bombay Port Trust. 

_ lr. Price was elected an associate of the Institution of 
Civil Engineers on the 7th day of December, 1897. 
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BUFFER BLOOM HEATING FURNACE. 


An oil-fired furnace specially designed for heating | 


buffer blooms has recently been constructed for and 
installed at the works of P. and W. MacLellan, Limited, 
of Glasgow, by Brett’s Patent Lifter Company, Limited, 
of Coventry. This furnace is illustrated in the accom- 
panying engraving. In making buffers the billet is drawn 
so as to leave the shank and the metal at the top for 
forming the head. After heating, the shank is placed 
vertically in a die and the head is stamped complete. 
There is, of course, a hole right through the die and its 


block, so as to admit the shank, which is too long to be | 


accommodated by the die itself. 

The furnace has four doors, and each door is capable of 
taking four “heats.” The capacity of the furnace at 
any one time is therefore sixteen buffer blanks, and the 


size of the slits in the doors will admit a shank up to 4}in. | 


in diameter. The size of the interior of the chamber 
inside. the brickwork is I1ft. by 3ft., and the size of the 
mouths 4ft. by 1ft. Gin. The body of the furnace consists 
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OIL BURNER 


of heavy cast iron plates bolted together. Exelusive of 
the fire-brick lining the weight of the furnace is 6} tons. 

A Brett’s oil burner is fitted at each end of the furnace. 
The construction of this burner is shown in the drawing. 
In this burner the oil is fed by gravity from a tank placed 
some 12ft. to 14ft. above the furnace, and is forced directly 
in front of a rapidly revolving aluminium cutter, which 
is driven by a blast with a pressure of about } lb. to the 
square inch or a little over. The mixture of oil and air 
after having been atomised by the cutter, passes first into 
a primary gasifying chamber, and from it into the furnace. 


We understand that a temperature up to 1500 deg. Cent. | 


is obtainable in the furnace if necessary. Each mouth of 
the furnace is fitted with an auxiliary perforated pipe to 
control the heat in the furnace. 








STRIKE IN THE RAILWAY WAGON, TUBE, 
AND ENGINEERING TRADES. 


(From our own Correspondent in the Midlands.) 

THE above dispute, particulars of which were given a 
fortnight ago, is now, happily, ended, and after a loss of 
over £272,000 in wages. The settlement came at the 
beginning of this week through the intervention of the 
Board of Trade. Sir George Askwith, who was accom- 


panied by Mr. David Cummings and Mr. Isaac Mitchell, | 


was in Birmingham in conference for several days with the 
Executive of the Midland Employers’ Federation and a 
dozen representative delegates of the trades unions 


| affected, including the Workers’ Union, which have figured 
most prominently throughout the trouble. Right up to 
the last the number of workpeople involved showed little 
| reduction on the original aggregate, and between 36,000 
and 38,000 operatives, it was estimated, were out of work 
immediately prior to agreement being reached. The 
result of the strike cannot be claimed as a victory for 
either side. The ‘‘ bottom dog,” the term used in the 
course of the eight or ten weeks’ conflict to express the 
| interests of the unskilled workers or labourers, has obtained 
the full 23s. per week minimum wage for which he came out, 
| compared with 18s., his previous average earnings. This 
is all, however, that the men have secured. The em- 
| ployers have saved any interference with piecework wages, 
| although the strike demands included a 10 per cent. 
|} advance. Any advance to semi-skilled operatives or day 
workers other than the labourers is also for the present 
denied. 

The text of the agreement is signed on behalf of the 
| Midland Employers’ Federation by Mr. T. Harris Spencer 
| (chairman), the chief proprietor in John Spencer, Limited, 
| wrought iron tube manufacturers, Wednesbury, and on 

behalf of the men by Messrs. J. Firth, H. Simpson, and 
‘Councillor John Beard, representing respectively the 
National Union of Gasworkers, the Amalgamated Gas- 
workers and General Labourers, and the Workers’ Union. 
| The main provisions are as follows :—Day rates: That 
‘the Federation will recommend without delay to its 
members that the following standard rates of wages for 
adult able-bodied unskilled labourers working for not less 
than a full working week be established and paid during 
the term of this agreement, namely :—(a) 23s. per week 
for the Birmingham district, which shall include Greater 
Birmingham, Smethwick, and Oldbury ; (5) 22s. a week 
for the Black Country during a period of six months 
after the date of resumption of work, and thereafter the 
| standard wage in the Black Country to be increased to 
23s., t.e., from January Ist, 1914. 
On the vexed question of piecework, upon which a 
10 per cent. immediate advance was sought, the agreement 
declares : ‘“‘ The prices for piecework have been, and shall 
be, fixed by mutual arrangement between the employer 
| and the workman, or workmen, who perform the work, 
each workman’s day rate to be guaranteed, irrespective 
of his piecework earnings. No general advance, however, 

| in piecework can be conceded, nor can any general advances 
in day rates be agreed to.”” 

The agreement is to remain in force for at least a year, 
and the new terms are entered into on the understanding 
that the rules of the various trades unions involved 
efficiently deal with breaches of agreement by their 
members, and that in cases of any breach the rules will be 
enforced. A new schedule of wages is drawn up for 
youths and women and girls, and on behalf of this section 
of the workpeople the agreement is signed by Miss Julia 

| Varley. This new scale is as here :— 


Age. Youths. Women and Girls. 
8. s. 
ie a ak ac ee es, eee a eee 
WE 3S ae BR ER ae ec r ae OOS 
kets Se ea i nn Pon rae a le os 7 0 
EO EN ee Be ery 8 0 
Rake. 68 be: ee” 6, ee) SF, oe cw “ES 
19 Re 2 re bere 
OO Se Wi aie, aa ee Wa Jak oe, sin Wee 
BE, ck a SS ee aan Ga ee 


The unions have gained one great point by the strike. 
| They have secured recognition at the hands of the masters, 
with consent also to approach officially the employers 
in any of the industries affected in the event of any reforms 
or advances being desired by the workmen in the future. 
|The provisions under this head are so important and 
constitute so distinct an epoch in labour matters in the 
| Birmingham and Mid-England and Staffordshire work- 
shops that they may be quoted in full. The settlement 
reads: ‘‘ With a view to avoiding disputes, deputations 
of workmen shall be received by their employers (by 
| appointment) for mutual discussion of any question in 
| the settlement of which both parties are directly concerned. 
| Or it shall be cOmpetent for an official of any trade union 
| to approach the secretary of the Trades Committee of the 
| Federation involved, or vice versa, with regard to any such 
question, Failing settlement, it shall be competent for 
either. party to bring the question before a conference to 
be held between the Federation and the trade unions. 
| In the event of any trade committee or trade union desiring 
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to raise any question, a conference for this purpose may 
be arranged by application to the secretary of the Federa- 
tion or of the trade unions, as the case may be.” 

It will be remembered that in respect of the great rail- 
way carriage and wagon-building industry the recent 
dispute took the form of a lock-out. The Metropolitan 
Amalgamated Carriage, Wagon and Finance Company, 
Limited, of Birmingham, the largest concern of the kind 
in the kingdom, employing, if its Wednesbury works, known 
as the Patent Shaft and Axle Tree Company, Limited, are 
included, something like 6000 hands, accused its operatives 
of a deliberate breach of a solemn wages agreement entered 
into on September 28th, 1911, which was to remain in 
operation until July, 1914. This agreement had the 
approval of the Engineers’ and Allied Trades Societies’ 
Federation, to which organisation, moreover, the Workers’ 
Union, which has been acting for the whole of the labourers 
in the Midland strike, is aftiliated. The directors of the 
Wagon and Finance Company issued'a statement in which 
they emphasised that until attacked by the Workers’ 
Union they had no disagreement with their men. Further, 
when the Midland dispute started they were paying the 
minimum of 23s. per week to labourers, and had been doing 
so since March last. In defence of their special agreement 
with their men, which they held had been ruthlessly 
broken, the directors locked out the workpeople at the 
whole of their various Birmingham and Wednesbury 
establishments, a step which greatly augmented the 
seriousness of the labour position. The Metropolitan 
Company, as was its right, has secured special terms in 
the Birmingham settlement arrived at this week. Through- 
out the unrest it has never wavered from its contention 
that its exclusive arrangement, which has still more than 
a year to run, must be strictly respected. Sir George 
Askwith has seen to it that its demands were upheld. 
The Birmingham document enacts that the Metropolitan 
Company’s agreement “shall be observed and performed 
in all its particulars,” 

The English wrought iron tube industry centred at 
Wednesbury, Walsall, West Bromwich, Wolverhampton, 
and Great Bridge, which has been held up by the strikers 
these many weeks, at serious loss in contracts and current 
output, is now free to resume its normal aspect of manufac- 
turing activity, but not, it is to be feared, without having 
sustained a considerable injury at the hands of Continental 
competitors. The German tube manufacturers have been 
very busy in the persons of their special envoys sent to this 
country during the period of enforced idleness at the English 
works, in soliciting merchant and other orders, and 
experience has shown how difficult it frequently is to regain 
business once lost in this way. At the moment of writing 
the dispute at Stewarts and Lloyds’ (Limited) tube works 
at Coombs Wood, Worcestershire, where 4000 workmen 
are engaged, is still unsettled, this firm not being members 
of the Midland Employers’ Federation. It is hoped, 
however, that Sir George Askwith will be successful in 
terminating this strike also. Happily, the numerous 
nut and bolt engineering works at Darlaston, which were 
seriously concerned, have this week again resumed. 
So, too, have the Lancashire steam boiler works at Etting- 
shall, near Wolverhampton, and at Netherton and Cradley 
Heath. 

Later.—Subsequent to the signing of the agreement the 
Metropolitan Amalgamated Wagon Company have posted 
a notice stating that: “The Metropolitan Company will 
pay (apart from the 23s. minimum weekly rate to the 
unskilled labourer) a 23s. day-rate, plus piecework bhal- 
ances to semi-skilled workers.” Messrs. Stewarts and 
Lloyds, Limited, have now consented to re-open their 
Coombe Woodworks, and also their Nile-street Works, 
Birmingham, on the understanding that the minimum 
agreed upon by the Federation employers will be conceded. 
During the strike this firm contributed over £200 to the 
distress fund, stating that it ‘“‘had no desire to win the 
fight by starving the men.” The wrought iron tube 
operatives at Wednesbury and Walsall are undecided 
whether to return to work, dissatisfaction being expressed 
that the pieceworkers and the semi-skilled men have 
received no advance. A ballot is to be taken to-day 
(Friday) to determine their course of action. 








IRON MERCHANTS IN THE NORTH. 


THE proposed formation of a company by the iron- 
masters of Cleveland for the distribution of their pig iron 
has created widespread interest, and, indeed, concern 
in iron trade circles both on Teesside and elsewhere. 
Makers and merchants alike weleome the suggestion in 
so far as it will assure the termination of gambling in 
warrants, which is so detrimental to trade. On the other 
hand, not all the makers, and certainly none of the mer- 
chants, view with satisfaction the formation of a company 
which they feel would involve the institution of a practical 
monopoly. A further meeting of Cleveland ironmasters 
was held at Middlesbrough on Wednesday, and a small 
committee was appointed to go fully into the matter. 
A memorandum was presented to the meeting by the iron 
merchants protesting against the proposed alteration. 
It stated that they believed such an arrangement would 
not only be detrimental to the interests of the makers, 
but would also be strongly resented by the consumers and 
the trade in general. That a continuance of the warrant 
store might not be a necessity was, of course, a point 
on which opinions would differ. It was two-sided, some- 
times advantageous to the makers and at other times 
not so advantageous. Their opinion was that the pig 
iron business could be conducted equally well without 
the store so long as two or three firms with branches in 
Glasgow were able to manipulate their business in connec- 
tion with the warrant market ; whilst makers supplied the 
counters by filling the stores and selling in warrants in 
preference to dealing with local traders, it was not to be 
wondered at that they could in many instances undersell 
the local firms. That question, however, could be left 
to the judgment of the makers, but what concerned the 
merchants most was the proposal to sell all the iron 
produced in the Cleveland district through one company. 
In the interests of all parties concerned the merchants 
contend that this would be an unfortunate step, and one 
that could not but be prejudicial. They therefore desired 
to bring before the makers’ notice, categorically, their 
reasons for holding this view :— 





**(1) It was entirely through the strenuous exertions and 
large capital of the merchants, and at much expense, that 
Cleveland pig iron became known all over the world, and 
by their continued energy the demand is mantained, and 
it is through their efforts, coupled with suitable financial 
and transit arrangements, that orders are secured which 
would otherwise go elsewhere. 

(2) Merchants pay weekly for all shipments and deliveries 
and have encouraged business in every possible way by 
granting long credit to buyers, undertaking risk of delivery 
at works, both at home and abroad, far removed from_the 
port of destination. 

(3) Shipments of pig iron abroad are frequently made 
in conjunction with other merchandise, by merchants 
who thereby secure advantages in the rates of freight, 
thus enabling Middlesbrough pig iron to compete success- 
fully with other makes. 

(4) The present organisation of the merchants’ business 
is undoubtedly calculated to benefit the makers, and 
as hitherto there has been no difficulty in disposing of the 
available supply of Cleveland iron, and seeing the supply 
for the market diminishes yearly, there is no reason to 
suppose that any difficulty will be experienced in the 
future. 

(5) If the sale of pig iron were put in the hands of one 
company, the monopoly thus created could not but be a 
disadvantage to the makers, as they would require to pay 
that company something for which, under the present 
conditions, they pay nothing; moreover, the incentive 
to individual effort would be destroyed, the advantages of 
an open market lost, and a gradual curtailment of orders 
would result, as probably iron from other districts would 
be introduced. 

6) To interfere with the business of the merchants 
carefully built-up and nurtured over a long series of years, 
and which has made the Cleveland iron trade so successful, 
would, in our opinion, be manifestly unfair and unjust, 
causing serious loss to many, without conferring any 
benefit to the makers. 

(7) It seems to us there is a feeling amongst the Cleve- 
land ironmasters that they will be adversely placed through 
a regrettable failure. There is no cause for this ; the firm 
alluded to had no monopoly, and it seems to us that the 
extent of that firm’s business has been much exaggerated. 
We other merchants did business in the same channels, 
and will now receive a fuller share of such business, which 
we are already doing. 

(8) In our opinion, it is of the utmost importance that 
producers and merchants should work amicably together, 
and interfere as little as possible with their usual connec- 
tions. We cannot help thinking that such an injustice, 
as we presently understand it, is altogether foreign to you, 
as the relations between ironmasters and merchants have 
always been so pleasant, and a continuance of such rela- 
tions is, we consider, in the interests of both parties.” 

It is understood that the committee appointed by the 
ironmasters will sit continuously till its labours are 
completed, and a full meeting, no date for which has yet 
been fixed, will then be called to consider its report. 








LLOYD'S REGISTER SHIPBUILDING RETURNS. 

WE have just received a copy of the shipbuilding returns 
for the quarter ended June 30th last issued by Lloyd’s 
Register. These returns only take into account vessels 
the construction of which has actually begun. They show 
that, excluding warships, there were 543 vessels of 
2,003,241 tons gross under construction in the United 
Kingdom at the close of the quarter ended June 30th, 
1913. This total is made up as follows :—Steam vessels : 
Steel, 514, of 1,995,754 gross tonnage ; iron vessels, none ; 
wood and composite vessels, 5, of 270 gross tonnage ; total : 
519 vessels, of 1,996,024 gross tonnage. Sailing vessels, 
Steel, 17, of 7095 gross tonnage ; iron, none; wood and 
composite, 7 vessels, of 122 gross tonnage; total, 24 
vessels of 7217 gross tonnage. 

The tonnage now under construction is 60,000 tons less 
than that which was in hand at the end of last quarter, 
but exceeds by about 229,000 tons the tonnage building in 
June, 1912. Of the vessels under construction in the 
United Kingdom at the end of June, 434, of 1,538,198 
tons, are under the inspection of the surveyors of Lloyd’s 
Register with a view to classification by this Society. In 
addition, 125 vessels, of 559,669 tons, are being built 
abroad under the Society’s survey. There are thus now 
actually being built under the supervision of Lloyd’s 
Register 559 vessels, of 2,097,867 tons. This total is 
within 14,000 tons of the figures reported in the March 
return, which were the largest ever reached. 

The following are the figures for vessels now under con- 
struction in some of the principal shipbuilding districts 
of the country :—Barrow, Maryport and Workington : 
Steam, 4, of 2506 gross tons ; sail, none. Belfast : Steam, 
29, of 360,800 gross tons; sail, none. Glasgow: Steam, 
106, of 451,525 gross tons; sail, 13, of 5592 gross tons. 
Greenock: Steam, 60, of 303,930 gross tons; sail, 1 of 
3 gross tony. Hartlepool and Whitby: Steam, 19, of 
88,518 gross tons; sail, none. Hull: Steam, 50, of 
30,414 gross tons ; sail, 4, of 705 gross tons. Liverpool : 
Steam, 13, of 35,077 gross tons; sail, none. Middles- 
brough and Stockton : Steam, 34, of 106,980 gross tons ; 
sail, none. Newcastle: Steam, 70, of 312,620 gross tons ; 
sail, none. Sunderland: Steam, 55, of 238,080 gross 
tons ; sail, none. 

Of the British warships under construction at the end 
of the quarter there were two battleships at both Deven- 
port and Portsmouth, the combined displacement of which 
is 107,000, all the vessels being of the same size. In 
private yards, 6 battleships were being built. These were 
one at Barrow, of 25,000 tons; one at Birkenhead, of 
23,000 tons; one at Clydebank, of 28,500 tons; one at 
Dalmuir, of 25,000 tons; one at Govan, of 28,500 tons ; 
and one at Greenock, of 23,000 tons. There were two 
battle-cruisers under construction :—One at Clydebank, 
of 28,500 tons, and one at Jarrow, of 27,000 tons. Of 
light armoured cruisers there were, in all, eight being 
built :—One at both Chatham and Devonport, each ship 
being of 3500 tons displacement ; two at Barrow, each of 
3500 tons ; three at Dalmuir and one at Govan, all these, 
also, being of 3500 tons displacement. Three protected 
cruisers were under construction—one each at Chatham, 





Pembroke and Elswick—all of them of 5400 tons displace. 
ment. A third-class cruiser of 3440 tons is being built at 
Pembroke. Thirty-four torpedo-boat destroyers are, jy 
all, under construction. Their combined displacement 
is to be 32,114 tons, and they are all being built in private 
yards as follows :—Birkenhead (1), Cowes (2), Dalmuyir 
(2), Dumbarton (3), Govan (8), Hebburn (2), Jarrow (2) 
Scotstoun (4), Wallsend (3), and Woolston (7), Five 
submarines are being built at Chatham, the total displace. 
ment of which is 3950 tons ; seven at Barrow, with a total 
of 5750 tons; and one at Greenock of 385 tons. The 
foregoing represent 71 vessels, of a total displaceinent of 
405,339 tons. 

For foreign countries, Barrow is building one vessel of 
24,000 tons, and Elswick three, of a total displacement of 
82,500 tons. Two coast defence vessels, together repre. 
senting 9800 tons displacement, are also being !uilt gt 
Elswick. Eleven other vessels, the types of which are 
not specified, are under construction, as_ follows ;— 
At Barrow, three with a total of 3900 tons displacement ; 
at Cowes, three with a total displacement of 4501) tons ; 
at Scotstoun, three with a total displacement of 2700 tons ; 
and at Woolston, two, representing 1900 tons. The 
total number of warships being built on foreign account 
is therefore 17, with a combined displacement of 129,309 
tons. 

Taking British and foreign warships together, 88 vessels, 
with a combined displacement of 534,639 tons, are now 
under construction in this country. 
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ENT ENGINEERS AND 


PORTRAITS OF EMIN 
SCIENTISTS. 


WE have received from the Berlin Photographic Company, 


149, New Bond-street, W., four examples of @ ¢ ection ot 
portraits of eminent engineers and scientists which it is publish- 


ing. The plates have been reproduced by the Yer taly sep 
process from the best contemporary portraits avai able, and are 
all of the same size, about 63in. by Yin., on paper about 12in. by 
l6in. The work has been very well done, and many of the 
pictures in the collection have the double interest of being 
taken from famous paintings. The examples before us show 
(1) Lord Kelvin from a photograph taken by Messrs. Dickinson 
not many years ago. It is an admirable portrait, from which 
none of the characteristic lines have been touched out ; (2) Watt. 
from the picture by de Breda ; (3) George Stephenson, from od 
portrait by Pickersgill ; and (4) Maxwell, from the admirable 
picture by Dickinson. We notice from a list that the publishers 
have sent us that they have already reproduced the pos 
of many of the great engineers and scientists of the world, an 
we understand that they are continuing what must be regar 

as @ very valuable work. In view of the very low price of these 
pictures they should appeal to a large circle. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE ASSOUAN DAM. 


Sir, I have followed with regret the controversy in the 
paper about the Assouan Dam, and also the reports which have 
appeared in Egyptian papers of various letters and editorials 
which were said to have appeared in your journal. If I say with 
regret. it is because I have speut about one-third of my working 
life on the construction of both the old and the new dams, and 
have seen blasted out every square metre of the foundations, 
and practically the building of every stone of the work. 
must wld that I am an Italian engineer and contractor, and I 
was assistant manager to Messrs. J. Aird and Co. for the con- 
struction of the original dam, and contractor for more than half 
of the excavating and building of the work recently added to 
the originaldam. As an Italian engineer I am deeply interested 
in the work, which I love as one who loves a child he has seen 
grow up and in whose welfare he is interested. I and my 
countrymen are proud to have been associated with your great 
Sir Benjamin Baker and the other engineers who were engaged 
in the construction. They supplied the design and supervised 
the work, but my countrymen supplied the skilled labour which 
made it possible, and this must be my excuse for asking you to 
publish in your journal for your English readers my opinions and 
feelings on the controversy raised by Sir W. Willcocks. 

Sir William says in his letters that the new work on the solid 
dam has settled in places and cracked away from the rest of the 
building. If this were true a longitudinal fissure between the 
old and the new dam ought to show all along the roadway on 
the top. He says that owing to the soft nature of the founda- 
tion on this portion of the dam, the new masonry has cracked, 
and that water is leaking through the cracks, and that the hills 
on the extreme ends will soon tear away owing to their soft 
nature, and the dam will become useless in a short time. 

Well, nowhere in the whole length of the dam was the rock 
of the foundations better than the rock at the two ends. On 
the east end, below the apparent sandstone which has misled 
Sir William Willcocks, lies the best red granite, which was also 
used on the dam as ashlar, and at the west end below the same 


apparent sandstone lies the most hard¥black syenite of the + 


district. From what I know of the foundations in this part and 
on the rest of the dam, I can affirm that the rock on which was 
founded the new masonry of the widened dam was as good as 
that on which was founded the original dam, and even better 
in the places where we went below the level of the old foundations, 
and this should make it evident that no settlement is possible 
in the new work, as the old dam would have settled and cracked 
away a long time ago if the portion added to it should settle 
now, on account of the alleged soft foundation. 

But what has misled Sir William—and what would mislead 
anyone who is only visiting superficially the dam—is the differ- 
ence in the state of dryness of the dam on a long part of its 
length compared with the other part. An outsider would 
believe at first sight that the surface of the short Eastern 
portion of the dam is wet because the masonry has settled and 
cracked. He will think that the water is percolating through 
the dam owing to cracks due to the settlement of the foundations. 
He will conclude that owing to its dryness the other part of the 
dam, which is dry, has not settled because the foundations were 
of better quality. 

He will, though, be surprised to leara that the 1200 m. of 
main dam is dry, not because the water there cannot travel 
through the walls, but because it is trapped by the sluice wells 
on the upside of the dam, down which it drops into the sluices 
themselves, and cannot show on the surface of the work. That 
this is the correct explanation, although Sir William does not 
know it, is well known to all the engineers who were on the 
work. The proof is that where the gates in the sluices without 
rollers are staunched on the down-stream side of the wells, 
and the wells are consequently full of water, the filtering water 
passes through just as freely as it does on the solic dam. There, 
the wells are not open and are not acting as drains, as in the 
gates with rollers, where the outside face of the dam is con- 
sequently dry. 

lf, then, the whole dam is leaking, part on the face outside 
and part in the well gates, will Sir William say that the whole 
dam has settled and cracked ? The water in the original dam, 
of which he praises the soundness in his articles, was also filtering 
through even in a larger proportion on the solid dam, and in the 
dam where the gates were staunched on the down-stream side 
of the sluice wells, but he has never for that doubted its stability. 
_ The reason of the water filtration, or seapage, as you call it, 
is not due to the settlement or to the expansion and contraction 
cracks, which will show in both the dry and the wet length of the 
dam, but to the natural filtration of the water through the mass 
of the mortar, which is composed of coarse granite sand, which is 
the best possible for solid masonry walls, but is too coarse to be 
impenetrable to water, and acts as a filter. Everybody knows 
that it is impossible to make a wall absolutely water-tight 
with even the ton cement mortar, though evidently Sir William 
Willcocks forgets he had the same trouble on his own works. 
I have built for Sir William at Matana and Arment three pump- 
ing stations, where the pump-rooms were below high-flood 
level, The walls were thick, all were built of brick homra and 
lime, and to prevent leakage or dampness coming through, 
on Sir William’s design, a good plastering of homra and lime was 
laid on the walls all round, besides asphalt in the concrete 
foundations ; but this did not prevent the water from coming 
through, and a donkey engine has to work during every flood to 
keep the water out of these stations. There were no cracks 
in the wall, nor settlement anywhere, and the water simply 
came through the mortar, 

At Komombo I had to build an engine-room under the same 
conditions ; a thick wall built of brick and 2/1 cement would, 
it was thought, keep the water out ; but not at all. To make the 
room water-tight we had to plaster outside the walls with a 
coating of natural asphalt lin. thick, supported by a wall in 
cement one brick thick. This was the only way to keep the 
water out, and the water would have come through the bottom 
of the first metre of cement concrete had it not been covered 
with bitumen sheeting. This shows, on a small scale, that 
filtration or seapage is a natural factor, which does not endanfer 
masonry buildings with a strong hydraulic mortar, which lives 
eternally though saturated with water. 

If the wells were draining the water in the whole length of the 
dam, no signs of water would have shown on the down-stream 
face, and nobody would have spoken of settlements. French 
engineers understand this point very well, as they are now 
building a dam where they are making a whole series of vertical 
arches on the up-stream side, similar to the sluice wells at Assouan 
in order to trap the leakage water and prevent it travelling 
through and showing on the outside of their dam. These 
arches lead to trenches which deliver the water on the outside 
at the bottom of the dam. What the French engine -rs are 
making now on the up-stream of their dam, the Assouan engi- 
heers snade on the down-stream side ; they made some of the 
filtering water run in small channels cut in the face of the dam, 
and this for the sake of appearance. This’ was only done in 
the short length of solid dam opposite the high ground in order 
to keep the wall clean,.as dust sticking on the dam wall was 
Siving it @ muddy appearance, just as it did on the old dam, 
until the same system of keeping the wall dry and free from damp 
was adopted. All things considered, there is certainly far less 
leakage in the new dam than there was in- the old one. My 
workmen cut some of the channels in which the trickle of water 
which comes through the wall has been led down to the bottom, 





where its volume has often been measured. I understand and 
believe that over the 400 m. of solid dam the greatest amount 
of water which comes through is only one-tenth of a cubic metre 
per hour. This work was carried out before Sir William Will- 
cocks saw the dam in December last, so it is quite wrong to say 
that it was done between the dates of his two visits. 

I will not say anything about his statement on the iron sluices 
in the old dam, nor of the sample block showing how the two 
walls were joined together, which he mistook for an attempt made 
to stop or hide a leak. In his later letters he no longer refers 
to these statements, because he knowsjfrom what others have 
said that they are not correct, but he ought now to admit that 
he was wrong. 

I have written at some length on this matter, but allow me 
to say that since the dam was first built these rumours have 
often been spread of its ill-health, and many prophecies have 
been formulated on its future fall. So far, none of them have 
proved correct, and when I last saw the dam, in which I and my 
countrymen are so much interested, I saw that there was 
absolutely no sign anywhere of settlement or failure of any kind. 

Forgive me for trespassing so much on your valuable space. 

Alexandria, June 27th. E. ALESSANDRINI. 


ACCIDENTS TO DIESEL ENGINES. 

Srr,—Up to the present time the details of accidents occurring 
to Diesel engines have been kept as much as possible from 
public knowledge, probably owing to the large financial interests 
involved in the exploitation of this type of prime mover. The 
time for this reticence has now passed, as the Diesel engine has 
taken an assured place, and it must be to the advantage of all 
concerned that the fullest publicity should be given to any 
mishaps, so that the causes may be removed. 

I had occasion to investigate, on behalf of the British consular 
authorities, the cause of an accident which occurred to a Diesel 
engine at Alexandria on June 26th, which lead to the death of 
two persons, and in the hope that it may be of interest to engi- 
neers and users of engines taking air for compression from the 
engine cylinder itself, instead of from the atmosphere, I venture 
to send you an abstract of my report :— 

The accident occurred at the Linolite Company’s works in 
Rue Paolino, and was due to the bursting of an air vessel forming 
part of a Diesel engine at the above works, which Mr. Roper, 
assisted by an European and native fitter, was_endeavouring 
to put in work. 

The engine is of the vertical Diesel type, about 15 horse-power, 
No. 114, built in 1902 by the Machine Fabric Augsburg, Niirem- 
berg, of a design now obsolete. It was installed about the middle 
of the year 1903, and worked for but a short time, if at all, 
since when it has not been used. 

In order to put one of these engines in work from a state of 
rest, it is necessary to use compressed air or other elastic fluid, 
at a pressure of about 55 atmospheres, and in order to keep a 
supply of this, the engine is provided with two air vessels, one 
intermediate-pressure vessel, and an air pump fitted to the 
engine baseplate and driven from the crank shaft, which delivers 
the air into the reservoirs at the required pressure. 

The air pump draws its supply from the intermediate-pressure 
air vessel, and this in its turn is furnished with air at about 
12 atmospheres pressure from the engine itself during the com- 
pression stroke—herein lies the peculiar feature, which is now 
obsolete, and which was the direct cause of the accident. 

When commencing to work this engine receives an impulse 
from the compressed air in one of the reservoirs, driving the 
piston downwards, and on the return stroke this air is com- 
pressed to a pressure of about 30 atmospheres, the temperature 
of which rises to about 1000 deg. Fah., a small part of which, 
as above stated, is taken into the intermediate reservoir, When 
the piston arrives at the top of its stroke the fuel valve is opened 
and the oil or petroleum is injected into the cylinder by means 
of the high-pressure air, and the temperature of compression is 
suflicient to ignite it, causing it to burn and give the impulse or 
working stroke to the piston. 

On the return stroke of the piston, the products of combus- 
tion are ejected into the atmosphere through the exhaust valve. 
This completes the cycle, as the piston on its next down stroke 
again draws air into the cylinder as before, and the cycle is 
repeated. 

As the engine has been standing for ten years, the air reservoirs 
were empty, and Mr. Roper charged them with compressed air 
from steel flasks at ten atmospheres pressure, but after working 
some time at it, found that this was not sufficient. During 
these attempts the cylinder got a certain quantity of petroleum 
into it, and whilst the heat developed by compression was 
insufficient to burn it, it nevertheless furnished the intermediate 
air reservoir with a highly explosive mixture of petroleum 
vapour and air. The air pressure of 10 atmospheres proving 
ineffective to start the engine, a flask of oxygen was procured 
and a quantity of its contents was transferred to one of the 
high-pressure reservoirs until the pressure in this reservoir 
registered 40 atmospheres. 

The crank of the engine was put on the top dead centre, 
and Mr. Roper himself opened the valve to give the pressure, 
and the engine revolved smartly, passed the bottom centre and 
commenced to compress the oxygen in the cylinder; as the 
piston neared the top of its stroke, the pressure and temperature 
in the cylinder rose until it was high enough to burn the petroleum 
which was in the cylinder, and cause an explosion ; at the same 
moment the’ valve opened to give the supply of air to the inter- 
mediate receiver for the air pump. 

This receiver, as above stated, instead of being full of air was 
charged with explosive mixture, which instantly ignited and 
with a loud report the receiver was blown into about a hundred 
fragments—the starting valve and seat were blown out and the 
gland shattered, the fuel valve was blown out and the spring 
box broken, the air pipes were laid open and shattered. 

The intermediate air receiver which was shattered was a 
cast iron cylindrical vessel about 7in. external diameter and 
18in. high, having an internal cylinder cast in, the annular 
space being supplied with water to cool the semi-compressed air 
before being taken to the air pump. Mr. Roper was standing 
within 2ft. of this vessel at the moment of the explosion, and 
the flying fragments injured him and the shock of the explosion 
hurled him several feet. The native fitter, who was on the other 
side of the vessel and manipulating the fly-wheel, was also in- 
jured, and was hurled some distance. The European fitter 
being behind the engine was screened from the flying fragments, 
but was hurled to the ground, whilst a native bowab, who was 
standing in the middle of the engine-room, was killed outright. 

Alexandria, June 30th. Jno. F. Etswortu. 


THE NEWCOMEN ENGINE IN SCOTLAND. 


S1r,—It is known that before the death of Thomas Newcomen 
in 1729 at least three of his engines had been erected in Scotland ; 
it is known also that in respect of at least one of these engines 
—that of Mr. Andrew Wauchope, of Edmonstone, Midlothian— 
royalties were being paid to the owners of Savery’s English 
patent and Act of Parliament, the “‘ Proprietors of the Invention 
for Raising Water by Fire.” What rights Savery, or the pro- 

rietors of the invention, had acquired in Scotland, and why 
Waeshons paid a royalty, is a point which up to the present has 
remained obscure. The writer has to thank Mr. William K. 
Dickson, of the Advocates’ Library, Edinburgh, for drawing 
attention to the fact that on January 25th, 1701, the Scottish 
Estates of Parliament granted to Mr. James Smith, of Whitehill, 
the sole right to use in Scotland Savory’s invention of “ an 
engyne or invention for raiseing of water and occasioning motion 
of mill-work by the force of fire.” The Act was passed upon the 





recommendation of a committee, which reported on a petition 
by James Smith, setting forth that Savery had obtained in 
England his Majesty’s Letters Patent under the Great Seal, and 
likewise an Act of Parliament for the sole use of his invention 
for the space of thirty-five years, “‘ and that by articles of agree- 
ment signed betwixt the said Captain Thomas Savory and the 


Petitioner, upon the twenty-second of March 1” vj°~ and 


ninety-nine, or 1” and vij°~ years. He hath allowed and given 
to the Petitioner the Communication of the said invention with 
the modell of the said engine to be made use of by him within 
this Kingdom upon the Conditions and provisions contained 
in the said Articles.” The grant to Smith was for thirty-four 
years; it was to terminate with the protection accorded to 
Savery in England. 

Our information in reference to Wauchope’s engine at Edmon- 
stone comes from Bald’s “‘ A General View of the Coal Trade of 
Scotland,”’ wherein is given the agreement, dated 1725, between 
the proprietors of the invention and Wauchope. This docu- 
ment mentions that the engine is to be “ according to the method 
and manner now used at the coal work of Elphinston in Seot- 
land.” Bald also gives an agreement between Mr. James 
Smith, of Whitehill, proprietor of the fire engine and coal work 
of Whitehill, and John and Abraham Potter, for the repair of 
an existing engine. It would seem likely that the Whitehill 
engine was the first erected in Scotland. Another early engine 
is stated to have been set up in 1719 at Saltcoats in Ayrshire. 

London, June 28th. Ruys JENEINS. 


ROTARY PUMPS. 


Sim,—May I add a contribution to the interesting discussion 
on rotary pumps, started by the description of Mr. Monin’s 
machine in your issue of June 13th ? Not unlike your corre- 
spohdent, Mr. Sargeant, I have been quite recently a victim to 
rotary pump fever. It is comforting to find others have suffered 
from the same distressing complaint. However, the subject 
still appears to me an interesting one, and certainly not unworthy 
of attention. Having carefully gone through the letters by 
Mr. Sargeant and Mr. Prior Lien, which appeared in THE 
ENGINEER of June 20th, it at once occurred to me that there was 
more analogy between the ball pump described in the former’s 
correspondence and the single-acting double-cylinder pump 
from which the latter would derive the Monin pump than between 
the Monin pump and either of the other two machines. The 
erank arm of Mr. Lien’s pump, for instance, can be made in the 
shape of an excentric or cam, revolving in a sliding block, the 
latter moving to and fro within a slot.in the body of the piston 





block at right angles to the axis of the cylinders, exactly as in 
the Sargeant ball pump. The kinematic principle is, then, 
that of the double slide-crank chain, consisting of two sliding 
and two turning pairs, in which two alternating motions at 
right angles to each other combine to form a rotating motion. 
The principle of the Monin pump might instead be better ex- 
plained by reference to the single slider crank chain—three 
turning and one sliding pairs—modified to form a crank and 
slotted lever mechanism, the distance between the centres of 
rotation of the crank shaft and of the lever being in this case 
made equa to the length of the crank arm. It will be noted, 
in fact, that whereas in Mr. Sargeant’s and"Mr. Lien’s pumps 
two sliding paths at right angles to each other are required, 
only one is to be found in’the Monin pump. If in the mechan- 
ism just mentioned, the crank}is transformed into an excentric 
and surrounded by the sliding block H, and_the slotted lever is 
made in the shape of a cylindrical rotor with the slots cut large 
enough to receive the block H, the Monin pump will be the result 
Reference to the enclosed sketch will make this clear. 
Rome, July 4th. M. CoLonna. 


ORIGINALITY IN INVENTION. 

Sirn,—We think of Froude’s tank experiments, Armstrong’s 
inverted pulley block—in his hydraulic crane—and the roller 
bearing, as original modern ideas. 1 have found a “ report ” 
published in 1794, in which the use of all three is described. 
The “report” was that of the secretary of a society formed 
for the purpose of conducting “a series of experiments on the 
resistance of water on a large scale, so as to. draw bodies of 
different forms through the water by means of a great descending 
weight. We deem it proper to state to the society the progress 
we have made towards effecting the purpose intended.” 

The report contains drawings of the apparatus, description 
of the trials, extending over sixty-eight days, and tables of 
results. The tank was the Greenland Dock—London. The 
run 400ft., and the depth of water llft. The motive power 
was a weight of 9000 Ib. hanging from an inverted pulley block, 
having eleven blocks, each having “ a brass shiver 13in. diameter, 
with a steel pin fastened in the middle of the shiver, so that 
both the shiver and the pin revolve together, by which means 
the shiver is prevented touching the cheeks of the block. The 
ends of the pins work on Mr. Garnett’s patent rollers, fitted in 
containers, made spherical so that they may move freely in 
order always to ensure the pin a fair bearing on the rollers.” 
This was if 1794, The report was signed ‘* Joseph Brockbank, 
Sec.” Henry Davey. 

Ewell, Surrey, July 7th. 





CATALOGUES. 


ANGER MANUFACTURING AND Suppry Company, Limite 
Bank-chambers, Preston.—This is a pamphlet devoted to the 
Anger improved automatic brake adjuster for tramway vehicles. 
The device operates on the brake rods on the truck in place of 
the ordinary nuts or turn-buckles. 

Davip BripGEe anp Co., Limited, Castleton, Manchester.— 
New catalogue, Section C 12, deals with Heywood and Bridge's 
friction clutches, hauling plants for mines, millwrighting in- 
stallations of the latest systems, and modern arrangements for 
driving machinery. The book is of compact size and the 
illustrations of high quality. 
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SELECTIVE HEAD LATHE 
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SELECTIVE HEAD LATHE. 


THe 18in., Yin. centres, lathe, made by the Lodge 
and Shipley Machine Tool Company, and illustrated on 
this page, has several interesting features, one of which at 
least we believe, novel. But before describing, we 
must dispel any mystery there may be about the term 


1s, 
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The so-called “ selective head” is shown well in the 
illustrations. The main casting is of the box form, to which 
we are, nowadays, well accustomed. There is no need 
to describe it. The view with the cover removed shows 
some of the gearing. The rest is partly in the belt pulley 
and partly in a box screwed to the back of the head. In 
the pulley is a double friction clutch operated by the 
vertical lever nearest the operator. One clutch drives the 
first gear shaft direct, the 
other drives it at reduced 
speed. Thus two spindle 








speeds are given by the two 
end positions of the lever ; 
in its central position both 
clutches are out and the 
spindle stops. We may re- 
mark that the pulley is car- 
ried on a long hub, so that 
the shaft relieved of all 
belt pull. 

The back gear is of the 
ordinary sliding pinion type. 
It is operated by the hori- 
zontal lever seen in Fig. 1. 
This lever, as it slides the 
pinion into gear, pulls a dog 
clutch out, so that there is no 
possibility of putting the 
direct and back gear in 
together. In the gear box 
are three sets of sliding gear 
moved by the second vertical 
lever, which has a rotating 
and end = sliding motion. 
Thus with the two speeds 
given by the friction 
clutches, the two speeds 
given by the back gear, 
and the three given by the 


is 








Fig. 1i—PLAN V.EW OF HEADSTOCK—COVER REMOVED 


selective head. It means no more nor less than “ all-gear 
headstock,” which is the usual expression—in this country 
at least. Our American friends, as we know, are almost 
as fond of experiments in words as they are of experiments 
in mechanism. On both accounts we owe them much. 
We shall deal with the “ selective head ” presently, but 
let us examine first the more novel feature. This is the 
spindle nose. Looking at the view shown by Fig. 2, it 


will be seen that the male thread, to which we are accus- | 
The nose itself is quite | 


tomed, has been dispensed with. 
plain—a truly ground cylinder. A little behind it, however, 


a cup is wrought on the spindle, and that cup is threaded | 


internally. The object gained by this arrangement is 


that the face plate or chuck is guided by the plain nose, | 


and thus its centricity is secured without any dependence 
on the screw. The point is certainly a good one. The 
thread has got no other duty than to hold the face plate 


in position, and it does not need to be cut with exceptional | 


care. It is, moreover, in the ease of the chuttk or face 


plate, external, and 


reaming or grinding the hole for the nose, so that not very 
much is gained in that respect. It must be observed that 
the edge of the cup provides a bearing surface of large 
diameter for the boss of the chuck to bed against. Alto- 
gether this design of spindle nose is distinctly good. 

About the bed of the lathe we need not say much, nor 
about the saddle; both follow ordinary American design 
closely. We notice that the shears are cast against a chill, 
50 as to give a hard face to the rubbing surfaces, and, in 
some sizes of this design at least, the saddle, besides resting 
on the inverted vees, receives support from the flat upper, 
and inner vertical, surfaces of the front shear, thus relieving 
the vees of the stress of the cut. The feed gears also 
follow ordinary practice. 


| lever to attain the proper finishing speed. 


is therefore easily produced, but | 
against this has to be set the necessity of boring and | 





sliding gears, twelve spindle 
speeds are available. The 
friction speeds are so arranged 
as to be suitable in general 
for roughing and finishing, so that when a correct roughing 
speed has been set it is only necessary to move the one 
The wheels in 
the box are all made of chrome nickel steel ; the teeth are 
of the stub shape 20 deg. pressure angle, hardened, 
ground and lapped true. The shafts are mounted in ball 











Fig. 2—BACK OF HEADSTOCK 


bearings, and none of them in the lathe runs at a higher 
speed than 375r.p.m. The spindle is made of chrome steel, 
and runs in white metal bearings. The end thrust is of the 
usual kind. Of other features of the design it is unneces- 
sary to speak, as the illustrations make them obvious. 


THE WORKING FLUID OF INTERNAL Coy. 
BUSTION ENGINES." 


By DUGALD CLERK, D.Sc., F.R.S., M. Inst. C1, 
M.I. Mech. E., F.C.S. 


Introduction.—I feel it a very great honour to have bee: asked 
by the Council of your Institution to deliver the second (ustaye 
Canet Lecture, and the honour is all the greater because of th, 
cordiality of the relations between France and England. Ty, 
Junior Institution of Engineers is, I believe, unique in haying 
had as one of its presidents a distinguished French engineer ang 
artillerist, and we of the Junior Institution of Engineers rejoieg 
in doing honour to the late M. Gustave Canet as our nation 
has rejoiced in doing honour to Monsieur Poincaré, the President 
of the French Republic, during the past week. 

The Gustave Canet Lecture on this occasion has bev, mos; 
felicitously timed. The first Gustave Canet Lecture |) you, 
distinguished President, Sir Trevor Dawson, was mor appro. 
priate in its subject than the second. The subject I have «-hosey 
however, is one of importance to the engineering world, and some 
of the work on the properties of the working fluid of interna| 
combustion engines has already proved useful to ei ineers 
engaged in the design and invention of ordnance. ‘| gun, 
like the internal combustion engine, depends for its operation 
on the products of combustion, and a knowledge of the natur 
of combustion and combustion phenomena is useful for i rtillery 
work as well as for engine work. The thermodynamics of t)y 
two subjects are closely allied. Unfortunately, from the natuy 
of my work I am not able to speak on the phenomena of guns 
and combustion within guns, but I have spent a considerable 
part of my engineering life in studying the allied phetomena 
occurring within the interior of engine cylinders. My subject 
is then, ** The Working Fluid of Internal Combustion Enyines,’ 

Although the steam engine in its various forms has been jy 
successful practical operation for about 140 years, it cannot yet 
be said that knowledge is complete as to the physical propertie 
of steam ; accordingly, it is not surprising to find that still less 
is known of flame, which is the working fluid of all internal 
combustion engines. The combined work, however, of Kuglish 
and Continental physicists and engineers has thrown much 
light upon the physical and chemical behaviour of flame, both 
within and without the cylinder, and it is now possible to give 
an approximately accurate account of the leading phenomena 
of combustion, explosion, and expansion, so far as concerns the 
engineer. 

At the Leicester meeting of the British Association in 1907 
a discussion was held between English and Continental! engi- 
neers and physicists on the subject of combustion and flame ; 
and, as the result of this discussion, the Engineering Section of 
the British Association formed a committee of physicists, 
chemists, and engineers in order to study the subject experi. 
mentally, I have had the honour of co-operating with other 
experimenters as a member of this committee during the past 
six years. Many complicated phenomena have been studied, 
many new results obtained, and some facts have been deter- 
mined with sufficient accuracy to be useful to the engineer and 
inventor. In this lecture I propose to describe as simply a 
possible data which have been ascertained with reasonable 
certainty. In order to give a direct practical application to the 
knowledge now at our disposal I shall remind you first of the 
principal constants required in order to calculate thermal 
efficiencies and to allocate heat and other losses in the procedure 
within the cylinder during the operation of the ordinary four- 
stroke cycle or ‘‘ Otto’ engine. ‘To do this I shall consider a 
diagram of such an explosion or constant volume engine in 
which, for the present, 1 shall assume that the whole supply of 
heat is added at constant volume and all that is discharged is 
discharged also at constant volume. 

Fig. 1 shows such a diagram. In it the whole heat supply 
is assumed to be added on the explosion line BC at constant 
volume, and the heat is discharged on the line D A, also at 
constant volume. The total volume within the cylinder is 
taken as v, the volume of compression space as 1% To learn 
the indicated thermal efliciency of an engine giving such a 
diagram it is only necessary to know the heat value of the 
fuel in the charge within the cylinder per explosion and the heat 
equivalent of the work area ABCD. The indicated thermal! 
efficiency is then the thermal equivalent of work area A BC D 
divided by the thermal units in the fuel supplied per stroke. 

In good modern gas engines the indicated thermal efficiency 
calculated on the lower heat value of the fuel is about 0.35. 
To arrive at this value it is only necessary to have an accurate 
diagram and an accurate measurement of the heat given to 
the engine charge per stroke—neither temperature nor specific 
heat constants are required. It is not sufficient, however, to 
know only the actual thermal efficiency of the engine ; it is 
also necessary to learn the possible thermal efficiency with) all 
losses suppressed. For this purpose there must be known the 
specific heat of the working fluid at all temperatures within 
the working range. From this can be calculated the ideal 
efliciency for any given circumstances of compression and ex pan- 
sion, which efficiency would be given in the event of the work- 
ing fluid being used in exact accordance with the conditions of 
the cycle, without either heat loss from the fluid to the cylinder 
or heat gain from the cylinder to the fluid. The specific heat 
constants, if known, enable an ideal diagram to be drawn, and 
comparison between the ideal and the actual diagram allow the 
distribution of the various heat losses to be found. ‘To enable an 
actual diagram from an engine to be dealt with in this way it 
is necessary to know four sets of facts as to the working fluid :— 
First.—Temperatures of the working fluid at the four points 
on the diagram, A, B, C, and D. 

Second.—Total energy of the working fluid at each of the sume 
four points, A, B, C, and D. 

Third.—Loss of energy of the working fluid during the rise 
of temperature from B to C. 

Fourth.—Proportion of combustion completed at the point 
C and proportion of further combustion, if any, between points 
C and D, and also proportion of combustion completed at the 
point D. 

All these matters have been investigated by members of the 
British Association Gaseous Explosions Committee, and some 
information is available. How much is available will best be 
made clear by considering the four heads. 

First.—Temperatures of the working fluid at the four points on 
tl diagram, A, B, C, and D. 

The diagram, Fig. 1, is assumed to be an actual diagram from 
any four-stroke cycle engine, so arranged that heat is added 
entirely at constant volume vc, while the exhaust heat is 
abstracted also at constant volume v. In reasoning of this 
kind it is usual to assume that the same working fluid is used 
throughout successive cycles, and the only changes that occur 
are those due to the addition of heat at the compression end 
and the abstraction of heat at the exhaust end. As a matter 
of faci, in actual engines the charge is renewed at each stroke, 
and the discharged heat got rid of by discharging the products 
of combustion. The rate of explosion, too, is not definite, so 
that heat is never added entirely at constant volume, and the 
exhaust valve has a lead, so that the square end of the diagram, 
as shown at D A, is not that of an ordinary engine. If the abso- 
lute temperature of the working fluid be known at any one of the 
four points, then, applying the usual laws of gases, from the alb-o- 
lute pressures and volumes, the temperatures at the other points 
can be readily calculated after allowing for change of volume due 
to chemical action during the explosion period BC. It appears 
to be, at first sight, a simple matter to determine temperatur’ 
of the working fluid within the cylinder on the compression 








* The Junivr Institution of Engineers, Gustave Canet Lecture, June, 1913, 





1913 


—= 


L CoM. 


OOH asked 
1 ¢ ‘ustave 
Ase Of the 
ni, The 
In having 
ineer and 
TS rejoicg 
ir nation 
Pri sident 


PCN Most 
by your 
‘© appro. 
e+ hosen, 
und some 
iternal 
Ni ineers 
he gun, 
peration 
b nature 
ar tillery 
S of the 
P nature 
of guns 
iderable 
homena 
ubject 
iyvines,”’ 
been in 
not yet 
perties 
til Jess 
hiternal 
Knglish 
Thuch 
e, both 
to give 
OmMena 
us the 


i 1907 
| engi. 
flame ; 
fron of 
<ivists, 
‘Xperi- 
other 
past 
udied, 
deter. 





‘in the exhaust pipe cannot be known with any accuracy. 
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B, but in reality exact determination is exceedingly diffi- 


ine A 
a In the earlier mode of proceeding the volume and tempera- 


= of the entering charge of gas and air was measured by 
means of meter, anemometer, and thermometer. The tempera- 
ture of the exhaust gas discharging in the exhaust pipe was 
determined: by finding whether antimony or zinc melted within 
it, also by} iron ball calorimeters and by platinum resistance 
thermometers, and it was assumed that the mean temperature of 
the hot exhaust gases retained in the compression space could 
be inferred from this external temperature of the gas after pass- 


ing the exhaust valve. Light spring diagrams of charging were 
taken, end using the probable temperature so obtained for the 
exhaust gases left, there was calculated a temperature which 
was called the suction temperature. This suction temperature 
js the mean temperature of the charge within the cylinder just 
before compression commences at the point A. The method 

















wes used by many experimenters, including Slaby, Thurston, 
c 
D 8 
A 
Fig. 1 


and myself; and a modification using chemical analyses to 
determine the weight of exhaust present in the combustion 
space was adopted by Professor Burstall in his earlier experi- 
ments for the {Institution of Mechanical Engineers’ Gas Engine 
Research Committee. Dr. Slaby’s experiments were made in 
1881 and Professor Thurston’s in 1884. In both engines the 
compression was low, the compression space being about 60 per 
cent. of the volume swept by the piston. Slaby found suction 
temperature to vary between 106 deg. Cent. and 128 deg. Cent., 
depending on the load and rate of revolution of his engine. 
Thurston’s suction temperature at full load is given as 120 deg. 
Cent. Both experimenters found the temperature of the gases 
in the exhaust pipe for ordinary loads to be about 400 deg. Cent. 
Burstall found suction temperatures to vary between 84 deg. 
Cent. and 99 deg. Cent., depending on the compression ratio. 
In experiments made by me in 1906 with a “ National” gas 
engine of 14in. diameter cylinder and 22in. stroke, at full load I 
found suction temperature to be 96 deg. Cent., and I calculated 
irom it the temperature at the point D as 1067 deg. Cent. The 
method of calculation followed by me is fully given in an Institu- 
tion of Civil Engineers’ paper in 1907.+ -Although a fair approxi- 
mation to the suction temperature is obtained in this way, yet 
it cannot be considered as satisfactory, because the difference 
between the exhaust gas temperature within the cylinder and 
In the 
early low compression gas engines this gave rise to considerable 
error; but in recent engines, where the compression space is 
small relatively to the total volume within the cylinder, the error 
is much less. Indeed, a considerable range of error in the 
exhaust gas temperatures introduces but little error in the 
suction temperature. It is important, however, to obtain an 
accurate suction temperature, because any error there is magni- 
fied in calculating the —— and expansion temperatures 
on the working stroke ; and, apart from the question of tempera- 
tures at any portion of the diagram, it is necessary to know the 
proportion of exhaust gases present with great accuracy in order 
to calculate the chemical composition of the actual working 
fluid during explosion and expansion. A considerable error 
is introduced in this composition by a moderate error in tempera- 
ture determination of the exhaust gases. Many investigators 
recognised the desirability of measuring temperatures of the 
gases within the cylinder by some direct thermometric means, 
and so far back as 1895 Professor Burstall made experiments 
with a platinum resistance thermometer to determine the explo- 
sion temperature within a gas engine cylinder. He was unable, 
however, to measure such temperatures under ordinary working 
conditions, as he found that the platinum wire always melted 
when the engine was running at ordinary speed and ordinary 





Fig. 2 


load. A few temperature values, however, were obtained under 
light loads with the engine running at a low speed. 

Professors Callendar and Dalby have succeeded in applying 
the platinum resistance thermometer to the determination of 
both suction and compression temperatures by the use of an 
ingenious attachment to the charge inlet valve of a four-cycle 
engine. Fig. 2 shows a section of this inlet valve, from which 
it will be seen that a small additional valve T is provided at 
the centre of the main valve A, which carriés within it the 
platinum loop of a Callendar platinum resistance thermometer. 
The loop is shown at P, and the wires leading to it are carried 
through the valve stem and pass at B to the necessary recording 
instruments. In this ingenious device the valve carrying the 
resistance thermometer is reciprocated by a spearate cam gear, 
and it is opened at the particular pg of the stroke during 
which temperature is to be taken. It is closed before explosion 
takes place, so that the temperature of suction or compression 
can be measured at any period of the cyele and yet the platinum 
loop is moved away before the cylinder is filled with flame. 
By this device it is possible to obtain accurate measurements 
of temperatures during any part of the compression stroke, 
and indeed during most parts of the expansion and exhaust 
stroke, The thermometer valve cam operates quite inde- 
pendently of the charge inlet cam, so that the ordinary action 
of the inlet valve A is not interfered with. In order that the 
wire may assume change of temperature rapidly, it is necessary 
that it should be thin; and, accordingly, to read temperature 
for any particular point, other arrangements are required which 
measure resistance for @ minute period of time. To accomplish 
this, Professors Callendar and Dalby have invented an ingenious 
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percussion contact maker, which makes contact just at the 
instant when temperature requires to be measured. The 
galvanometer measurement is given by a succession of small 
currents, one for each succeeding stroke. In this arrangement 
it is necessary to keep up consecutive ignitions when experi- 
menting as to temperature. Callendar and Dalby found the 
suction temperature to vary with the conditions of running 
from about 95 deg. Cent. on light load trials to about 125 deg. 
Cent. at maximum load, with the external air temperature nearly 
20 deg. Cent., and the water jacket temperature 27 deg. Cent. 
In the engine experimented on the compression was somewhat 
low, and at full load the mixture used was very rich, the pro- 
portion of gas to air in the entering charge being 1 to 5.8. Other 
measurements were made at a point 80 deg. crank angle from 
the beginning of the compression stroke, and with a compression 
pressure of 18.5 lb. per inch absolute at the point of measure- 
ment, the temperature here was found to be 111 deg. Cent. 
With a richer mixture and the engine running at a lower speed 
the corresponding temperature was 130 deg. Cent. Calculat- 
ing from these suction and compression temperature values, 
Callendar and Dalby find with a rich mixture flame temperature 
at the point C as 2500 deg. Cent., mixture drawn into the engine 
being 1 of gas to 5.8 of air. With 1 of gas to 7.1 of air the 
temperature at C is nearly 2250 deg. Cent. The exhaust tem- 
perature—that is, the temperatures at the point D—in the 
case of the rich mixture was 870 deg. Cent., and in the poorer 
mixture 800 deg. Cent. Professors Callendar and Dalby are 
continuing their experiments with improved apparatus. 
Professor Coker has also attacked this problem of the exact 
measurement of the four required temperatures, but instead of 
using a platinum resistance thermometer, he has adopted thermo- 
electric couples of platinum iridium and platinum rodium. 
With such couples he succeeded in measuring the temperature 
of explosion with a weak mixture, and determined it as 1690 deg. 
Cent. for the point C. Professor Coker considered his instru- 
ment to have a lag, and he believed the actual temperature 
attained by the flame at 4in. from the walls of the cylinder 
to be above 1850 deg. Cent. and less than 1950 deg. Cent. These 
experiments were made in 1910. In further experiments made 
during 1912 with a small “ National” gas engine running with 
consecutive ignitions, he comes to the conclusion that at three- 
quarters load the temperature of 1800 deg. Cent. was reached 
at a distance of }in. from the walls. The mixture drawn into 
the cylinder contained 1 of gas to 7.35 volumes of air. Coker 
also determined the exhaust temperature, which he found varied 
with the load. This temperature was determined in the exhaust 
pipe after leaving the engine, maximum temperature about 
500 deg. Cent. and temperature drop between the temperature 
at D before opening the exhaust valve and the temperature in 
the exhaust pipe 150 deg. Cent. This gives the temperature at 
D as 650 deg. Cent. in this particular engine. With rich mixture 
such as used by Callendar and Dalby, Coker found a maximum 
explosion temperature of 2250 deg. Cent., but the usual highest 
temperature at C for ordinary mixtures used in the engine 
varied between 1830 deg. Cent. and 1950 deg. Cent. Coker’s 
method of working by thermo-couple and determining the 
temperature of explosion and exhaust has the great advantage 
that it dispenses with the necessity for allowing for chemical 
contraction. Coker is the first to determine directly by thermo- 
— means the temperatures on the explosion and expansion 
ine. 

Professor Hopkinson has also made determinations of tem- 
perature during the suction and compression periods by means 
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of platinum resistance thermometers. His earlier experiments 
were made before those of Professors Callendar and Dalby. 
From the important work of Hopkinson, Callendar and Dalby, 
and Coker, our knowledge of the actual temperatures attained 
in the working fluid is much more accurate. Further tests are 
being made, however, with apparatus improved as the result 
of experience, and in a few years it will be possible to give a 
much more accurate account of the gas engine diagram under 
this head. 

The direct thermometric measurements within the cylinder 
involve difficult and laborious work. Accordingly, for specific 
heat and explosion work requiring many experiments, I have 
adopted another method, which is only applicable, however, to 
isolated indicator diagrams from single explosions and expan- 
sions taken under experimental conditions, where the engine 
experimented on is driven by means of an electric motor. The 
arrangement I have adopted is shown diagrammatically at Fig. 3. 
In these experiments an engine of 9in. cylinder and 17in. stroke 
was used. It is indicated at A. The inlet valve is connected 
to a reservoir B, and the engine is driven by means of an electric 
motor C. The reservoir B is filled with the particular mixture 
of gas and air which is to be experimented upon, and a thermo- 
meter D is placed in the pipe communicating between the cylinder 
A and the reservoir B. The engine valves are controlled by 
trip gear, so that the inlet may be held up until wanted. After 
the reservoir B and the cylinder A and the connecting pipes 
have been filled with the mixture to be experimented upon, 
the engine is driven by the electric motor at a specified speed, 
and the gases are alternately taken into the cylinder from B 
and discharged into B from the cylinder. The charge thus 
enters and leaves the cylinder many times under pressures only 
slightly above atmosphere, and so repeatedly passes over the 
thermometer D. That thermometer, which is one of the ordinary 
mercury type, attains a certain temperature, which remains 
fairly constant after a certain number of revolutions. The 
temperature is a mean between that of the gases passing from 
B to A and passing from A to B. This temperature then is 
taken as the temperature of a charge within the cylinder. The 
cylinder is kept by water jacket at about atmospheric tempera- 
ture. In this way, I believe the temperature of the charge to 
be determined to within about 1 deg. Cent. Trip gear is applied 
at the proper time, and the charge is compressed, ignited and 
dealt with as required experimentally. Knowing the charge 
temperature in this way, it is possible to calculate with con- 
siderable accuracy the temperatures at the four points. In 
this method there is no complication due to hot gases being left 
in the cylinder ; the temperature of the whole charge which is 
used for experimenting is measured by repeatedly passing over 
the thermometer. I have calculated temperatures of the points 
A, B, C and D in this manner, and Fig. 4 shows a diagram taken 
by an optical indicator with all the necessary data. It will be 
seen that the temperatures are 20 deg. Cent., 214 deg. Cent. 
1380 deg. Cent., and 651 deg. Cent. This method gives good 
results, but is only available where single charges are studied. 
It, however, allows of great accuracy in the determination both 
of mixture used and temperatures attained. 

The matters dealt with under the second, third and fourth 
heads are so interdependent that I shall discuss them together. 


Second.—Total internal energy or mean specific heat of the 
dD 


temperature from B to C. 


Third.—Loss of: energy of the working fluid during rise of 
C. 


Iosote, 





Fourth.—Proportion of 


a the 


points C and D, and also proportion completed at the point D 


In internal combustion engines, as in steam engines, it is 


necessary to obtain knowledge as to the total internal energy 
of the working fluid at different temperatures. 
can only be calculated from the specific heat of the working 
fluid at various temperatures. 


Internal energy 


The older ideas of a perfect gas 
assumed constant specific heat at both low and high temperatures 


so long as the temperature was reasonably removed from the 


liquefying point ; and for a long time it was doubted by many 


physicists whether specific heat really rose materially as tempera- 


ture increased. MM. Mallard and Le Chatelier, the earlier 
experimenters on variation of specific heat with temperature, 
undoubtedly exaggerated the specific heat change at high tem- 
peratures, and I could not accept as accurate their reasoning 
tending to prove increase. The accumulation of knowledge, 
however, as the result of many experiments, has now put it 
beyond doubt that specific heat increases with temperature in 
all gases. In air the increase is very slow ; in carbonic acid and 
steam it is relatively rapid. 

The experiments made on this subject may be conveniently 
divided into three classes :— 

(1) Constant-pressure experiments—Regnault, Wiedemann, 
Witkowski, Lussana, Holborn and Austin, Holborn and Henning, 
and Swann. The gas is heated from an internal or external 
source, and is at atmospheric pressure. 

(2) Experiments in which both volume and pressure are 
varied, the gas being heated by compression. The experiments 
of Clerk and the determination of the velocity of sound in hot 
gas bv Dixon and others belong to this class. 

(3) Constant-volume experiments. To this category belong 
the explosion experiments of Mallard and Le Chatelier, Clerk, 
Langen, Petavel, Hopkinson, and others, and Joly’s deter- 
minations with the steam calorimeter. In the explosion 
experiments the gas is heated by internal combustion. 

An examination by the Committee of the earlier constant- 
pressure experiments proved conclusively that a systematic 
error was involved, due to the difficulty of determining the flow 
of heat by direct conduction from heater to calorimeter inde- 
pendent of that carried by the gas, and this caused even Reg- 
nault’s determination of the specific heat of air to be about 
3 per cent. low. Experiments on carbonic acid by the same 
method also give low values. This has been abundantly 
proved by the work of Swann, where heat is supplied internally 
by heating a coil of wire electrically within the gas. Swann’s 
work has been fully corroborated by Clerk’s experiments, both 
as to specific heat values of air and earbonic acid, many of 
which have not yet been published ; but those which have 
been published by the Committee fully corroborate Swann, 
and results in preparation for publication still further show 
the inaccuracy of the older experiments. Holborn and Austin 
and Holborn and Henning’s results were liable to the same error 
as Regnault’s, but to a greater degree. The constant-volume 
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experiments, with the exception of Joly’s, were made by the 
method of explosion, and Mallard and Le Chatelier’s were 
certainly too high ; Langen’s numbers are believed to be nearer 
to the true value, but even here recent work in Professor Hop- 
kinson’s laboratory by Hopkinson and David have shown 
that the losses during the progress of the explosion have hitherto 
been under-estimated. The radiation loss has been found to 
be very considerable at high temperatures. 

Much difficulty, it will be seen, has to be faced in the endeavour 
to prepare a curve of total energy, but after discussion the Com- 
mittee arrived at the curve shown in Fig. 5 as expressing with 
reasonable accuracy the total energy of gas engine working fluid 
after combustion between the temperatures of 100 deg. Cent. 
and 2000 deg. Cent. The mixture dealt with contained one 
volume of gas to 9.3 of air and other gases. After combustion 
the composition was nitrogen and oxygen, 83 per cent.; carbonic 
acid, 5 per cent.; and steam, 12 per cent. by volume. This 
was the mixture used in an engine of l4in. cylinder diameter 
and 22in. stroke by the Institution of Civil Engineers Committee 
for the determination of a standard of comparison. It was found 
to be the best mixture, producing the most economical results 
in that engine, and it may be taken broadly that a mixture of 
one of gas and nine of air and residual exhaust gas will produce 
in the modern gas engine results of nearly maximum economy 
referred to the brake horse-power. The curve shows the 
internal energy of the products of combustion forming the 
working fluid from 0 deg. Cent. to 2000 deg. Cent. in foot-pounds 
per standard cubic foot. 

The zero of energy is taken at 0 deg. Cent., and steam is 
assumed to remain in the gaseous state at temperatures below 
100 deg. Cent. 

The British Association Committee arranged the zero point 
of energy as 100 deg. Cent., but for my calculations I find it 
more convenient to carry it down to 0 deg. Cent. and assume 
steam to remain gaseous. 

It will be observed that the curve is arranged to pass between 
the experimental points found by Holborn and Henning and 
Clerk for 800 deg. Cent. and 1200 deg. Cent., and that the upper 
part passes nearly through Langen’s experimental points. 
Mallard and Le Chatelier’s points are considered by the Com- 
mittee as above the true value, and even Langen’s points are 
believed to require correction for radiation, which will reduce 
the values to some extent. However, for the present the curve 
shown in Fig. 5 may be accepted as the closest approximation 
to true values which is available. Work is in progress by 
which a more complete knowledge may ultimately be obtained. 

Fig. 4 is from a diagram taken by means of an optical indi- 
cator designed in my laboratory, and it will be convenient 
to illustrate the use which can be made of the internal energy 
values given in Fig. 5, to study not only the absolute indicated 
thermal efficiency of the engine, but also the heat losses incurred 
on the explosion rise and the expansion stroke. The tempera- 
tures at the points A, B, C, and D have been determined accord- 
ing to my method as described under the first heading. 


The temperature at A= 20 deg. Cent. 
” B= 214 ” 
* C = 1380 9» 
D= 665) * 


It will be observed that the point of maximum temperature 
Cent. is reached when the piston has moved a very small distance 
on its expansion stroke. To calculate the heat loss during the 
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expansion stroke from maximum temperature, 1380 deg. Cent., 
to the temperature at D, 651 deg. Cent., it is only necessary to 
take out the total energies per cubic foot from Fig. 5 and to 
calculate from the diagram the total work under the line C D, 
including in that tot .1 the work due to the atmospheric pressure 
under the atmospheric line and the negative work under the 
compression line. If the line C D were adiabatic then that work 
area would be the equivalent of the energy difference between 
the two points. Any defect of the total work area from the 
energy difference represents heat loss to the walls of the cylinder 
during expansion between the points C and D. This assumes 
combustion to be complete at the point C. If combustion is 
not complete at that point the heat loss shown by this method 
will be less than it should be. If combustion be complete at 
the point C then it is easy to calculate the heat loss on the 
explosion line BC. Taking the heat value of the fuel supplied 
to the mixture to be H foot-pounds, then that heat has been 


EWERGY, FOCT-LBS PER CuBic FOOT 


TEMPERATURE , CENTIGRADE 


Fig. 5 


evolved, on the assumption, while the explosion and part expan- 
sion line BC is performed. Knowing the total energy of the 
working fluid at the temperatures 214 deg. Cent. and 1380 deg. 
Gent., the heat added in passing from B to C can be readily 
ealeulated. Some work has been done on the piston, however, 
in passing from B to C. This work can be determined from the 
area contained between the ordinates through the dead centre 
and through C, taking absolute pressures. The sum of this work 
and the heat energy due to the explosion rise gives the total 
energy accounted for by the diagram. This sum will be less 
than H, and the difference is the heat loss during the explosion 
and the short portion of the expansion. 

Temperatures have been calculated at various points on the 
expansion line at short intervals down the stroke and within 
the first tenth of the stroke. These temperatures are, beginning 
at the maximum temperature :— 

1380 deg. Cent. 1283 deg. Cent. 
1365 deg. Cent. 1250 deg. Cent. 
1308 deg. Cent. 


1219 deg. Cent. 
1193 deg. Cent. 


The temperature at the point of maximum pressure is 1354 deg. 
Cent. These values obviously show that combustion is not 
complete at the point of maximum temperature. The tempera- 
ture fall from 1380 deg. Cent. to 1365 deg. Cent. is only 15 deg., 
and the subsequent temperature falls are greater, notwithstand- 
ing that less total work is done in each successive division. 
Combustion is probably proceeding for at least one-tenth of the 
stroke. This circumstance, of course, vitiates the value found 
for heat loss on the expansion stroke. Further information 
ean be obtained, however, which gives the heat loss incurred 
during the explosion period from B to C plus that incurred 
during expansion from C to D by a simple method. The suc- 
tion temperature, as has been shown, is 20 deg. Cent., tempera- 
ture at D = 651 deg. Cent. The total energy required to fall 
from D to A is therefore 9200 foot-pounds. If we add to this 
the positive work area, A B C D, there is obtained another value 
of the total energy apparent from the diagram. This value, 
deducted from H, the total heat, gives the heat loss on explosion 
and expansion on the assumption of complete combustion at 
the point D. Although it is not possible to say exactly where 
combustion is completed in the early part of the expansion line, 
yet experiments made upon the chemical composition of exhaust 
gases prove that at the point D combustion is generally nearly 
complete. It is only under exceptional circumstances, due to 
bad mixture, cooling pockets, and so forth, that more than 1 per 
cent. of unburned gas can be found in the exhaust gases. 

The following calculations from the diagram, Fig. 4, illustrate 
the application of the above method :— 

Caleulating first from the explosion end of the diagram— 

Let W = total work area in foot-pounds under the expansion 

line CD. It is the area EGC D. 
w = total work area in foot-pounds to maximum tem- 
perature. It is the areaaG FBC, 

Ta = suction temperature at A. 

T, = compression temperature at B. 

Tc = explosion temperature at C. 

Ta = temperature at end of expansion at D. 

Eq = total energy at A (In foot-pounds, calculated from 

E» = total energy at B | Fig. 5 and total volume of 

E-c = total energy at C | working fluid in cylinder re- 

Ea = total energy at D duced to 0deg. C. and 760mm. 
H = heat evolved by complete combustion of gas charge 

present (lower value) in foot-pounds. 


following are the values calculated from Fig. 4:—- 
WwW 


= 10,900 foot-pounds ; 
= 20 deg. Cent.; Tp 
1380 deg. Cent.; Ta 
310 foot-pounds. 
1506 foot-pounds. 
= 21,800 foot-pounds. 
- 9510 foot-pounds. 
28,000 foot-pounds. 


The heat loss on the expansion line from C to D is obviously 
(Ec — Eg) — W if combustion be complete at C. 

In this example, therefore, 

Heat loss on expansion line C D = 

(21,800 - 9510) — 10,900 = 1390 foot-pounds. 

As H, the total heat of combustion, is 28,000 foot-pounds, this 
shows the heat loss to be about 5 per cent. of the total heat of 
combustion of the gas present. 

The total energy added from the point B by temperature rise 
is obviously (Ec — Ep ) + w, and this is (21,800 — 1506) + 249 

20,543 foot-pounds. 

That is, 20,543 foot-pounds is the total energy apparent from 
the diagram using Fig. 5 up to the point C ; heat loss by convec- 
tion and radiation being unknown as to its amount. But the 
20,543 
238,000 


= 0.74 nearly. The heat accounted for on the diagram at 
C is thus only 74 per cent. of the total heat value of the gas pre- 
sent, and if combustion be really completed at C, then 26 per 
cent. of the whole heat given to the engine has been lost on the 
explosion line and only 5 per cent. on the expansion line. Accord- 
ing to this estimate the total heat loss on explosion and expansion 
lines is 26 + 5 = 31 per cent. of the total heat. 
The effective work area, A BC D, say, I.H.P., is equivalent 


w = 249 foot-pounds. 
214 deg. Cent.; ; 
651 deg. Cent. 


total heat of the gas present is 28,000 foot-pounds, and 


to 27.5 per cent. of the total gas heat. A balance sheet prepared 
in this way requires :— 
Heat in I.H.P. on es ac «» (2 27,0 per cent, 
Heat loss B to D oes ae = 31.0 per cent. 
Heat in exhaust (by difference) .. = 41.5 per cent. 


100.0 


If this balance sheet be correct it should agree with another 
calculated from the exhaust end of the diagram. The total 
heat in the exhaust gases discharged in falling from Tg to Tq is 
Eu — Ea = 9510 — 310 = 9200 foot-pounds, 

9200 _ 
28,000 
A balance sheet prepared from this would 
Heat in I.H.P. oe Tbe ae = we 
Heat in exhaust (by measurement) 
Heat loss B to D (by difference) 


= 32.9 per cent. of the whole heat. 


give :— 

27.5 per cent. 
32.9 per cent. 
39.6 per cent. 


100.0 


This does not agree with the other; heat in exhaust by 
measurement amounts to 32.9 per cent., while by difference it 
is 41.5 per cent. If combustion be complete at C the first 
balance sheet is correct ; if not, then the second is true. It 
is improbable that the measurement of the line D and the 
calculation from the temperature fall should be low, and con- 
sequently the second balance sheet is likely to be the correct 
one ; but if that be so, then, allowing a loss of 6 per cent. on 
the explosion line from B to C, the heat still to be evolved by 
combustion on the expansion line is 20 per cent. 

In the absence of knowledge of the point on the diagram 
where combustion is approximately complete, it is necessary 
to study the laws of cooling in the cylinder behind a moving 
piston in some manner which is independent of the explosion 
expansion line BC D. 


(To be continued.) 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The July Quarterly Meeting. 

THE first quarterly meeting of the second half of the 
year took place to-day—Thursday—in Birmingham, when a 
more cheerful tone prevailed than had been expected, the reason 
being the success of the Board of Trade intervention in the serious 
labour disputes which have disorganised Midland trade for some 
five weeks past, and which have been responsible for the throw- 
ing out of employment of nearly 40,000 workpeople for the 
greater part of that time. The settlement arrived at in Bir- 
mingham on Monday night, which awaits formal ratifica- 
tion by ballot of the men to-morrow—Friday—has been the 
subject of general congratulation, and should enable the iron 
and steel using industries gradually to get into ordinary working 
condition again. Under these hopeful circumstances there was 
more disposition to-day than for some weeks past on the part 
of iron and steel consumers to place orders for material, and 
these were very welcome to the iron and steel manufacturers, 
many of whom have, of course, been badly hit by the withholding 
of contracts and specifications during the industrial difficulties. 
As regards the iron and steel trades, the settlement of the strikes 
has come just in the nick of time, and may serve to save those 
trades from the almost complete collapse which was beginning 
to threaten them. It is expected now that iron, and steel will 
gradually strengthen, both with respect to the home demand and 
also in prices, which haye recently been seriously receding. 
Considerable engineering orders have got into arrears, but these 
will now be gradually cleared off, and arrangements were made 
to-day in many cases for the obtaining of the necessary material, 
much to the satisfaction of makers and merchants. The over- 
taking of arrears of engineering and general work should give 
an impetus to the iron trade sufficient to carry it through to 
the end of the summer and well into the autumn. Another 
satisfactory feature which contributed to make to-day’s meeting 
more active than would otherwise have been the case was the 
favourable character of the Board of Trade returns. These 
have been keeping up month by month lately in a remarkable, 
and, indeed, in a record-making manner, so that with the home 
demand reviving and the oversea demand steadily expanding, 
the outlook for the iron trade for the remainder of the year has 
suddenly taken on a much more cheerful aspect than even a 
fortnight ago was considered at all possible. Iron and steel 
values, of course, at present are low, owing to the difficulties 
which have been passed through, but they may be expected 
gradually to strengthen, and meanwhile they act as an attraction 
for the revived home demand, This is the chief matter at the 
moment which the owners of the blast furnaces and mills and 
forges have to consider. 


More Movement in Pig Iron. 

More movement was observable in pig iron this after- 
noon than for a long time past, so that producers will have a 
chance of clearing off some of the stocks which have been accumu- 
lating at the furnaces. Prices were very low, compared with 
either three months or six months ago. South Staffordshire 
common forge was quoted 56s. to 57s. per ton, compared with 
65s. to 66s. at the April quarterly meeting and 66s. to 67s. 6d. 
at the January quarterly meeting, which means a loss of 9s. 
on the quarter and of 10s. or 10s. 6d. on the half year, the 
strike troubles being chiefly responsible for this. Part-mine 
pigs were quoted to-day 57s. to 58s., compared with 69s. to 70s. 
in April and 71s. to 72s. in January, this being a loss of 12s. on 
the quarter and 14s. on the half-year. Some good orders were 
also given out this afternoon for Midland pigiron. Northampton 
forge was obtainable at 56s. to 57s., compared with 66s. to 67s. 
in April and 72s. 6d. to 73s. 6d. in January, quotations therefore 
having receded 10s. on the quarter and as much as 16s. or 
16s. 6d. on the half-year. Business was done in Derbyshire 
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in April and 74s, to 75s. in January, or less by 9s. on the quarte 
and 16s. on the half year. F 
Manufactured Iron More Active, 

There was a better tone in the manufactured iron 
business, the bar and sheet makers being able to book more orders 
than for some time past. The meeting opened with marked 
bars quoted at £10 per ton, or the same as for six months past 
and a feature of the business was the resumed buying of railway 
carriage and wagon companies and of other engineering concern; 
Merchant bars were quoted £8 to £8 5s., delivered Birmingham, 
compared with £8 5s. to £8 10s, in April and £8 12s. 6d. to £8 15,” 
in January, which is a drop of 5s. on the quarter and aboy 
12s. 6d. on the half-year. Common bars were to-day obtain. 
able at £7 12s. 6d. or £7 15s., but there was a great deal of com. 
petition from Belgian No. 3 bars, which were being offered a 
about £5 18s. delivered into the Darlaston district for use in the 
nut and bolt trade. Lancashire and North Staffordshire 
“crown ” bars were quoted £8 15s., though less was accepted 
Plain sheets, doubles, which opened the year at £8 15s. and were 
quoted £8 10s. in April, were to-day still nominally £8 10. 
although supplies could in some cases be obtained for rather 
less. Makers quoted singles £8 2s. 6d. and trebles £8 17s, 6d. 
More business was done than for some weeks past. There was 
a moderate trade in hoop iron at £8 15s. and in slit rods at £9 10s, 
whilst gas strip, which was quoted £8 10s. to £8 12s. 6d. in January 
and the same in April, was now £8 to £8 2s. 6d., or 10+. lower 
than formerly. Tube makers were large buyers now thut their 
works are to go on again after the strike. 


Galvanised Corrugated Sheets. 

After the recent lull in buying, purchases were r-sumed 
to-day of galvanised corrugated sheets on home account, and 
indents on account of the foreign trade, which had been held 
back, were also given out. It is somewhat difficult to understand 
the position of prices in this industry—that is to say, why they 
should be so low considering the splendid half-year’s trade which 
has been experienced for export. They are now quoted 
£10 17s. 6d. to £11 2s. 6d., as against £11 15s. to £12 in April, 
or a drop on the quarter of 17s. 6d., and as compared with 
£12 7s. 6d. to £12 12s. 6d. in January, or a drop on the half-year 
of 30s. The fact is, however, that there has been increasing 
competition, not only in the Midlands, but in other parts of the 
kingdom. Moreover, the Balkan States were a good market 
for sheets of the thinner gauges, and rollers of those classes 
soon after the war broke out turned their attention to the thicker 
gauges, of which last variety there was consequently a con- 
siderably enlarged output, with the result that prices weakened, 
As regards the half-year’s foreign trade in “ galvanised sheets, 
flat or corrugated,” this has amounted in quantity to 378,628 
tons, of the value of £5,171,579, which was an improvement 
upon the corresponding period of a year ago of 89,054 tons in 
quantity and £1,508,110 in value. This splendid half-year’s 
result of over five millions sterling and a million and a half 
increase has naturally given great satisfaction to the trade, and 
indicates emphatically the progressive manner in which this class 
of material is being adopted abroad. Some of the chief increases 
in value for the half-year, compared with a year ago, are as 
follows :—India, from £786,879 to £1,450,234 ; Australia, from 
£650,774 to £737,348; Argentine Republic, from £423,092 to 
£464,733; Chile, from £72,502 to £102,492; Uruguay, from 
£55,165 to £73,977; Canada, from £148,912 to £273,932; 
British South Africa, from £188,884 to £235,056 ; Dutch East 
Indies, from £107,281 to £209,952; ‘‘ other countries,” from, 
£584,321 to £901,377. 


Steel. 

There was more movement this afternoon in semi- 
finished steel, though prices continue low at £5 5s. for Bessemer 
sheet bars and £5 7s. 6d. for Siemens. The former were quoted 
in April £5 15s. to £5 17s. 6d. and in January £6 to £6 2s. td., 
so that present figures represent a reduction of 10s, or 12s. 6d. 
per ton on the quarter and of 15s. or 17s. 6d. on the half-year, 
Makers of structural steel also booked some more orders to-day 
at quotations on the basis of £8 to £8 2s. 6d. for angles, which 
has been about the nominal figure all through the present year 
so far. The meeting closed with a hopeful tone and with improved 
prospects. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 


Some Improvement to Note in Pig Iron. 

THE attendance on the Iron Exchange was well up 
to the average, notwithstanding the fact that the Lancashire 
holidays are now in full swing. The Royal visit was also expected 
to cause some diminutiorf, but, taken on the whole, there was a 
very fair number of both merchants and makers on the “‘ boards.” 
There was a better undercurrent to note in pig iron, but whilst 
Middlesbrough was the -turn dearer, Scotch brands were lower. 
There was little change to note in other classes. Finished iron 
and steel quiet, and in the latter foreign billets showed a reduc- 
tion. Copper and sheet lead showed little change, but English 
tin ingots were lower. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 64s. 6d.; Staf- 
fordshire, 64s. 6d. to 65s.; Derbyshire, 63s. to 64s.; Northamp- 
tonshire, 65s. 6d. to 66s.; Middlesbrough, open brands, 66s. to 
66s. 6d. Scotch: Gartsherrie, 76s.; Glengarnock, 74s.; Eglinton, 
73s. 6d.; Summerlee, 75s. 6d., delivered Manchester. West 
Coast hematite, 77s. 6d. f.o.t. Delivered Heysham: Gart- 
sherrie, 74s.; Glengarnock, 72s.; Eglinton, 71s. 6d.; Summerlee, 
73s. 6d. Delivered Preston: Gartsherrie, 75s.; Glengarnock, 
73s.; Eglinton, 72s. 6d.; Summerlee, 74s. 6d. Finished iron : 
Bars, £8 15s.; hoops, £8 17s. 6d.; sheets, £9 7s. 6d. Steel: 
Bars, £8; Lancashire hoops, £8 15s.; Staffordshire ditto, 
£8 10s. to £8 15s.; sheets, £9 to £9 5s.; boiler plates, £9 7s. 6d. 
to £9 12s. 6d.; plates for tank, girder, and bridge work, £8 5s. 
English billets, £6 12s. 6d. to £6 17s. 6d.; foreign ditto, £5 12s. tid. 
to £5 15s.; cold drawn steel, £10. Copper: Sheets, strips, &c., 
£80; small lots, 104d. per pound ; tough ingot, £71 10s.; rods, 
£78 ; best selected, £72 to £72 5s. per ton ; copper tubes, 10id.; 
solid drawn brass tubes, 84d.; condenser tubes, 94d.; brazed 
brass tubes, 94d.; rolled brass, 74d.; brass turning rods, 7}d.; 
brass wire, 77d.; yellow metal, 7}d. per pound. Sheet lead 
£24 10s. per ton. English tin ingots, £190 per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was well up to 
the average, and there was some improvement to note in the 
demand for house coal. On contract account sellers made the 
full advance recently noted. Slack and engine fuel was weaker, 
but there was very fair movement to note in the shipping depart- 
ment. Quotations :—Best Lancashire house coal, 16s. 10d. to 
18s.; good medium, 15s. 4d. to 16s. 4d.; domestic fuel, 12s. 7d. 
to 14s. 7d.; screened steam coal, 11s. 6d. to 13s.; slacks, 9s. to 
lls. per ton at the pit. 


The Engineering Trades. 

Most branches of the engineering trade in this district 
are still well employed, and if there is in some direction a slight 
falling off in the number of new orders the work on hand is 
still sufficient to keep the works very busy and overtime general 
for many months to come. The builders of prime movers, 
such as steam turbines and gas engines, the electrical motor 
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rs and motor car works are amongst the most favoured at 
present, while textile machinists and boilermakers find cause 
for complaint. An all-round advance of wages is announced 
at the works of Messrs. Howard and Bullough, Limited, Accring- 
ton, where five thousand men were recently locked out for a 
fortnight and returned to work on the old terms, The advance 
yepresents an increase of 4s. a week for men in certain depart- 
ments who have been paid 30s. weekly. On day-work time and 
a-quarter is to be paid for overtime. The scheme for advancing 
wages has been in hand since the beginning of the year. 


maké 


Textile Institute. 

At a meeting of the General Purposes Committee of 
the Textile Institute held in ihis city on Tuesday it was reported 
that the cotton spinners’ and manufacturers’ associations of 
Belgium and the linen manufacturers’ organisation of Ghent 
had invited the Institute to meet at Ghent, and that the invita- 
tion hud been accepted. The Congress will be held on September 
llth, 12th and 13th, and suitable rooms for the meetings will 
be provided by the ¢xhibition authorities. 


New Works on the Ship Canal. 

A new factory is being built on the Manchester Ship 
Canal at Trlam for the manufacture of soda ash, caustic soda, 
bicarbonate of soda and other soda products. The Magadi 
Soda Company, the owners of the works, will obtain its material 
from the Magadi Soda Lake, situated 60 miles south of Nairobi 
and 250 miles from the coast town of Mombassa in British 
South Africa. ‘This lake is 30 miles square, and its crystalline 
contents are said to be almost limitless. 


Manchester Royal Exchange. 
The Bill for the extension of the Royal Exchange has 
now received the Royal Assent, and an early commencement of 
the work of extension is possible, 


Bolton Electricity Station. 

I hear that the vacant position of engineer and manager 
of the electricity department of the Bolton Corporation has been 
filled by the appointment of Mr. W. J. H. Wood at a salary of 
£400, rising by annual increments of £50 to £600. Mr. Wood 
had previously held the position of station engineer. 


Barrow-1n-Furness, Thursday. 
Hematites. 

There is quietness in the hematite pig iron trade so far 
as new business is concerned. The demand for iron is decidedly 
slack, and much more iron is being produced than is being 
booked. This iron, however, was ordered some time ago, and 
as users are thus obtaining regular deliveries, they are not at all 
anxious to fix new contracts at present. In the meantime 
makers are still well off for orders, and will be so for a while at 
any rate. A furnace has been put out of operation in the Work- 
ington district, but in North*Lancashire there is no falling off 
in the output of iron. Prices are easy with makers quoting 
Tis. to 78s. per ton net f.o.b. for parcels of mixed numbers of 
Bessemer iron. There is not much business being done in the 
warrant market, and the current rate is 73s. 6d. per ton net 
cash. For special sorts of iron there is a good steady demand. 


Iron Ore. 

The demand for iron ore is well maintained, and a good 
volume of metal is being raised. Prices in common with other 
sorts of raw material are on the down grade, and best qualities 
of ore, such as Hodbarrow sorts, are at 25s. per ton net at mines. 
Good average qualities of ore are at 17s. per ton. For Spanish 
ore there is a steady request. Last week from Les Falaises 
and Almeria no less than 12,200 tons of ore arrived at the Rams- 
den Dock, Barrow, for use at Barrow and other ironworks. 
Irish ores are only being imported now and again. 


Steel. 

In the steel trade there is rather a quietness in some of 
the departments. At Barrow the rail mill is not working full 
time this week. The plate mills are busily employed on orders 
for local as well as general home shipbuilders. In some of the 
other departments there is quietness. At Workington the 
rail mills are busy, as also are the axle and tire departments. 
Rails are in readiness on the Barrow dock side for shipment to 
the Colonies. Deliveries have been made of rails from Barrow 
to Belfast. The new business being offered is fairly good, but 
there is no great keenness at the present time. Heavy sections 
of rails are at £6 12s. 6d. to £6 15s. per ton, and light rails are 
quoted at £7 10s., and represent a limited business, whilst the 
request for heavy sections of tram rails is quiet at £7 5s. per ton. 
For steel shipbuilding material there is a good steady demand. 
Ship plates are at £8 10s. per ton and boiler plates at £9 5s. to 
£9 10s. per ton. Tin bars are at £5 10s., billets at £5 15s., 
hoops at £8 15s. per ton, and are quiet trades. 


Shipbuilding and Engineering. 

These trades are™ busily employed in every branch. 
Vickers Limited, are busily engaged in fitting out the recently 
launched Brazilian monitor Javary, and it is hoped to get her 
away next month. The Japanese battle-cruiser Kongo is almost 
finished. The submarine departments are briskly employed. 
Several of these craft are fitting out in the Devonshire Dock 
Submarine Depét, including two for the Australian 
Navy. The engineering shops are full of life, and considerable 
attention is being paid to the construction of heavy oil engines 
at the Barrow shipyard. 


Fuel. : 
There is a good demand for coal, which is quoted at 
lis. 6d. to 18s. 6d. per ton, delivered for good steam sorts. 
Kast Coast coke is quoted at 24s. to 26s. per ton, with Lancashire 
sorts at 21s. per ton delivered. There is no call now for Welsh 


coke, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


An Obscured Outlook. 

THE position in the iron and steel trades here seems to 
become more difficult than ever to gauge. Opinions in inner- 
most circles differ so very much as to what the present evidence 
of falling away really means. One highly placed official of a 
hig steel works expressed to me this week the conviction that 
the rush of work experienced during the past year was chiefly 
to be attributed to the fact that orders were so held up during 
the six weeks’ coal strike that this, added to the fact of an actual 
brightening of trade, led to what was called the ‘ boom.” 
He added that he might, of course, be wrong, but that was his 
opinion, and it was the way he accounted for the present tailing 
off. That things, for some reason, are slackening down has been 
further emphasised during the past week by the local railway 
freight market. The city is served by four of the big lines, 
and I am given to understand that they are all just now experi- 
encing a rather unexpected drop in traffic. About this time 
of the year it is usual for things to fall off a little. Stock- 
taking and the holiday season bring this about, then by Septem- 
her business picks up again ; but this year the reduction is very 
much more than usual, and amounts to little short of a slump. 
There is no such thing, for example, as congestion of traffic now, 
there being plenty of wagons—even more than are needed. 
On the other hand, chatting this week with a director of a 





Sheffield steel firm, he took an entirely optimistic view of the 
outlook. There must be, he said, plenty of work waiting to 
be thrown on the market as soon as things are in a more settled 
condition. In his opinion the monetary stringency caused 
through the locking up of so much money by Germany and other 
continental nations until they clearly saw the end of the Balkan 
turmoil was making its effect felt in England and was depressing 
the markets. 


Round the Works. 

But as I have before pointed out, for the present at 
all events, there can be no great change so far as finished steel 
is concerned, for, apart from the enormous quantities of orders 
in hand at the armament works, there is a large volume of unful- 
filled contracts, which will take some time to clear off. Where 
the railway companies are experiencing a slackness just now 
must be in the carriage of pig iron, scrap and billets. Tramway 
material on home, colonial, and foreign orders seems to be pretty 
active, and there is a good deal of shell being made, apparently 
for the British Government. The East Indian Railway has 
been in the market for a fair tonnage of springs, and the contract 
has gone to a firm in this district. The saw and file branches 
seem still to be busy, and a large quantity of files has been booked 
to customers in Bombay. One firm is making, amongst other 
things, steel for South Africa, and another is executing similar 
orders for Rangoon and Singapore. A good contract for high- 
speed steel has been given to a Sheffield firm by United States 
customers. As the result of an inquiry by the New South Wales 
Government a considerable order for steel and saws has been 
placed with a Sheffield firm, and a similar contract has been 
booked here for Adelaide. 


Raw Material. 

The raw material market remains in much the same 
position as a week ago. One hears a good deal about the weak- 
ness of hematite, but except, perhaps, in the case of East Coast 
iron it is not very apparent here. Now that makers are able 
to buy coke at 15s. 6d., as compared with 2ls. a month or so 
back, the cost of production is proportionately lessened, and that 
certainly induces them to make special bargains with con- 
sumers for renewals of running contracts or for forward delivery ; 
but, generally speaking, buyers are still very shy of the market, 
seeing no reason, in the present state of things, to commit 
themselves far ahead. Regarding Lincolnshire pig iron, what- 
ever quotations are made are so purely nominal—there being 
no buyers—that it is difficult to name a figure with any useful- 
ness. In the Derbyshire pig iron market, however, there has 
been a nice bit of buying during the past week, though at no 
better prices than those which have prevailed for afew weeks 
now. Consumers, however, are still chary. They believe that 
a reduction in fuel will bring down prices further yet, while 
makers are sufficiently optimistic to look for an early upward 
movement. From what one can gather, the demand for scrap 
has fallen off very considerably. 


Billets. 

There seems no imprévement in the market for billets, 
though makers of Siemens’ and Bessemer’s acid believe that a 
change for the better may be looked for in a fortnight or so. 
The prices remain unchanged, but the falling away in new 
business is very plain, there being practically no market at all 
at present. A fall in the quotations for dead soft billets is 
reported, but the existence of a slump made this no matter for 
surprise. The prices now asked will he from £5 5s. to £5 Lés., 
but there is little response from buyers. 


Alloys. 

In the market for allovs there is just the same tendency 
to hold off, but prices keep very firm, and there is every appear- 
ance of them remaining so. Any quotations must, of course, 
depend a good deal upon the quantities taken, but Tungsten 
stands at about 2s. 8d. per pound, and Vanadium at from 11s. 6d. 
to 12s. It is not easy to quote definite figures for other alloys, 
such as ferro-chrome and molybdenum, but the latter is very 
searce, hardly any of it being available. 


Fuel. 

So far as the conditions of the steam coal market show 
on the surface, there is no material change, but little doubt 
exists that the undertone is revealing a decidedly weak tendency. 
It must be admitted, however, that interrupted deliveries at 
many works owing to stock-taking have had some impression 
on the market, but quite apart from this there is nothing like 
the activity that was in evidence some few weeks ago, and, con- 
sidering that the shipping season should be at its height, the 
market conditions from a colliery point of view are not nearly 
so satisfactory as they might be. Amongst buyers there is 
a feeling that prices of coal have quite touched the top, and that 
even now there is a reaction in values. With this idea prevalent 
it is not likely that forward business will be readily arranged, 
and generally speaking buyers are content to run the open market 

-at any rate, until such times as there is a decided change. Best 
Derbyshire hards are still showing a comparatively good market. 
as against South Yorkshire qualities. Usually at this period of 
the year prices are at the highest point, but so far as South York- 
shire qualities are concerned quotations are practically the 
same as at the beginning of the year. At the end of May 
they were roughly Is. per ton higher than at present, so that 
within six weeks the market has reacted to that extent, and, 
whilst at some collieries there are stocks in evidence—which 
proves that production has at last overtaken demand—owners 
are not particularly forcing sales, having in view the possibility 
of the demand for shipment increasing and thereby strengthening 
the market. Current quotations are, per ton at pits, as follows : 

Best South Yorkshire hards, 12s. 6d. to 12s. 9d.; best Derby- 
shire, 12s. to 12s. 6d.; second qualities, 10s. 9d. to lls. 6d.; 
steam cobbles, 10s. 6d. to 11s.; washed double nuts, 11s. to 12s.; 
seconds, 10s. to Ils. 


More Increases in Wages. 

The general advance in wages to labourers here made 
recently has been followed by demands by other workers. 
The moulders are seeking 44s. for a 53-hour week, an increase of 
2s. weekly ; the core makers ask for a similar concession ; crane 
men are agitating for a 3s. advance ; 50 labourers at the Harles- 
ton Ironworks of Messrs. Moorwoods, Limited, ironfounders, 
have been granted an increase of 3s. per week, for which they 
struck a week ago; and the gas producer men employed in the 
steel furnaces of the basic department at Messrs. Steel, Peach 
and Tozer’s Ickles works are to receive an advance of Is. per day 
on the former basic rate of 4s., which, with the percentage and 
bonus, will make their wages 5s. 8d. per day, with time and a-half 
for week-end work. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

THE all-absorbing topic in the Cleveland iron trade 
this week has been the suggested formation of a limited liability 
company for the purpose of distributing pig iron made in the 
Cleveland district. The proposal was further considered”at a 
meeting of the Cleveland ironmasters on Wednesday, and a com- 
mittee was appointed to go fully into the matter. There is a 
divided opinion as to the advisability of abolishing the warrant 
stores, which would follow with the promotion of a distributing 
company, but the general idea seems to be that such a step would 





be advantageous to legitimate trade. It is contended that the 
formation of such a company would involve the institution of a 
practical monopoly and would sound the death-knell of individual 
enterprise among producers and traders alike. The iron mer- 
chants have presented a memorandum to the ironmasters pro- 
testing against the proposed alteration, declaring it to be unjust 
and unfair, and would, in their opinion, cause serious loss to 
many without conferring any benefit to the makers. 


Pig Iron Market. 

The outlook for trade on the Cleveland iron market 
is healthier now that the local causes of disturbance are passing 
away. ‘Trade is being stimulated by the lower prices prevailing, 
and is once more finding its way into places closed to Cleveland 
pig iron during the long period of inflated quotations. The 
price of Cleveland pig is now approaching a figure at which makers 
can do business upon remunerative terms. The most encourag- 
ing feature of the staple industry is its excellent statistical state. 
The shrinkage of the store and the comparatively insignificant 
stocks in makers’ yards conduce to the improvement in the 
position. Consumers, who held aloof during the recent run 
of inflated prices, are coming forward, and a fair amount of busi- 
ness has been done this week. No. 3 G.M.B. Cleveland pig iron 
is quoted at 56s. 9d.; No. 1, 59s.; No. 4 foundry, 56s. 6d.; No. 4 
forge, 56s. 3d.; and mottled and white iron, each 55s. %d., all 
for early delivery. 


Hematite Pig Iron. 

The position in the East Coast hematite pig iron trade 
is still somewhat weak, but the lower price now quoted should 
have a tendency to stimulate demand. The price, however, 
is still comparatively high, and although fair average parcels 
are changing hands large consumers are holding off pending some 
further reductions in price. The general market quotation for 
East Coast mixed numbers is 74s., both for early and forward 
delivery. It is asserted, in view of the reductions which have 
been made in ore and coke, that mixed numbers of hematite 
at the present quotation are actually more profitable to 
the makers than when the price was 82s. The furnaces are 
producing iron to their fullest capacity, and the whole of the 
output is going into prompt use, steel makers in the immediate 
district accounting for a very large tonnage. 


Iron-making Materials. 

The foreign ore trade remains dull, consumers in many 
cases holding back in the belief that values will be further 
reduced in the near future. The imports under current contracts 
are on a very large scale, averaging about 8500 tons per working 
day. The sellers’ quotation remains at 20s. for best Bilbao 
Rubio of 50 per cent. ex-ship Tees. There is not much business 
be‘ng done in coke. Medium furnace qualities are quoted about 
19s. 6d., delivered at the works, but consumers are disposed to 
hold out for easier terms. 


Manufactured Iron and Steel. 

The works producing finished iron and steel continue 
to be fully employed, but though there is a great deal of new 
business to come forward consumers are inclined to hold off 
pending some modification of prices. This is rendered more 
probable in view of the lessened cost of hematite and other raw 
materials. So far, however, there has been no alteration in 
prices. The steel trade is very briskly employed. A good 
tonnage is being turned out both of steel rails and ship and other 
plates, and the inquiry from abroad for a great variety of struc- 
tural material seems to indicate that export business may con- 
tinue favourable throughout the year. The principal quotations 
are :—Common iron bars, £8 l5s.; best bars, £9 2s. 6d.; best 
best bars, £9 10s.; packing iron, £6 15s.; iron ship angles, 
£8 15s.; engineering angles, £8 15s.; iron ship plates, £7 15s. to 
£7 17s. 6d.; iron girder plates, £8 to £8 2s. 6d.; iron ship and 
girder rivets, £9 15s.; iron sheets, singles, £8 7s. 6d.; iron sheets, 
doubles, £8 12s. 6d.; steel bars, basic, £8 to £8 2s. 6d.; steel 
bars, Siemens, £8 10s. to £8 12s. 6d.; steel ship plates, £8 5s.; 
steel boiler plates, £9 5s.; steel ship angles, £7 17s. 6d. to £8 ; 
steel engineering angles, £7 17s. 6d. to £8; steel sheets, heavy 
singles, £8 15s. to £8 17s. 6d.; steel joists, £7 7s. 6d.; steel 
hoops, £8 2s. 6d.; steel strip, £8 ; all less the customary 24 per 
cent. Heavy steel rails are £6 12s. 6d. to £6 15s.; and steel 
railway sleepers, £7 10s. to £7 12s. 6d. net f.o.b. Cast iron chairs 
are £4 15s.; cast iron pipes, Ijin. to 2in., £6 2s. 6d. to £7; 3in. 
to 4in., £6 5s. to £6 7s. 6d.; 5in. to 8in., £6 to £6 2s. 6d.; 10in. 
to l6in., £6 2s. 6d.; and cast iron columns, plain, £7 7s. 6d. to 
£7 12s. 6d. f.o.r. at makers’ works. Iron and steel galvanised 
corrugated sheets, 24 gauge, in bundles, at £11 to £11 5s, per 
ton, less the usual 4 per cent. 


Shipbuilding and Engineering. 

The shipbuilding trade on the North-East Coast is 
assured of uninterrupted activity over the whole of this year, 
unless complications arise to interfere with the dispatch of con- 
tracts. All the shipbuilders are well booked with orders, and 
inquiries continue notwithstanding the high price of tonnage. 
The shipbuilding firms on the Admiralty list have sent in tenders 
for the five light cruisers to be laid down in private yards under 
the current year’s naval programme. Sums of less than £25,000 
are allotted to each of these vessels in the 1913-14 estimates. 
A number of the new destroyers is also being tendered for. 
An important inquiry is at present circulating among North- 
East Coast shipbuilders for nine ore carriers of a deadweight 
capacity of 15,000 tons each. These large vessels are intended 
for the Bethlehem Steel Corporation of America and they will 
be employed in the conveyance of a special quality of iron ore 
from Chili to the east coast of the United States via the Panama 
Canal. The engineering works, especially the marine depart- 
ments, are briskly employed. 


Blast-furnacemen’s Wages. 

Another advanee has been conceded to the blast- 
furnacemen in the North-East district. The ascertainment 
issued this week by the Cleveland Ironmasters’ Association 
certified the average net selling price of No. 3 G.M.B. Cleveland 
pig iron to have been 63s. 7.5ld. per ton, as compared with 
63s. 5.76d. for the previous quarter. There was thus an advance 
in price of 1.75d. per ton in the second quarter of 1913. Accord - 
ing to the sliding scale arrangement this carries an advance of 
0.25 per cent., which will raise the wages from 39.25 per cent. 
to 39.50 per cent. above the standard. 


Coal and Coke. 

A steady tone prevails in the coal market. Prompt 
supplies are very fully booked, and with an ample tonnage supply 
producers are independent. For end of July and all August 
sellers are optimistic and are not prepared to make the slightest 
concession. Gas coals are very firm at 15s. per ton for best 
Durham qualities, and seconds are put,at 13s. 3d. to 13s. 9d. 
Bunker coals show very little movement, ordinary being quoted 
.at 13s. 3d. and best at 14s. Best foundry coke is 23s. td. to 
25s.; blast furnace, 20s.; and gas-house, 17s. 6d. f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Glasgow Warrant Market. 

THE recent unfortunate failure in the iron trade still 
furnishes occasion for a great deal of talk as to the future of the 
Glasgow iron market. Occasion is being taken by some interests 
to throw the blame_of all the ills that afflict_the trade on the 
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Glasgow market, and to suggest that a certain cure for these 
would be the abolition of the ‘iron ring,’’ and the present 
system of trading in warrants, at least so far as Glasgow is 
concerned. It has been proposed to shift the business from 
Glasgow to London, or, alternately, to consolidate it at Middles- 
brough ; but it has not been made apparent what particular 
advantage in the way of improvement would be likely to arise 
from either arrangement. There can be no doubt that to stop 
the warrant business at Glasgow would lead to a great deel 
of inconvenience to traders and amount to. quite a revolution 
in the trade, not merely in this district but over a large part of 
the world where Clyde ships carry iron and irén and steel manu- 
factures. No one seems to forecast what the result of the 
agitation may be. It is easy to say that a change shall be made ; 
but will the business be so readily diverted from old channels 
into new ones? Some time ago, the idéa was conceived of 
having a separate Coal Exchange in Glasgow, and such a building 
was provided, equipped and opened for the purpose. Only a 
few meetings took place in it, however. The merchants and 
coal masters found that their business interests were best served 
by dealing in the Royal Exchange, where shippers, merchants, 
consumers and others engaged in trade had been in the habit 
of holding their daily meetings. There was no time to rush from 
one Exchange to another, and so the old order of business could 
not be altered. Something of this sort may possibly happen with 
regard to the Glasgow iron market. It was the first of its kind 
established. It made the business and the prices, and although 
its influence is now shared with Middlesbrough and some other 
centres, it has continued to serve its purpose well. That 
there has been speculation in pig iron warrants in past times 
that has had a hurtful influence on trade may not be disputed. 
But this has also been the case with respect to grain, cotton, 
metals, and almost all other commodities of commerce, and yet 
it is not proposed to shift or close the grain, cotton and other 
markets, and place the control of the business in the exclusive 
hands of the growers. This latter is the idea that seems to 
have taken possession of the minds of the makers of pig iron, 
and it will be curious to observe how the proposal can be carried 
into practice. 


The Attitude of the Brokers. 

The Glasgow iron brokers have preserved so far an 
attitude of passivity towards this movement. The principal 
brokers are merchants in a large way of business, with houses 
at Middlesbrough and other iron centres, as well as Glasgow. 
They have had the home and foreign trade largely in their hands. 
They have shipping and other facilities for exporting and im- 
porting iron, which they do in large quantities. It is hardly 
to be supposed that these houses—the regular distributors of 
iron—can be ignored by the makers of iron, who, in that case, 
would have to organise entirely new methods of dealing with 
their produce, and these methods could not fail to be costly, 
while their efficiency would remain to be tested. 


Reduced Business in Pig Iron. 

The amount of business done in the Glasgow pig iron 
market has in the meantime been reduced. At one or two 
meetings of the “iron ring” this week practically no ns- 
actions took place. There has been a marked reduction in the 
arrivals of Cleveland iron into Scotland, and less disposition 
to purchase. No doubt the fact that the annual trade holidays 
begin in the West of Scotland next week is reducing the pur- 
chases of English iron at the moment. But the English makers 
know to what a large extent their customers are in the West 
of Scotland, and they are not likely to throw away the con- 
nection for a new idea. Besides, iron is made in Scotland, 
and the production can easily be increased in these days when 
the chemist and ore merchant have such a large share in the 
business. Iron is required on the Clyde, and whatever arrange- 
ments may be made elsewhere, iron and steel the Clyde is bound 
to have, whether it is got from Middlesbrough or abroad. 
This week’s business in Cleveland warrants amounted to only 
a few thousand tons, the cash price being steadier at 55s. 94d. 
to 56s. per ton. 


Scotch Pig Iron Trade. 

There has been a quiet, steady business in the Scotch 
pig iron trade since last report. Consumers have been taking 
moderate deliveries owing to the holiday season. The output 
is maintained, there being 89 furnaces in blast, compared with 
85 at this time last year. Of these 51 furnaces ‘are producing 
hematite, 33 ordinary and special brands, and five basic iron. 
Prices are without material change. Scotch hematite is quoted 
79s. for delivery at West of Scotland steel works. Govan and 
Monkland are quoted f.a.s. at Glasgow, Nos. 1, 70s. 6d.; Nos. 3, 
68s.; Carnbroe, No. 1, 75s.; No. 3, 71s.; Clyde, No. 1, 76s.; 
No. 3, 71s.; Gartsherrie, Summerlee, Calder and Shotts, Nos. 1, 
76s, 6d.; Nos. 3, 71s. 6d.; Langloan, No. 1, 77s. 6d.; No. 3, 

72s. 6d.; Coltness, No. 1, 98s.; No. 3, 80s.; Eglinton, at Ardros- 
san or Troon, No. 1, 71s.; No. 3, 70s.; Glengarnock, at Ardros- 
san, . 1, 76s. 6d.; No. 3, 71s. 6d.; Dalmellington, at Ayr, 
No. 1, 7 s.; No. 3, 70s.; Carron, at Grangemouth, No. 1, 77s.; 

No. 3, per ton. The shipments of Scotch pig iron in the 
past week were 1097 tons foreign and 2980 coastwise, the total 
of 4077 tons comparing with 6200 tons in the corresponding 
week of last year. 


Finished Iron and Steel. 

The makers of malleable iron have only had moderate 
employment, and the holidays which begin next week will not 
be unacceptable to those who have been finding it no easy task 
to keep their plant in operation. It is anticipated that business 
may improve to some extent in the course of the next few weeks. 
There is no change in the official prices, which are on the basis 
of £8 2s. 6d. for crown bars. The strike in the light castings 
foundry trade, after being in existence for six weeks, is now 
practically at an end. In the steel trade there is no lack of 
business to come forward, but the shipyard workers have not 
been doing so well as they had expected, and therefore specifica- 
tions have not been so plentiful as the steel makers could desire. 


The Coal Trade. 

The coal trade has heen active in the West of Scotland 
and in Fifeshire ; but thousands of colliers have been idle in 
Midlothian owing to the strikes of dock labourers at Leith and 
other Firth of Forth ports. The Lanarkshire pits will largely be 
closed next week for the holidays. There has been little of on 
change of importance this week in coal prices. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Conditions of the Steam Coal Trade. 

ExpectaTIons were fairly verified last week. A 
general improvement was apparent, with firmer conditions. 
Some trifling interludes took place. There was a three days’ 
strike at the Naval Collieries of the Combination, but this strike 
fizzled out quickly, having only affected best smalls to any 
extent. Little fresh business was recorded during the week, 
but some inquiries were made by the Greek navy and also by the 
Portuguese navy for small orders. With regard to prices, 
inflated quotations were absent. Drys and Monmouthshires held 
firm ; Admiralties, 20s. to 21s.; seconds followed in proportion ; 
and best smalls, about lls. Latest: The firmness of condition 
was again well shown when the resumption of business took place 
this week, and colliery owners were uniformly resolved upon 
maintaining firm figures. So far business has been up to expecta- 








tion ; some demands upon colliery owners were made by the 
extra Admiralty calls for the manceuvres. Tonnage, it was 
stated, did not arrive quite so rapidly as could be wished, but 
there were sufficient vessels to meet the requirements. Smalls 
were not very active, and the house coal season still lags. Little 
movement has taken place lately in this or any other bituminous 
class of coal. Pitwood values held firm. The following are 
the approximate prices for steam coal :—Best Admiralty large, 
20s. to 21s.; best seconds, 19s. to 19s. 6d.; seconds, 18s. to 
18s, 9d.; ordinaries, 17s. to 17s. 9d.; best drys, 18s. to 19s.; 
ordinary drys, 15s. 6d. to 16s. 6d.; best bunker smalls, 10s. 6d. 
to 1lls.; best ordinaries, 9s. 9d. to 10s. 3d.; cargo smalls, 7s. 9d. 
to 8s. 9d.; inferiors, 7s. to 7s. 6d.; washed smalls, 12s. to 12s. 6d.; 
best Monmouthshire black vein, large, 17s. 6d. to 17s. 9d.; 
ordinary Western Valleys, 17s. to 17s. 3d.; best Eastern Valleys, 
l6s. to 16s. 9d.; seconds, 15s. 6d. to 16s. Bituminous coal : 
Best households, 19s. to 20s.; good households, 17s. to 18s.; 
No. 3 Rhondda, —, 17s. to 18s.; smalls, 12s. to 12s. 6d.; 
No. 2 Rhondda, large, 13s. 3d. to 13s. 9d.; through, lls. 9d. to 
12s. 3d.; No. 2 smalls, 8s. 6d. to 9s.; best washed nuts, l6s. to 
l6s. 6d.; seconds, 15s. to 15s. 6d.; best washed peas, I4s. 6d. 
to 15s.; seconds, 13s. 6d. to 14s. Patent fuel, 21s. 6d. to 22s. 6d. 
Coke : Special foundry, 30s. to 32s.; good foundry, 25s. to 28s.; 
furnace, 21s. to 22s. Pitwood, ex ship, 22s. 9d. to 23s. 
Newport (Mon.). 

There was little alteration to report in the Newport 
coal market to-day. New business was small ; values, however, 
were well upheld. As regards smalls, inquiries were few at 
unchanged figures ; pitwood remained steady. The following 
are the approximate prices for steam coal :—Best Newport black 
vein, large, 17s. 3d. to 17s. 6d.; Western Valleys, 16s. 9d. to 
17s.; Eastern Valleys, 15s. 9d. to 16s. 6d.; other sorts, 15s. 3d. 
to 15s. 9d.; best smalls, 8s. 9d. to 9s.; seconds, 6s. 6d. to 8s. 6d. 
Bituminous coal: Best house, 18s. to 19s.; seconds, 16s. 6d. to 
17s. 6d. Patent fuel, 20s. to 20s. 6d. Pitwood, ex ship, 22s. 6d. 
to 23s. 


Swansea. 

A steadier tone prevailed in the anthracite market 
to-day. Business was not very brisk, but in Swansea Valley 
large the prices held firmly. In red vein large there was no 
improvement. Rubbly culm and duff were rather an easy 
market, but held their own. Steam coal is quiet. The follow- 
ing are the approximate prices of anthracite coal :—Best malting 
large, 21s. to 23s. net; second malting large, 18s. 6d. to 20s. 
net ; big vein large, 16s. to 17s. 6d., less 2} per cent.; red vein 
large, 12s. to 13s., less 24 per cent.; machine-made cobbles, 
2ls. to 22s. net; Paris nuts, 23s. to 24s. net; French nuts, 
23s. to 24s. net ; German nuts, 23s. to 24s. net ; beans, 16s. 6d. 
to 19s. net ; machine-made large peas, lls. 6d. to 13s. 6d. net ; 
rubbly culm, 6s. 9d. to 7s., less 24 per cent.; duff, 5s. 6d. to 6s. 
net. Steam coal: Best large, 19s. to 2Is., less 2} per cent.; 
seconds, 16s. to 17s., less 24 per cent.; bunkers, IIs. to 12s., 
2} per cent.; smalls, 8s. to 9s. 6d., less 24 per cent. Bituminous 
coal: No. 3 Rhondda large, 17s. to 18s. 6d., less 24 per cent.; 
through and through, 15s. to l6s., less 2} per cent.; small, 
— 6d. to 12s. 6d., less 2} per cent. Patent fuel, 18s. to 19s., 
less 24 per cent. 


less 


Iron and Steel Trades. 

Practically all departments at Dowlais works were 
fully employed during last week. The following are the approxi- 
mate prices :—Pig iron: Hematite mixed numbers, 6d. 
cash and 73s. month ; Middlesbrough, 55s. 10d. cash and 56s. 2d. 
month ; Scotch, 65s. cash and 65s. 5d. month ; Welsh hematite, 
80s. to 8ls. dd.; East Coast hematite, 79s. to 80s. c.i.f.; West 
Coast hematite, 80s. c.i.f. Steel bars: Siemens, £5 5s. per ton ; 
Bessemer, £5 perton. Ironore: Rubio, 19s. 6d. to 20s. Swan- 
sea Harbour Trust returns :—Received from works, 135,627 
boxes ; shipped during week, 155,182 boxes ; stocks remaining 
at docks, 409,964 boxes. 


72s 


Tin-plate. 

Finished black plates, £10 per ton ; galvanised sheets, 
24g., £11 perton. Block tin, £179 cash and £180 three months. 
Copper, £63 6s. 3d. cash and £66 7s. 6d. three months. Lead : 
English, £19 10s. per ton; Spanish, £19 5s. per ton. Spelter, 
£20 10s. per ton. Silver, 26/8d. per ounce. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

Except for a slight improvement in bars, which was 
felt in demand rather than in prices, there has not been any 
alteration in the condition of the iron market. Some works 
have even been compelled to restrict their make. From the 
iron ore industry of the Siegerland pretty good accounts are 
given, consumption in raw spathose iron ore exceeding produc- 
tion, stocks therefore being greatly reduced. In pig iron 
only a limited amount of fresh work has been secured 
lately ; the orders given out are small and for immediate 
delivery. In a few cases only can heavy forward contracts 
be obtained. An abatement in demand can be recorded in 
scrap iron, prices varying from M.40 to M.56 p.t., according to 
quality. The Steel Convention reports the demand for semi- 
finished steel to have decreased ; the business on foreign account 
is fluctuating, being strongly influenced by the weakness of the 
money market. The prices of semi-finished steel are not 
expected to meet with a reduction in the course of the present 
quarter. as the export bounty has been raised to M.15 p.t. 
Owing to the dulness in the building department a languid 
business only was put through in girders and in sectional iron. 
Dealers are reluctant to place fresh orders, although a reduction 
in prices is not likely to take place in the near future. Railway 
material has been in particularly good request, and the mills 
expect to be vigorously occupied till far into next quarter. 
Specifications come in freely, both inland and foreign consump- 
tion being extensive. Orders for light section rails are keenly 
competed for by foreign, and more especially Belgian, works. 
Varying accounts ar2 given of the plate industry, the heavier 
sorts of steel plates for shipbuilding remaining in active request. 
Quotations for ordinary plates have been reduced to M.123 to 
M.125 p.t.; medium sorts are in fair request, while sheets are 
dull, and a want of employment has induced the mills to go down 
to M.130 p.t. in cases where orders of some importance are 
holding out. The business on foreign account is depressed as 
regards quotations in consequence of Belgian competition ; 
there is also much under-quoting going on in the hoop trade. 
Little fresh work is being offered and reductions of M.10 p.t. 
are recorded, the current price being M.137.50 p.t. Foreign 
trade is depressed. The business transacted in pipes is of the 
most limited description ; attempts to form a syndicate have 
been unsuccessful. A poor condition prevails in the wire and 
wire nail industry ; the Wire Syndicate has been prolonged till 
the end of June, 1914. At the steel foundries a good activity 
continues, orders for railway requirements having come in freely. 


List Quotations. 
The following are the latest rates per ton free at works ; 
—Raw spathose iron ore, M.13.10; roasted ditto, M.19; Nassau 
red iron ore, M.14.50; spiegeleisen, 10 to 12 per cent. grade, 
M.82; white forge pig, M.69 ; iron for steel making, free Sieger- 
land, M.72 to M.73 ; Rhenish-Westphalian sorts, M. 74 to M.75 ; 
basic, free Luxemburg, M.81.50; Luxemburg foundry pig, 





No. 3, M.63 to M.65; German foundry pig, No. 1, M.77.50; 
No. 3, M.74; German hematite, M.81.50; good merchant 
bars, common quality, M.100 to M.104 ; hoops in basic, M.135 
to M.140; common steel plates, M.120 to M.125 ; steel plates 
for boilermaking purposes, M.130 to M.136 ; sheets, M.128 to 
M.133; drawn wire in iron or steel, M.127.50. 


The German Coal Trade. 

In Silesia as well as in the Ruhr coal district the market 
has been very steady during the week, but there was less for. 
ward dealing than previously, and exports to Belgium have heen 
limited. From the South German coal market a rise in stocks 
is recorded owing to limited demand. 


Austria-Hungary. 

The general tendency of the iron and steel ind istry 
is steadily downwards. The improvement perceptible a fow 
weeks ago was slight and of short duration ; at present orly a 
poor business is being transacted, prospects remaining cloiidied, 
For sales in the present quarter prices have been reduced. 


The Belgian Iron Market. 

Material changes cannot be reported in conne tion 
with the iron and steel trade, the tone being quiet as before, 
Some export orders of weight were secured last week, and it ig 
gratifying to state that more life has again been shown in 
branches. A thorough improvement, however, is out oi 
question so long as the existing want of confidence pro, 
Pig iron has been tending downwards, 78f. to 80f. p.t. | 
quoted for forge pig, basic standing at 80f. to 82f. p.t., 
foundry pig at 83f. to 84f. p.t. This means a decrease of 
5f. p.t. as compared with last quarter. Exports of pig 
decreased rather than otherwise ; during the first five mosiths 
of this year they went down to 353,421 t., compared with 
293,198 t. in the same period last year. Offers of scrap iron 
are plentiful, while there is next te no demand ; 55f. to 57. 50f, 
p.t. are the prices generally ruling. Semi-finished steel is in 
poor request ; the reduced rates have not had any influence. on 
buying, very small hand-to-mouth purchases being made, 
Rails and girders are pretty stiff, while finished iron remains 
in the weak position so long complained of. Only small orders 
can be secured in bars, and competition is exceedingly keen, 
especially as regards exports. Basic bars stand at £4 18s. p.t, 
for export, but Is. or 2s, less has been taken, and prices have 
evidently not touched bottom yet. Iron bars stand at £5 p.t, 
Plates move downwards, heavy steel plates being quoted £5 | ls, 
to £5 12s. p.t., the ;4in. quality fetching £5 15s. to £5 17s. p.t, 
Hoops continue in fair request, but German competition has 
reduced prices to from £6 13s. to £6 14s, p.t.; for home deliveries 
177f. to 182f. p.t. is the price generally quoted. Basic bars 
stand at 135f. and iron bars realise 152f. p.t. for home consump. 
tion, while heavy steel plates are quoted 145f. to 150f. p.t. ‘The 
tone of the coal market in Belgium is steadily weakening ; 
purchases are small and irregular, both in house fuel and in 
many sorts of engine coal. 
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LAUNCHES AND TRIAL TRIPS. 

PEepRO CHRISTOFFERSEN, motor ship; built by Burmeister 
and Wain, of Copenhagen ; to the order of Rederiaktisbolayet 
Nordstjernan, of Stockholm; dimensions, 362ft. by 51}ft. by 
254ft.; to carry 6550 tons on a draught of 23ft. lin.; engines, 
2000 indicated horse-power, in two four-stroke Diesel enginvs ; 
launch, June 2 Ist. 

STEEL screw steamer ; built by D. and W. Henderson and ('o., 
Limited ; to the order of Messrs. A. H. and E. Gunn, of Cardiff ; 
dimensions, 440ft. by 54ft. 6in. by 28ft. 6in.; engines, triple- 
expansion, 27in., 46in. and 74in. by 48in. stroke, pressure 180 |b. 
per square inch ; constructed by D. and W. Henderson and Co. 
Limited ; launch, July 2nd. 

Lorp Rircure, hopper barge; built by Lobnitz and Co., 
Limited, Renfrew ; to the order of S. Pearson and Son, Limited ; 
dimensions, 200ft. by 34ft. by 174ft.; fitted with engines of 
1200 horse-power ; launch, July 4th. 

BALDERSBY, steel screw steamer ; built by Ropner and Sons, 
Limited ; dimensions, 358}ft. by 50ft. 10in. by 25ft. 8in.; 
engines, triple-expansion, of about 1500 indicated horse-power, 
pressure 180 lb. per square inch ; constructed by Blair and Co., 
Limited ; launch, July 4th. 

BARGLAND, steel screw steamer ; built by Blyth Shipbuilding 
and Dry Docks Company, Limited ; to the order of Mr. Pe “tter 
Olsen, of Christiania ; dimensions, 335ft. 4in. by 46} ft. by 25ft.; 
to carry grain or cargo ; engines, triple-expansion, £ 24in., 38in. 
and 64in. by 42in. stroke ; constructed by Geo. Clark, Limited ; 
launch, July 5th. 


Wascana, steel screw steamer ; built by Sir Raylton Dixon 
and Co., Limited ; to the order of Mr. Ragnvald Blakstad, on 
behalf of the Aktieselskabet ‘* Asker,’’ of Christiania ; dimen- 
sions, 393ft. by 524ft. by 30ft.; to carry 8000 tons on light 
draught ; engines, triple-expansion, 25}in., 42in. and 7Win. 
by 48in. stroke, pressure 180 1b. per square inch ; constructed 
by Richardsons, Westgarth and Co., Limited ; trial trip, recently. 

MoMINogE, steel screw steamer ; built by Wm. Gray and Cv., 
Limited ; to the order of Société Anonyme des Voiliers Nantais, 
Nantes; dimensions, 33lft. 6in. by 46in. 6in. by 23ft. 5}in.; 
to carry cargo; engines, triple-expansion ; 23in., 364in. and 
62in. by 42in. stroke, pressure 180 lb. per square inch ; con- 
structed by the Central Marine Engine Works; trial trip, 
recently. 

MARONIAN, single-screw steamer ; built by Earle’s Shipbuild- 
ing and Engineering Company, Limited ; to the order of Eller- 
man Lines, Limited ; dimensions, 318ft. 9in. by 42ft. 24in. by 
26ft. 9in.; to carry grain and general cargo; engines, triple- 
expansion, 20}in., 35}in. and 60in. by 42in. stroke, pressure 
215 lb. per square inch ; launch, recently. 

ScyTuIAn, steel screw steamer ; built by Ropner and Sons, 
Limited, of Stockton-on-Tees ; dimensions, 403ft. by 504ft. by 
30}ft.; to carry 1925 tons; engines, triple-expansion, 2tin., 
43in. and 7lin. by 48in. stroke, pressure 180 Ib. per square inch ; 
constructed by Blair and Co., Limited ; a speed of over 12 knots 
was obtained on trial trip, recently. 

GIFFORD, steel screw steamer; built by Wm. Doxford and 
Sons, Limited ; to the order of Messrs. Houlder, Middleton, 
and Co., of London; dimensions, 434ft. by 54ft. by 2uit. 
to carry 9250 tons; launch, July 8th, 1913. 








Conrract.—Lobnitz and Co., Limited, Renfrew, Scotland 
have completed the shipment of a powerful gold dredger, built 
to the designs of Messrs, Inder and Henderson, for service in 
French West Africa. 

Exectric Licut Swircuine CertiricaTes.—aA series of certi- 
ficates intended to denote varying degrees of knowledge in 
connection with the methods of control available on electric 
lighting circuits, and with switching arrangements, has been 
instituted by the firm of A. P. Lunsberg and Sons, of 477 to 187, 
Liverpool- road, Islington, N. It is intended that applicants for 
these certificates shall undergo an examination, as a result of 
which either one of three grades of certificates will be grante d, 
in addition to prizes. The examiner is Mr. W. Perren Maycock. 
Particulars of the examinations may be obtained on applic ation 
to Messrs. Lunsberg at the address given above. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 
When an abridgment is not illustrated the Specification is without 





drawing. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, 8 thampton-buildings, Chancery-lane, W.C., at 8d. 
each. 


The inte first given ts the date of application ; the second date at 
{ the abridgment is the date of the advertisement of the 


the end snl: Sao 
acceptance of the complete Specification. 
Any pcrson may, on any of the grounds mentioned in the Acts, 


within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





STEAM ENGINES. 


97,927. December 4th, 1912.—ImPROVEMENTS IN SPRING 

“packing Rings For Pistons, William Henry Gould, of 
Barry Foundry, Barry Dock, in the County of Glamorgan, 
Engineer, and Wilson Fleming, of 43, Beda-road, Canton, 
Cardiff. 

This invention relates to spring packing rings for pistons of 
the type in which to obtain the necessary spring a portion of the 
ring is cut away, and the ends of the ring then closed together, 
imparting elasticity to the ring, which is thus kept in contact 
with the wall of the cylinder. The object of this invention 
is to limit the expansion of the piston ring to a predetermined 
so that the wall of the cylinder and the piston rings 


amount, . 
may not be unduly worn, without the use of bolts, pins, tongue 
pieces, or other fastenings which are not an integral part of the 
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Figs. 1 and 2 show how the ring is prevented 


packing ring. 
fiom expanding beyond an amount which is predetermined, 
by means of steps in the joint, shown at S. In Figs. 1, 


Z,and 3, Bis a strengthening bracket. Fig. 4 is an edge 
view, and Fig. 5 is a section through C C, big. 4, showing 
a modification of the means for limiting the expansion 
of the packing ring. The tongue D, Fig. 4, is formed 
with an engaging end H, which is forced past the bracket 
B, where it is held in position, the desired amount of spring being 
given by cutting or filing away a portion of the engaging end H. 
P shows the usual pockets for holding the springs, which impart 
the necessary pressure of the packing rings against the flanges 
of the piston. There are three other illustrations.—June 18th, 
1913. 


STEAM GENERATORS. 


13,423. June 7th, 1912.—IMPROVEMENTS IN OR RELATING TO 
STEAM GENERATORS, Donald Williamson Rennie, B.A., 
B.Sc., engineer, of 28, Oxford-road, Putney, London. 

According to the present invention there is provided in an 
oil-tired boiler a radiative element comprising nests of tubes 
adjacent to the burners but laterally displaced from the path of 
the fuel, to form channels in which the combustion takes place, 

these tubes receiving only radiant heat from the flame. A 

represents the steam drum which is set transversely on the boiler 

and is connected by a bank of tubes B, to a rear water pocket C. 

These tubes are arranged in the usual manner in continuous 

staggered rows and receive heat by conduction from the hot 

products of combustion as they circulate around these tubes on 
their way to the uptake D, at the back of the boiler. A second 
transverse water pocket E is situated towards the front of the 
boiler and is connected to the steam drum A by tubes F, which 
form the ‘radiative element.” Referring fo the right-hand 
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illustration, it will be seen that these tubes F are arranged in 
hanks on each side of the oil fuel burners or sprayers, indicated 
at G, thus forming channels or passages extending from the 
burners towards the back of the boiler. The flame of the burn- 
ing fuel extends through this channel towards the nest of tubes 
at the back, but owing to the pressure under which the oil is 
ted to the burner and the pressure of the air supply, the flame 
does not spread laterally sufliciently to impinge on these side 
tubes ; consequently, they receive heat almost entirely by 
radiation from the incandescent matter of the flame. The 
tubes F are so formed and disposed that the maximum surface 
is exposed to this radiation, or if desired they may be enclosed 
by a thin slab wall of refractory material which is heated to 
incandescence to cause it to radiate heat to the tubes. In this 


case the flame may be allowed to play along the surface of these 
walls to heat them. A modification of the invention is also 
— and there are two other illustrations.—June 18th, 
913. 


INTERNAL COMBUSTION ENGINES. 


13,337. June 6th, 1912,—IMPROVEMENTS IN OR CONNECTED 
with Two-cycLE INTERNAL ComBUSTION ENGINES, Voster 
and Widmann, vorm. O. Tournier G.m.b.H., of Feuerbach, 
Germany. 

The object is to provide an engine of improved construction 
in which a portion of the air is directed to a float chamber, and 
produces a momentarily increased pressure therein with the 
result that the fuel is sprayed from the nozzle in a very energetic 
manner, and a correspondingly more complete atomisation of 
the fuel than has heretofore been the case is obtained. A 
represents the passage or chamber for the scavenging air or 
additional air, into which chamber air from the pump can enter 
through ports G in the cylinder wall and through a perforation E 
in the piston, As soon as the upper edge of the piston uncovers 
the admission ports D clean scavenging air enters the cylinder 
and drives out the residual spent gases. Shortly afterward 
the perforation E in the piston wall also uncovers the port or 
ports F, through which air is admitted into the by-pass or 
mixing chamber C. A portion of this air passes into the 
channel K and becomes stored up in the float chamber I, 
and produces a momentarily increased pressure therein, thus 
causing the fuel to be sprayed energetically from the nozzle B', 
which is connected with the float chamber. The mixing air, 
saturated with fuel, encounters the additional air, which enters 
by the ports G and passes through the passage or chamber A, 
transversely close in front of the admission ports D, end becomes 
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‘ntimately admixed therewith. As the piston now ascends 
again it covers the ports F so that, at the close of the charging 
period, pure air enters the cylinder, taking with it the whole or 
any of the mixture still present in front of the admission ports. 
The float chamber contains two floats P and P! arranged in 
chambers one on either side of the mixing chamber C. The 
two floats are connected together by means of a spindle Q, 
mounted on pivots and acting on the fuel needle R. The mixing 
chamber C and the float chamber I surrounding same are cast 
in one piece with the cover or wall H, which also acts as a wall 
to one side of the scavenging air passage A. The upper portion 
X—Y of the wallis sloped a little, so that, in starting the motor 
any superfluous fuel issuing from the nozzle can fall down into 
the trough M, whence it can be drawn off through a channel N 
provided with a closing device. In the drawings, the portion 
X-—+Y of the wall M is shown so sloped that the superfluous fuel 
will‘fall into the chamber A, but it will be understood that it 
may be sloped in the opposite direction, in which case the super- 
fluous fuel would fall into the chamber C, which would be pro- 
vided with the trough M and channel N. A throttle valve L 
for regulating purposes is preferably provided in the lower 
horizontal branch of the mixing chamber C.—June 18th, 1913, 


3494. February llth, 1913.—ImMPROVEMENTS IN AND CON- 
NECTED WITH THE FUEL Suprry VALVES OF INTERNAL 
ComBusTIon Enorines, Olav Eskil Jorgensen, of 172, 
Lancefield-street, Glasgow. 

This invention relates to internal combustion engines of the 
Diesel type in which the fuel is introduced into the cylinder 
through a fuel valve fitted in connection with the fuel atomiser, 
and the invention has for its object to provide an automatically 
acting safety device which takes the form of a check valve 
situated behind the fuel valve and adapted to prevent the hot 
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gases passing from the explosion chamber and igniting the fuel 
beyond the fuel valve. The drawing is a part section and part 
elevation of a fuel valve and atomiser provided with the safety 
device. The usual fuel valve A has a valve spindle A! adapted 
to work in a sleeve or tube B which is stationary in the valve 
casing C. This sleeve or tube B has screwed on its inner end 





a cone D which, with the conical ae in the casing C, forms 
an annular fuel channel E by means of which the fuel passes 





to the valve A from the atomiser, which latter consists, as is 
usual, of a series of dises or rings X, Y, Z, fitted on the sleeve or 
tube B, and provided with a series of apertures G arranged in 
staggered relation so as to cause the fuel, which is forced through 
the atormmiser by means of compressed air, to follow a zig-zag 
course. In order to provide the safety device which forms the 
subject of the present invention, the disc or ring Z nearest to 
the fuel valve A is so fitted as to be capable of movement along 
the sleeve or tube B in such manner that the face thereof may 
close against the face of the adjacent disc or rings Y, and so 
prevent the passage of the hot gases from the cylinder. The 
high pressure of the air for the injection of the fuel normally 
holds the dise or ring Z away from the disc or ring Y, but in 
the event of the pressure within the cylinder being raised to an 
exceptional height, the safety device comes into operation and 
prevents the possibility of the hot gases passing from the 
cylinder to the atomiser.—June 18th, 1913. 


DYNAMOS AND MOTORS. 


21,762. September 24th, 1912.—IMpRovEMENTS IN AND 
RELATING TO Dynamo Exectrric Macuines, The British 
Thomson-Houston Company, Limited, of 83, Cannon- 
street, London, E.C., and Frank Percy Whitaker, of 237, 
Clifton-road, Rugby. 

The object of the present invention is to provide means for 
securing the end windings and commutator lugs of a direct- 
current machine, and so connecting these windings to the com- 
mutator that the machine may be run at a high speed without 
fear of becoming unbalanced due to the end windings or com- 
mutator lugs shifting their position, or the insulation resistance 
of the machine materially decreasing due to the accumulation 
of dust and dirt. A cylindrical armature head A is rigidly 
secured to the armature shaft in close proximity to the end of 
the armature core. At the end next to the armature core the 
armature head is provided with a number of teeth B, preferably 
the same number as the number of teeth on the armature core 
An outside dome or retaining cover C is supported cn the top of 
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these teeth at this end of the dome. ‘The tops of the teeth are 
preferably tapered so that the retaining dome can be pressed 
up the taper at the top of the teeth. The armature head at the 
other end is provided with a flange D, to which the other end of 
the retaining dome is securely fixed. Thus, the retaining dome 
is held firmly at both ends and effectually prevented from move- 
ment. The armature windings E are pressed by centrifugal 
force against the inside surface of the retaining dome, and con- 
sequently the position of the armature windings is always 
quite definite. A number of apertures F are formed in the 
armature head underneath the end of the armature winding. 
These apertures are provided with insulating bushes G which 
may bein the shape of tubes of hard glazed insulating material, 
projecting radially inwardly from the head towards the com- 
mutator segments K. A flexible connector H which connects 
the armature winding to the commutator passes through the 
centre of these insulating tubes.—June 18th, 1913. 


28,483. December 10th, 191?.—IMprRoOvED Sarety DEVICE FOR 
Exectric Macuines, Siemens-Schuckertwerke G.m.b.H., 
of Askanischer Platz 3, Berlin, S.W., Germany. 

The drawing shows an example of a controller constructed 
according to the invention. G is the generator and M the work- 
ing motor. It will be seen that the disc D attached to the con- 
troller arms is provided with teeth C adapted to be locked by the 
pawl B, actuated by the plunger of the controlling solenoid A, 
when the armature current of the motor exceeds a predetermined 
limit. The teeth in the example shown are arranged to lock the 
controller arms against further advance on the last six steps of 
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the resistance R, in series with the field magnets F, of the motor 
M. There are no teeth provided for locking the controller when 
the arm is on the contacts of the resistance R, in series with the 
field F, of the generator G. A frictional locking arrangement 
might be applied to the controller instead of the pawl and 
toothed disc. The overload release may apply a band brake 
to a disc on the controller, when the field of the working machine 
is weakened and the armature current thereby attains too high 
a value. In the positions in which the controller alters the 
field of the regulating dynamo, the overload release is put out of 
action by a cam on the controller, which prevents the applica- 
tion of the brake.—June 18th, 1913. 


TRAMWAYS AND RAILWAYS. 


21,927. September 26th, 1912.—IMPROVEMENTS IN TRAMWAY 
Tracks, Paul Starke, of 10, Wegenerstrasse, Berlin, Ger- 
many. 

The present invention relates to an improved tramway track, 


56 


THE ENGINEER 


JuLY 11, 1913 








and the object is to permit the track to be changed with- 
out injuring the concrete bed of the street. As shown in the 
drawing, in the improved street railway track the rails A are 
secured by means of sole pieces C, rail clips D, and bolts E on to 
ties B, which are embedded in the street formation. “Alongside 
the rails and on both sides are placed isolating plates F and G 


























covering the rail foot and projecting under the head of the rail. 
After that a layer of concrete H is placed at each side of the 
plates and the street level is completed by a layer of asphalt I. 
For changing the track the asphalt layer I is broken to an amount 
corresponding to the plates F and G, then the plates are with- 
drawn and the rails are set free and may be removed without 
injuring the concrete. After having put in place and secured 
the new rails to the ties B the plates F and G are put in place 
again and the asphalt layer I is repaired.—June 18th, 1913. 


MACHINE TOOLS AND SHOP APPLIANCES. 


22,130. September 28th, 1912.—IMpROVEMENTS IN LaTHEs, 
Arthur Drummond, of Ryde’s-hill, near Guildford, Surrey. 
This invention relates to lathes of the kind in which the back 
shear is used for the guidance of the tail stock, and in which 
the tail stock, before it is locked in place, may be drawn tightly 
up against the front guiding face of the back shear. A is the 
lathe bed. B is the back shear. C is the tail stock shown as 
secured to the centre of the bed by the usual locking screw bolt 
Dand nut. E is the loose wedge. F is the locking plate or jib, 
tightened up by the vertical screw bolt to lock the tail stock to 
the back shear and to act upon the wedge. To adjust the tail 
stock the locking bolt D and plate F are loosened and when the 
tail stock has been moved along the bed to the required position 


N°22130 








the plate F is tightened so as to force the wedge E up between the 
rear face of the back shear B and the sloping front face of the 
rear extension of the tail stock base. The locking plate F is 
made with the front and back gripping faces W and Y meeting 
respectively the under face of the back shear and the bottom of 
the wedge near its rear edge. The locking plate is recessed 
between the faces W and Y so as to be clear of contact except 
at these faces. The plate F is free to rock slightly, the head of 
the bolt bearing on the plate through spherical surfaces at Z. 
It will be seen that on tightening up the bolt the tail stock is 
gripped to the back shear B as the front extension 8 of the tail 
stock is brought tightly against the vertical guide face P of the 
back shear, giving accurate positioning and securing of the tail 
stock by a single operation. The screw D is then tightened up 
and the tail stock thus locked in place both at front and rear.— 
June 18th, 1913. 


TESTING AND MEASURING INSTRUMENTS. 


January 3rd, 1913.—-IMPROVEMENTS IN ELECTRICAL 
Testinc Apparatus, Arthur Whitten Brown, of Ellerslie, 
Oswald-road, Chorlton-cum-Hardy, Manchester. 

The object of this invention is to provide means whereby a 
closure of circuit may be detected in any electrical circuit which 
is normally open, or in any coil of insulated wire, either before 
or after it is assembled into its proper position on apparatus 
of which if forms a part, such as armature, stator, rotor, field, or 
any other part of any electrical device, wherein coils of wire are 
used, without making any electrical contact with the circuits 
or coils of wire. The left-hand illustrations show the invention 
as applied to the testing of armature or rotor coils assembled 
in position, and the right-hand illustration the testing of a 
separate coil or circuit. A is a four-pole direct-current armature. 
B is one of the coils in that armature. C is the core of the induc- 
tor, in combination with which part of the path of the flux is 
provided by the iron of the armature. D is the induction coil, 
shown in section. E is a suitable commercial form of inter- 
rupter. F is any source of current supply. 


G is the core of the 
detector. H is the detector coil shown in section. 
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magnetic circuit around a separate coil. In use the magnetic 
flux around core C will induce an electromotive force in the cir- 
cuit or coil B. If there is either an internal or an external short 
circuit a current will pass inducing a flux around core G in turn, 
causing a current to flow in coil H which will cause the receiver 
I to emit a sound. One of the principal reasons for using an 





interrupter is to produce a pulsating current of such a wave form 
that the induced magnetic flux may have a low density and yet 
in turn induce a high electromotive force in the circuit under- 
going test. This imcreases the sensitiveness of the testing 
apparatus and enables faults to be readily detected which might 
otherwise be overlooked.—June 18th, 1913. 


MISCELLANEOUS. 


6025. March 11th, 1913.—IMPROVEMENTS IN OR RELATING 
TO VEHICLE Jacks, Hermann Rudolph, of Oberhohndorf, 
near Zwickau, Saxony, Germany. 

In order to enable the vehicle to be shifted by means of this 
device the supporting claw B mounted on a stem A provided 
with a handle C is placed in a known manner beneath the vehicle 
frame, and the jack is then secured to the vehicle by means of 
the chain D. The lever H is then moved up and down, whereby 


the ratchet pawl J is caused to rotate a ratchet wheel G arranged | 
within a protecting casing E. The two excentrics K L, which | 
are arranged at opposite sides of the ratchet wheel G on the | 
ratchet shaft, are by this operation rotated, and the supporting | 
rods MN connected to these excentries by suitable straps 
are thus given an alternately progressive movement by which 
the shifting of the vehicle is effected.—J une 18th, 1913. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,061,573. APPARATUS FOR REGENERATING STEAM, RR. H. | 
Stevens, Munhall, Pa.—Filed February 5th, 1910. 

The regenerator comprises a vessel to contain a heat storing 
fluid having a fluid overflow outlet and having a partition | 
separating the vessel into steam receiving and steam regenerat- 
ing chambers. This partition has openings connecting the 
chambers below the level of the overflow outlet. A ‘steam inlet 
opens into the receiving chamber, and there is a steam outlet 
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opening out of the regenerating chamber. Depending partitions 
are arranged within the chambers terminating above the over- | 
flow outlet and forming separate compartments within the | 
chambers. A passage directly connects the chambers, and 
there is a trough in one compartment of the regenerating 
chamber having a perforated bottom. This trough is arranged 
above the level of the overflow outlet, so that it can receive 
fluid discharged from the passages and spray the outgoing 
steam therewith. There are six claims. 


1,062,071. SpeED ApsusTING MEANs For Rorary HypRavtic | 
Devices, H. D. Williams and R. Janney, New York, N.Y., | 
assignors to Waterbury Tool Company, Waterbury, Conn., 
a Corporation of Connecticut.—Filed June 3rd, 1911. 

The apparatus contains a ported valve plate and a rotary 

barrel has cylinders arranged to communicate with the ports 

of this plate. There is also a rotary ring and means connecting 
it with the pistons in the cylinders in such a manner that rota- 





I is the 
telephone receiver. K is the iron trough for conveying the 


tion of the barrel and ring will be simultaneous with reciproca- 


| 1,062,632. 


jecting part, the ¢ 


| removably connected with the cap. 


| able pin connecting the valve and connecting piece. 
| in the casing is connected with the connecting piece. 
| three claims. 


——__ 


tion of the pistons. A tilting box provided with a race oy, Whit 
this ring is mounted to turn is connected with a piston array aad 
to vary its inclination. The piston has a transverse apertans 
or socket in its central portion, and there are stationary ¢) linders 
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in which the respective ends of the piston are movable. An 
operating member has a portion or lug projecting into the socket 
and is capable of an independent movement therein. Means, 
controlled by this independent movement, are provided for 
opening an outlet from one or other of the cylinders. There are 
twelve claims. 
1,061,995. CARBURETTER, C. F. 
Filed December 8th, 1911. 
The carburetter body has a fuel inlet and an air inlet. ‘There 
is a valve for regulating the fuel inlet, an air regulator for vary. 
ing the effective size of the air inlet, and a centrifugal governor 


Erickson, Brooklyn, N.Y. 
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mechanism. The latter has connection with the fuel controlling 
valve and the air regulator and is adapted to be actuated by tle 
passage of the gaseous mixture through the carburetter to uncover 


| the fuel and air inlets to a greater or less extent proportionate! 


There are nine claims. 
Chicago, Ill. —File 


to the speed of the engine. 
Steam Trap, J. Boylston, 
January 30th, 1911. 
The cover of the casing of the steam trap has a hollow pro 
ver projecting into the casing. A removals 
cap is arranged above the hollow projecting part and a guide | 
One end of the guide pro 
into the hollow while the cther end project 


jects part, 
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beyond the top of the cover and into said cap. A valve 


| seat is clamped between the guide and a portion of the cap and 


a valve co-operates with the valve seat. There is a connecting 
piece with which the valve is removably connected, and a remov- 
A bucket 
There are 





Roya Instirution.—A general meeting of the members ‘! 
the Royal Institution was held on Monday afternoon, the 7t!i 
inst., Sir James Crichton-Browne, Treasurer and Vice-pres'- 
dent, in the chair. Professor E. Rutherford was elected a 
member. 

University CoLLeGe, Lonpon.—In the Faculty of Engi- 
neering at University College, the entrance scholarships awarded 
to Messrs. C. H. Avery and G. G. Dawson have been renewei| 
for a further year, as has also the Goldsmid Scholarship that wis 
awarded to Mr. P. L. Capper. The Archibald P. Head Meda! 
and Prize goes to Mr. W. J. Duncan. The following student- 
have obtained engineering diplomas :—Messrs. L. 8. B. Alder, 
P. R. Coursey (with distinction), A. M. Fahmy, D. W. Fletcher, 
D. N. Gautam, A. F. Gimson, A. F. Hewett, E. W. A. Hunt, 
N. R. Kapur, N. F. Kelsey, B. G. G. Manton, A. E. R. Orty, 
L. J. Powis, C. H. E. Ridpath, M. H. Schwab, and R. T. Singh. 
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TRAIN CONTROL. 


By E. A. JOHNSTO 
No. IL.* 


CONTROL OF LOADING AND POWER 


row of loading and power is a 


CON 
trol system. 


of every © 
effe 
advice at : ume 

pours. from every point within its 
awaiting 
power meec 
i . 

control ares). 


send advice 
i into the control ; 


haulage. 


Neighbouring contro 
of all special trains 


train must 


The 


may be arranged. f 

knowledge of the traffic within the area awaiting | 
haulage, tay be received and recorded in various | 
yays. The London and North-Western use the | 


In order that it may be 
setive it is necessary for the control office to receive 
iated times throughout the twenty-four 


This gives the measure of the 
led for all traffic originating within the 


N. 


n essential feature 


area, of all traffic 


] areas must also 





or light engines 


the final loading of all | 


passil i : ° : | 
trains about to enter the area, with destinations | 
of the traffic, must also be sent, in order that full use 
F may be made of all spare room on the trains, or of any 
ight engines. The class of engine working the 


be given, so that the correct loading 
first requirement, 


1.0.5 


form shown in Fig. 5, on which the head controller | 


enters t he 


various yards and stations, Thus, 


information telephoned to him by the | 


; | 
for example, the | 


Warrington control office receives advice from Win- 


wick Quay at 1 a.m., 6 a.m., 10 a.m., 4 p.m., and 


§ pan. ea h day of the number of wagons that are on 
hand there for each of the stations or districts shown 


for the docks and Form H—Fig. 7—that on hand at 


| 


recorded on the form in question in red ink, the actual 


the chief marshalling points near Newport for dis- number of empties supplied in response to the 


Two other forms are used, 


(Form I.) 


tribution to the collieries. 


(H 4-83-10.) 





G.W.R.—EASTERN VALLEYS. 
Room at Colliery and other Sidings. 
PE EN ois vag Sannn’adsivass vin dochmmtaanais te 
Colliery. | Room for 


Abersychan and Talywain Jciut .|................ceeceee 


~ 





Fig. 8 


Form I—Fig. 8—showing the room available at the 
close of the day’s work at each colliery and siding 






























































L. & N.W.R.—TRAFFIC ON HAND WAITING CLEARANCE. 
1 
PPP RMNOND IORI FIMNOD Soo ceo sons cavncovcnscdecarccoedsace cavgosesteesveteeveectiones BOW gia ane cncasdiien ove sctetaael 191 
WINWICK QUAY. 6.0 a.m. | Clearance. [10.0 a.m. | Clearance. | 4.0 p.m. Clearance. } 8.0 p.m. | Clearance. | 1.0 a.m. Clearance. 
Arpley Exchange 
Arpley Proper 
Dallam 
Warrington 
Ubester i 
Birkenhead Line 
Holyhead 
Crewe and South 
Northwich 
Varicus 
General Position 
2.0 p.m. ) 
DatLAM BRANCH. 96.30a.m. Clearance. [2.30 p.m. | Clearance. [6.0 p.m. | Clearance. [10.0 p.m.) Clearance. | 2.0 a.m. | Clearance. 
Springs Branch Ex... ° 
North 
Kenyon oo 
Bolten District... 
Fig. 5 


in the first column, and the head controller notes in | 
| blocked by an excess of, nor the collieries run short of, 


the column headed. ‘* Clearance’ the train by which 


he has arranged to clear the traffic. 
position is also given once a day, this being in the | 

nature of a summary and forecast of probable require- | 500-A 24-8-12 (W. & S. Ltd.) 
The times at which the information is to be | 


ments. 


The general | 


telephoned are arranged to suit the local conditions | 


at each place. 


The Great Western system at Swansea | 


is practically the same as the L. and N.W. system. 


The Great Western Railway Company uses two forms | 
at its Newport control office, which deal exclusively | _ 





G.W.R. Form F. | 
EASTERN VALLEYS. (4543. ) 
Record of State of Colliery and other Sidinys, and Arrangements 
for Meeting Requirements, 
porptcanwancce RO i cssvicccxopayian thee 
H. 11. 500 8-12, 
Cwmbran. Panteg. Trcsnant. | Pontypool. [Pontnewynydd | 




















Fig. 6 


with the very heavy coal and mineral traffic to and 
Irom the Newport Docks and the Eastern and Western 


























1,500-H 6-4-09 Form H. 
GREAT WESTERN RAILWAY. 
Trafic on Hund for Eastern Valleys. 
BNE Se oo DMS yncteesa7 ces : | ae 
Alexandra] Maesglas Pill Dock ts 
“Dock Jct. | Junction. | Bank Street. Crindau. | Cwmbran. 
Fig. 7 
Valley coalfields. Form F—Fig. 6—records the 
traffic on hand at the various collieries and sidings 





* No. I. appeared July 11th. 
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for empty wagons, in order that they may not be 


empties. Form C—Fig. 9—refers to certain places 


Form C, 

G.W.R.—WESTERN VALLEYS. 
(4541) 

Stops and Releases.............00ccececeee WON ace sccat aes 198... 





Releases—Red.— Wagons 











Jame lac , 
Name. Place. | Due. | Date. | pent RE: 
Ponds .. Ab. rbeeg 
Mon. and Cwm) eee. 
Llandavel_.. | ” 
Budd’s a? 
|S. Jones... .. ee 
Fig. 9 


where the siding accommodation is very limited in 
proportion to the traffic passing. When no more 
empty wagons can be received at these points a stop 


“‘ release’ being shown in black ink. These places 
may be said to live from hand to mouth, the margin 
between being blocked with wagons and being stopped 
for lack of them being so small that the exact position 
has to be constantly before the controller. It was 
no uncommon thing in this district, before the 
installation of the control office, for wagons to be 
taken to these places and actually returned to their 
starting point because the sidings were blocked. 
The traffic in this area fluctuates from day to day, 
and it is almost impossible to book regular mineral 
trains. Before the advent of the control office 
it was necessary to book them in order that some 
check should be kept on mileage and that some sort 
of system should prevail. The result was that much 
useless engine mileage was run and special power had 
frequently to be ordered out when other power was 
being wasted. Thus if there was traffic from a certain 
district awaiting haulage to Newport, but no traffic 
available from Newport for the outward journey, 
the engine and brake were run light to fetch it. 
It frequently happened that the engine of a train 
run just previously to a neighbouring point was 
without a return loading and could be utilised for the 
first mentioned traffic. As no responsible official 
had the facilities for collecting the information in time 
to make the necessary arrangements the double 
light mileage had to be incurred. Control has changed 
all this, as will be explained. 

Only the pick-up and ordinary goods trains are 
given a fixed time-table and are shown in the working 
time book. All the mineral trains and empty 
wagon trains have a fixed hour of starting and are 
allowed a fixed running time between each station. 
They have, however, no predetermined time allowance 
at stations or sidings, it having been found that the 
work varies so enormously at each station from day 
to day that such an allowance is impracticable. 
Moreover, the 6 a.m. train may one day be required 
for traffic to Blaenavon and the next day for Nine 
Mile Point. .The whole mineral service is therefore 
based on the train list, part of which is shown in 
Fig. 10, and on the station-to-station running times. 
This appears to be a very excellent arrangement for 
the peculiar needs of this, or similar, districts. The 
controller can arrange his power to suit the traffic 
conditions, and if the traffic for a certain district is 
not ready at the time that the engine which usually 
works it comes out of the shed, the engine may be 
utilised for other traffic thatisready, without upsetting 
the time-table. 

Abroad, where rolling stock distribution is fre- 
quently combined with the work of the control office, 
the form in use is generally rather different. One 
of the best that has yet come to the author’s notice 
is shown in Fig. 11. ‘*‘ Unloading’ includes all 
wagons under load in the yard awaiting unloading, 
and the control office calls the attention of the com- 
mercial office to any case of an undue number of such 
wagons in order that steps may be taken to release 
them. Empty ’’ means all empty wagons on hand 
which are not required for outward loading, and may 
therefore be used to supply the deficiency at other 
stations. ‘‘ Required’? shows the number of empty 
wagons of that class required for loading over and 
above the number on hand. The letters at the head 
of each column are to be used in telegraphing, in- 
stead of the full heading of each column. It will be 
seen that the first half of the information given in the 
form belongs to wagon distribution and the second 
part, which is self-explanatory, to our present subject 
of loading contro]. It should be noted that the 
information as to wagons awaiting transportation 
is given in the form shown to enable the arrangements 
for loading of trains to be made accurately. On the 


GREAT WESTERN RAILWAY. 


TRAIN List 


(1,000-A 80-612.) _W. &8. Ltd. 





(4530) 


MONMOUTHSHIRE SECTION. 











Starting Time of Train. For Eastern NOTES. 
— or Western! , Th hout Ti f 
To come out To come out Valley pe unbed thus * rs REMARKS. 
unless stopped by | only if ordered | (See note at <a vin S oe ae 
Controller. | by Controller. foot.) shown in Service Book. 
Mid. a.m. 
12.0 Ww. Pick up* 
To be remanned 
12.0 — E. Mondays excepted 
1.0 Ww. pr oo 
-- | 1.0 We: —_— 
a.m. 
_ 115 — W. 2.0 a.m. Monday 
2.20 _ W. 3.0 a.m. Monday 
2.30 — \. Works Passenger | 
2.45 _ WwW. Train on Return / 
_ | 3.0 E. 
3.15 - Ww. Mails* 
To be remanned 








Large Engines in Italics. Small engines in ordinary type. 


The letters E. and W. sre intended as a general guide, but the trains may be sent to either the Eastern or the Western Valley 


as ordered by the Cuntroller. 


As soon as ¢ach engine leaves the Shed the Locomotive Department will inform the Controller its number and all trains 
throughout their journeys must be recorded and described by these two particulars—the starting time and the engine number. 


Fig. 10 


order is sent to the control office, and as soon asmore particular line which uses this form the loading is by 


wagons can be received a “ release’ is given, stating 





axles, 40-ton wagons counting as 6 axles, 20-ton 


the number of wagons that can be dealt with. Thisis wagons as 4 axles, 1l-ton as 2 axles, large stock 
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wagons as 4 axles, and small stock wagons as 2 axles. 
Empty axles count two-thirds of loaded ones. 
thus be seen that the controller has all the information 
necessary for adjusting the loading. This point is 


not specifically cared for on the forms used by the | 


London and North-Western and Great Western 
railways—that is to say, that there is no provision 
made for distinguishing between mineral loads and 


It will | 


| : . 

| author introduced and was in charge of a system on 
one of the large lines, which was as follows :— 
| A central locomotive control office was established 


| under the charge of an experienced assistant to the | 


running superintendent. At 8 a.m. daily a code wire 
| was sent by each running shed to this office giving the 
| engine position at that time in the following form :— 
| (1) Engines in links, link by link, giving train or service 


CENTRAL RAILWAY. 


‘tion a meeting was called at which the district ry 

| trol offices, the chief control office, the time-table off, 
| the district traffic superintendents and the locomotin, 
_ control office were represented under the chairmans);, 
| of the Chief of Control. The difficulties ang shor 
/comings of the previous time-table were discussed 
from the points of view of the commercial, Contry) 
‘and locomotive departments, and solutions joy, 





Station. 
Covered Vans. 
-ton. 


40-ton. 20-ton. ll 


Emoty. 


Emp'y 
Required. 
E 
. 
) 


Unloading. 
Unloading. 
Required. 
Unloading 
mpty. 
mpty 


od 
| pal 


have a different value for train 
loading purposes. In practice this distinction is 
probably made by the reporting stations ; but the 
whole subject of reckoning train loads will be dealt 
with later. 

The information received from the various points 
has now to be made use of, and for this purpose the 
author would suggest a form which has not, to his 


goods leads, which 


TRAIN LOADING. 


Loading available. | Co™- 


Load. plete. 


Class, 


Engine 
No. 








| distinguish the different classes of engines. 


40-ton. 


Wacon REPORT. Day 


Wagons on hand at 6 p.m. 


Opens. Flats. 


20-ton. 11-ton. 40-ton. 20-ton. 11-ton. 


te 


Empty. 


Empty. 
Empty. 
Required. 
Required. 
Required, 


Unloading. 
Required. 
Unloading. 
Unloading. 
Un'oading. 


Required. 


Required. 


lv | 
& 
S 


| 


Fig. 11 


| each engine was running on that day. (2) Pooled 
| engines already allocated to trains and numbers of 
| those trains. (3) Pooled engines available over and 
| above those shown in (2). (4) Engines in shed for 
| boiler washing or 
|12 hours to complete. (5) Engines under heavier 
|repairs. (6) Shunting engines. (7) Engines waiting 
| transter to other sheds or to shops. (8) All foreign 
| pooled engines in the shed with trains they were 
| working home, if any. 
From this information the locomotive control office 
| kept its engine distribution board up to date. This 
board is shown in Fig. 13. It was constructed of 
wood, with small L section rails attached to it as 
shown at A in section.* Round buttons B which 
| hung on these rails had the engine numbers painted 
|on the front, different coloured figures being used to 
Various 
| local reasons caused the classification of the engines 
under the headings shown to be adopted, which 
could, of course, be modified to meet other conditions. 
The various district control offices advised the loco- 
motive control office of all trains they would need 
| during the day,and also of all heavy movements of 


_| traffic expected, in order that steps could be taken 





Fig. 


knowledge, been in use as yet. This form is shown in 
Fig. 12. The column “‘ Complete” is for ticking off 
each train as the loading arrangements for it are 
completed. Without this form, which is comple- 
mentary to that shown in Fig. 5, the information is 
only available in station-by-station form and not 
grouped by trains. With it available in both forms 
the controller can see the whole situation at a glance. 


Passenyer Service 


SHED 


NEWTOWN 


ALVA 
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In the past the ajlocation of power to the various | mileage entered monthly from a return sent by the 


running sheds in a district has been effected in a | mileage office. 


Diagrammed Goods Service 


| in time to transfer power if necessary. As the traffic 
fluctuated wildly at times this was a very necessary 
precaution. Each district control office received a 


copy of the above-mentioned telegram from the 


| running sheds in its area, and consulted the locomo 
tive control office whenever difficulties arose. 


bulked equally in the eye of the locomotive control 
| office. Combined with this office was the 


Pooled Engines (Booked out) Pooled Engines (Reserve) 


Fig. 13 


for light repairs taking under | 


One 
great advantage of this system was that no shed was 
unduly favoured in the distribution of power, as all 
office 
which investigated all engine failures and accidents, 
the history of each engine being recorded and the 


All orders for the transfer of engines 


Wagons waiting transportation, 


Stock. 
Down Lise, 


Up Line. 


Required. 

Required. 

Large stock. | 
| Small stock. 


| > 
= 


studied and agreed on. The new time-tables were 
then prepared, the time-table office being in constant 
touch with the central control, locomotive contro), 
and traffic manager's offices. The engine diagrams 
were simultaneously prepared in the locomotive con. 
trol office, and it was frequently found that a slight 
alteration in the starting time of a train would 
save an engine in the diagramming, and the necessary 
alterations would be made if possible. By these 
means the author was able to reduce the number of 
engines employed on an important local passenger 
service from seventeen to fourteen in one case and 
from twenty-one to seventeen in another, without 
in any way causing inconvenience to the travelling 
public. 
Many other benefits followed from these arrange. 
ments. The working of certain important goods 
trains was quite revolutionised by the close co-opera- 
tion of the control offices with the locomotive control 
office, whereby fixed engines and men were placed 
on the run, the trains being kept under the special 
observation of the control offices to avoid relief of 
the men, thus ensuring the diagrammed workings 
being adhered to, which was impossible formerly 
owing to the irregular running of the trains. The 
average late arrival of these trains was thus reduced 
from a matter of hours to one of minutes. In many 
other directions ecomonies resulted, such as in the 
reduction of the number of shunting engines by close 
observation of their working, and by the fact that 
the whole of the train staff and yard staff were under 
the joint supervision of the two offices, which were in 
close touch with one another. Sheds with too much 
power were at once noticed, and consultation between 
the offices enabled the surplus power to be distributed 
to the best advantage. The average monthly mileage 
of goods engines was raised gradually from about 1500 


Waiting 


Heavy : ; 
rans) 


Light Repairs 


& Washout Ballast 


Shunting 


| to 2100 miles. The fact that the shed foremen had 4 
technical chief always available at the end 0! the 
telephone or telegraph to appeal to if they thought 


-_- =e on oe a a. 2? ee eee Se 


| from and to shops were also issued by the locomotive 
| control office. Advantage was taken of the close 
for it, in others it has been done from headquarters, | proximity of the central locomotive contro] and the 
and in others by a special official told off for the work. | chief control office to concentrate the whole work of | the other hand, could always consult the 
With the advent of control fresh arrangements will the time-table and rolling stock offices in the same | official if they considered that: the foremen yas 
generally be found desirable. In South America the ' building. When a new time-table was in contempla- | not doing their best for the traffic, tended to redu 


‘the district control officers were pushing them t00 


| hard for power or men, and that those officers, On 
same 


were 


variety of ways. In some cases the foreman of the 
principal shed in the district has been responsible 
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, between the two sides of _ transportation. 
It is for these reasons that the organisation shown in 
Fig. 4 ant’ is proposed. | The very essence of good rail- 
way working is that difficulties should be known and 
dealt with as they arise, and not after several days 
of correspondence and reference of the matter, by 
ore or less tortuous channels, from one department 
to another. A recognition of this fact has probably 
had more to do with the success of train control on 
the Midland Railway than any other single factor. 
At 9 a.m. every morning a round-table conference is 
peld at Derby, at which all the heads of the operating 
department are present and direct telephonic com- 
munication is established with all important points, 
such as the control offices, district trafic inspectors’ 
offices, running sheds, &c. All the difficulties and 
requirements of the different districts are then dis- 
eussed directly with the man on the spot and the 
matter can be settled out of hand. 


frictior 


m 








THE GREEK TORPEDO-BOAT DESTROYERS OF 
THE ‘‘LION” CLASS. 


Tue outbreak of the war between the Balkan 
League and Turkey last autumn found both sides 
lamentably unprepared as far as their naval resources 
were concerned. Bulgaria’s available force amounted 
to perhaps ten small steamers of no real value, and 
three 100-ton torpedo boats built in 1907. Servia 
of course, has no navy, while the Greek Government 
possessed one fairly modern armoured cruiser, the 
Giorgios Averoff, of 10,000 tons, built at Leghorn 
and three ancient ironclads. These were supple- 


mented by eight destroyers built in 1906, four of the | 
“ Sphenconi ” class, built by Yarrow, and four of | 


the * Doxa’’ class, built by the Vulcan Company, 
wich were originally fairly fast vessels of about 
360 tons. Turkey possessed two ancient ironclads 
purchased from Germany, and two still more ancient 
that had undergone reconstruction about eight years 
ago. Besides these, she had two fast cruisers, the 
Hamidieh and Mejidieh, of 3500 tons, built at Arm- 
strong’s and Cramp’s, and two torpedo cruisers of 
750 tors, built at Kiel. The Turkish torpedo flotilla 
consisted of four powerful 620-ton destroyers pur- 


chased three years before from Germany, four 280-ton | 


boats built in 1908, and eight or ten older boats. So 
far the balance of naval power as far as ships went 
seemed to lie with Turkey. The decision of the 
Balkan League to attack Turkey was made in ample 
time for either Bulgaria or Greece to have acquired 
more ships, but such a purchase was eventually 
left till almost too late, although the question had been 
under discussion many months before. 

In July last year, however, with the object of 
strengthening its destroyer flotilla, the Greek 
Government purchased the then nearly completed 
destrovers V 5 and V 6, which were under construc- 


tion at the Vulcan Company’s works at Stettin for | 
These vessels now appear | 
in the Greek navy as the Neagenea and Keraunos. | 


the German Government. 


They{are of 700 tons displacement and about 32-5 
knots speed, 
ment were made to suit their purchasers, the gun 
armament being increased to four 23-pounders in 
place of the German two. These vessels arrived in 





Slight alterations to the vessel's arma- | 
| square feet. 
| boiler is in a separate compartment. 

bulkheads run the complete length of the engine and 


laid down by the Argentine authorities, represent 
distinctly interesting examples of destroyer con- 
struction. Whether in view of these requirements, 
which were,presumably supposed to represent the 
carefully considered strategical and tactical ideals 
of the Argentine Ministry of Marine, the vessels have 
proved as useful to their present owners as boats 
designed for their special requirements would have 
done, is a question which we expect to hear answered 
before long. The fact is that the four ships have 
withstood seven or eight months’ hard work under 
war conditions with remarkable freedom from break- 
down. 

The four ships, now known as the Lion, Eagle, 
Hawk, and Panther, are large and powerful vessels 





delivering oil through a boiler of large dimensions 
supply the oil boiler. Each boiler is fitted with a 
separate feed heater. 

The remainder of the auxiliary machinery is of an 
elaborate nature. In each engine room “ Uniflux ” 
condensers and a Weir * Dual” air pump maintain 
a vacuum of 28in. when the vessel is running at full 
power. The two evaporators have a combined output 
of 40 tons per day. A 50-ton fire and bilge pump is 
placed in each engine-room; the steering engine is 
placed in the after engine-room. Bilge ejectors of high 
capacity are fitted throughout in each main compart- 
ment. The engine-room ventilation is secured by 
means of electric fans. 

The steam dynamos are situated in a separate 
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GREEK DESTROYER ON TRIAL 


of somewhat special design. 


siderably below this. 
ment is about 1050 tons. 
32 knots was slightly exceeded on trial. They are 
in consequence somewhat between the ocean-going 
destroyers of five years ago and the latest British 
Admiralty vessels. A radical difference, however, 
lies in the arrangement of machinery, the armament 
and the general equipment, all of which embodied 
features seldom met with in this class of ship. The 
propelling machinery consists of two separate and 
independent steam turbines in two compartments 
separated by a transverse bulkhead. The com- 
bined power developed on trial was about 22,000 
shaft horse-power, the turbines running at 620 revolu- 
tions. The design of the turbines embodies a high- 
pressure impulse}wheel mounted at the forward end 
of the drum whereon are also mounted about sixty 
rows of the ordinary Parsons’ blading. The turbine 
cylinders are of cast iron. Steam is supplied by five 
boilers of the White Forster type, the pressure being 
230 1b. The total heating surface is about 27,000 
It will be seen from the plan that each 
Fore and aft 














GREEK DESTROYER AS COMPLETED 


Greece in September last and saw a considerable 
amount of war service in the last few months. 

In addition to these two ships the Greek Govern- 
ment, which had, early in the year, commenced pour- 
parlers with the object of purchasing the destroyers 
building by Cammell, Laird and Co., Limited, for the 
Argentine Government, eventually decided definitely 
to acquire them. These four vessels formed part of 
& programme of twelve destroyers ordered in pairs 
early in 1910 from two German and two French firms 
and from Cammell, Laird and Co., Limited, who 
were entrusted with four boats, and at whose request 
the Argentine Government consented to annul its 
contract with them. We publish in a two-page 
supplement this week the general arrangement of 
these vessels, which, in view of the drastic conditions 





| boiler-rooms, forming side bunkers along the skin of 
| the ship, and transverse coal bunkers are fitted oppo- 


site boilers 1 to 4. No.5 boiler is oil fired and has 
a heating surface of 8500 square feet. The total 
coal bunker capacity is 230 tons, with about 90 tons 
of oil, which is carried mostly in two main tanks at 
the ends of the vessel. It wili be seen that the 
arrangement of bulkheads and coal bunkers adds 
enormously to the safety of the ship in the event of 
damage and greatly assists in the protection of the 
boilers in action. This renders the hull construction 
of these destroyers excellent from the point of view 
of safety, but the multiplicity of compartments does 
not facilitate supervision. ‘Two fan engines are fitted 
in each stokehold, and each boiler has one main and 
one auxiliary Weir feed pump. Two oil fuel pumps 


Their length on the water | 
line is 285ft., beam 27ft. 8in., and draught of water | 
about 9ft., the propellers projecting, however, con- | 
At this draught their displace- | 
The designed speed of | 








compartment aft of the main engines. They are of 
the A.E.G. turbine type and supply all the power for 
ship lighting and for the two searchlights. For har- 
bour use an oil-driven dynamo is placed in the forward 
auxiliary machinery compartment, where also are 
situated the forward air compressor and the icemaking 
plant, which is also arranged for magazine cooling 
purposes in conjunction with the Thermo tank venti- 
lators, which are also arranged for cabin and crew 
space ventilation. The after air compressor is 
situated in the dynamo-room. Both are of White- 
head design. The armament consists of four 4in. 
high-velocity guns, designed and supplied by the 
Bethlehem Steel Company, who supplied the arma- 
ment for all the vessels built for the Argentine Govern- 
ment under their 1910 programme. The guns are 
of a very heavy and powerful type, using fixed 
ammunition with a long pointed shell of 31 lb. and 
nitro cellulose powder. The muzzle velocity is 
3100 foot-seconds, and the range at 5 deg. elevation 
7970 yards. At just over 9 deg. the average range 
of twelve shots proved to be 10,768 yards. The 
Bethlehem ‘“‘two hand” elevating and training 
mechanism is fitted, as well as the company’s “‘ Rock 
Bar” cross connected sights. Ammunition hoists 
operated by electric motors are fitted to both maga- 
zines, alternative hand gear being provided. The 
torpedo armament consists of four 2lin. tubes of 
Whitehead Fiume design. Spare torpedo boxes are 
carried on the upper deck in close proximity to each 
tube and are so placed as to permit of the tubes 
being reloaded with the spare torpedoes without 
lifting being required, as the boxes are adjacent and 


| in line with the fore and aft position of the tubes. 


The general hull equipment will be seen from the 
plans, the crew of ninety men including petty officers 
are berthed forward on two decks. A siek bay is 
provided but seems an unnecessary refinement in 
view of the probable frequent presence of the almost 
essential parent ship. Elaborate ventilating arrange- 
ments—hot and cold air— are supplied throughout. 
Aft are found the wardroom, the captain’s day and 
night cabins and private bathroom, and five other 
two-berth cabins for the officers, who also have a 
bathroom provided. An elaborate telephone system 
connects all the compartments, and is also fitted to 
the gun and torpedo tube positions. The wireless 
telegraphy installed has a range of 250 miles: it 
receives current through a converter run off the main 
lighting circuit. Four boats are provided ; two din- 
ghies, one whaler, and one motor boat. 

The general appearance of the vessels is not 
enhanced by the adoption of one funnel to e2ch 
boiler. With the side torpedo tubes and boxes and 
the numerous array of stokehold cowls their appear- 
ance is @ distinctly heavy one, and a better looking 
ship would have been obtained with three funnels, 
as the two photographs we reproduce, one showing the 
vessel at full speed on trial and the other after com- 
pletion, indicate. As is so often the case with minor 
navies, the attempt appears to have been made to 
embody too much in one design, though this can 
hardly be attributed to the builders, who appear to 
have fulfilled the exagting conditions laid down by 
the Argentine authorities, though without much to 
spare. That the boats have acquitted themselves 
well under service conditions is a tribute to their 
reliability and strength of construction, for all four 
have been constantly at work. 
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Prior to the purchase of these vessels the Greek 
Government placed orders in Germany for half a 
dozen 125-ton torpedo boats of 25 knots speed, 
which are expected to be delivered this year. If, as 
certainly appears to be the case, the “‘ Lion” class 
destroyers are too large and too costly for the Greek 
service, it may reasonably be imagined that torpedo 
boats like these are too small, and that a better 
design altogether for their purposes would have been 
a boat of between 400 and 500 tons somewhat on the 
lines. of an improved *‘ Sphendoni ”’ type. 
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NEW RESERVOIRS IN ITALY AND SARDINIA. 
(By our Italian Correspondent.) 

Tue long vexed problem of giving water to the 
thirsty plains of Sardinia and the South of Italy bids 
fair to be, at last, on the high-road towards solution. 
Two groups of pioneers, stimulated by the unflagging 
faith and technical skill of Comm. Omodeo, that 
apostle of land betterment, and seconded in their 
efforts by the Government, are about to undertake 
the construction of reservoirs and plant on a scale that 
is without precedent in Europe. 

The first scheme—see Figs. 1 and 2—centres in 
the province of Cagliari, in the 8.W. corner of Sar- 
dinia, near the town of Oristano-by-the-Sea. The 
principal river of the island, the Tirso, is to have a 
dam thrown across it, and a huge artificial lake con- 
taining over eleven and a-half thousand million cubic 
feet of water is thus to be created. The second 
enterprise—see Fig. 3—is larger still, and the reser- 
voirs will be three in number. The scene of action 
in this case lies in the foot of the peninsula, on the 
great level watershed of the Sila, a few miles north 
of Cotrone. This port, which at the present is of no 
great importance, marks the supposed site of the 
ancient Croton, rival and destroyer of Sybaris, the 
effeminate capital of Magna Grecia. The objects of 
the first scheme are irrigation and power production ; 
the objects of the second are power production and 
irrigation. Both ventures are destined to leave their 
mark on the economic history of the country. 

The island of Sardinia has hitherto been a spot con- 
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Fig. 1i—SITES OF PROPOSED RESERVOIRS 


demned to oblivion by the genius of human progress. 
Its very conformation and the outward appearance 
of its towns and inhabitants are perhaps more known 
to the casual English tourist than to the vast majority 
of Italians. To these it is associated merely with the 
last refuge of brigandage, with poverty, ignorance, 
and malaria. No one, however, who has once 
visited its shores can deny the virtues of its popula- 
tion, their old-world hospitality, the sacredness of 
their bond, their cult of family ties, their amazing 
stamina, hardiness, and industry. These latter quali- 
ties are essential to the peasant who, at the present 
moment, seeks to extract a livelihood from the niggard 
sun-cracked fields of Oristano. It seems, in fact, to 
anyone who looks on those lowlands, deserted and 
brown for almost half the year, that the twin gods of 
Earth’s riches, sun and water, have leagued together 
to turn their gifts of nourishment into poison. The 
rainfall, though not abundant, is sufficient ; its dis- 
tribution, however, in the alternate forms of drought 
and deluge, makes it an enemy rather than an ally. 
During the six months from April to September, when 
water is most needed, there is an average of ninety- 
six rainless days and a maximum of a hundred and 
twenty-six. This phenomenon combines with a 
mean temperature during that period of 70 deg. 
Fah., and dry north and north-west winds to 
blast all vegetation and reduce, according to the 
estimate of competent persons, the productive capa- 
city of the island by nine-tenths. The late autumn 
and the early spring, on the other hand, witness the 
short rivers foaming down to the sea in sudden angry 
floods, which carry all before them. Nature has 
sketched Sardinia for a paradise, but has left her work 
unfinished. The waters are dried up or run to waste ; 
the very sun shines to waste as well. It is the task 
of man to regulate the former, and the co-operation of 
the latter is secured. 

Conditions of this description are not peculiar to the 
island. On the mainland of Italy, too, and especially 
in the Southern Provinces, the same evils are encoun- 
tered, and have been intensified by man’s improvident 
greed in the denuding of the mountain sides for the 
sake of the wood, and the consequent baring by the 





torrents of the stratum of earth which once covered 
the rocks. The Italian law has therefore laid down 
that land reclamation in the plains by means of drain- 
age should proceed simultaneously with the building 
of reservoirs in the hills and the re-planting of the 
slopes. It will naturally be asked why the system 
of reservoirs has not been adopted long since. The 
answer is probably to be found in the coyness of 
Italian capitalists towards new ventures unless success 
seems almost in their grasp. This is now brought to 
their threshold. By the present laws the Govern- 
ment maximum subsidy of £120 per year for each 
million cubic metres in the reservoirs may be doubled 
if it can be proved—which is bound to be normally 


future, save to prophesy that it will depeng in 
great measure on the result of the present venture 

The Societa anonima Imprese idrauliche dep, 
Sardegna is the pioneer. To its enterprise I hayy 
already alluded when speaking of the Tiny, 
reservoir. The little river of the same name jg One 
which overflows its banks ten or twelve times jn y 
season, and which has a discharge varying from the 
devastating rush of over 400,000 gallons per secong 
in time of flood, to the useless trickle of about 4 gallons 
per second during the summer. A dam 175,54; 
high and 98.4ft. broad will now be thrown acrog 
the narrow neck of the valley, and a lake of about 37 
miles in circumference holding about 11,654,000,099 





the case—that the regulations of the mountain tor- 
rents has saved the State expense in obviating the | 


cubic feet of water will thus be formed, at the eos 
of about £1,000,000 This volume will then be dis. 
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Fig. 2—THE TIRSO 


necessity of works against avalanches, landslips, or 
floods. The danger of the proprietors refusing to 


buy the water for the irrigation of their lands has been | 


eliminated by the enactment that, under such cir- 
cumstances, the land in question should be valued by 
a Commission and taken over at the stipulated price 
by the irrigation company. 
the fact that the immense strides made lately in the 
science of hydro-electricity and the transmission of 
power to long distances, have enlarged the fields of 
gain to the adventurers. 
to rely solely on agricultural betterments for their 
profit, but also on the limitless possibilities offered 
by the sale of water-made electricity. The conces- 
sions are to be for a maximum of sixty years, after 


Add to these guarantees | 


These have no longer | 


RESERVOIR SCHEME 


| charged in a continuous et of 706 cubic feet per second, 
| enough to furnish about 10,000 horse-power for the 
mines and to irrigate by means of three main canals, 
|each about six miles long, more than 50,000 acres 
| of land, at present idle for want of water. It has been 
found necessary to effect the project at the expense 
of the little village in the valley, which will soon be 
| lying under 200ft. of water. The inhabitants have 
| agreed to leave their homes, and new houses will be 
| built for them by the shores of the future lake. 
The second scheme, undertaken by the company 
| for the Serbatoi nella Sila, is, as has been said, of yet 
| greater magnitude. The foot of the Italian penin- 
| sula, before it narrows to the toe, is composed of a 
| vast granite mass,which constitutes a table-land raised 
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“THE ENGINEER” 
Fig. 3—THE SILA R 


which lapse of time the reservoir is to be ceded, 
without compensation, to the State, which has also 
the option of acquiring the rest of the plant. The 
Government is thus accumulating a patrimony for 
future generations, and sowing the seeds of the 
nationalisation of Italy’s wealth-producing streams. 
The brevity of the concession seems certainly at first 
sight a somewhat onerous condition. Capital may 
fight shy of future ventures of this description ; but 
should this not prove the case the problem of Italy’s 
unrestrained waters bids fair to have met with its | 
solution, and engineering science will be called on to 
bring fertility to tracts of sun-dried soil now con- | 
demned to barrenness or to half culture and meagre 
production. It is, however, idle to speculate on the | 


SWAIN SC 


ESERVOIRS SCHEME 


between 4200 and 6200ft. above sea level, and inter- 
sected by the three deep valleys of the Ampollino, 


| Arvo and Neto. Through these valleys, the beds of 
ancient lakes, torrents now pour their waters which, 
alternately useless and damaging, vary in their 


volume from 30 or 40 gallons per second in the drought 
to many hundred thousand gallons during fluod- 
time. The first step will therefore be to regulate the 
flow by restoring the lakes to their old places. rhe 


| plan is clearly seen in the drawing—Fig. 3—for which 


I am indebted to the courtesy of Comm. Omodeo. 


| Three dams will be built of the heights of 13Ift., 


95ft. and 203ft. for the Arvo, Ampollino and Neto 
reservoirs, which will contain respectively 54 thousand 
million cubie feet, 2 thousand million cubic feet, and 
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— 
ion cubic feet of water. Given the catch- | 


. ill 
oly f about 250 square miles, the storage | 


ment ared as 0 
capacity is a signally large one. 

The upper, Or Arvo, reservoir is connected with | 
that of Ampollino by a tunnel through the crest of 
the mountain of more than 17,500ft. in length—see 
Fig. 4 and their combined waters, regulated at 
will, pass through an intake channel in the rock for 
14,4001t.. and issue into the penstock chamber at a 
height of more than 4000ft. above sea level. A total 
perpendicular fall of nearly 2000ft. now brings the 
water to the Ampollino or Upper Power Station, 
which latter receives also the supply of the Neto 
reservoir, drawn through a tunnel nearly 23,000ft. 
Jong, and having a fall of 385ft. Leaving Ampollino 


the unite 


i streams then traverse a channel about | 


“THE ENGINEER” 


and / = stress in spring in pounds per square inch. 
Now, these formule tell us nothing about the space 


| the spring will occupy, although a very little considera- 


tion will show that this space is one of the most 
important factors in limiting its motion. For instance, 


| if F is the safe tensile strength of the material of the 


spring we see from (2) that the greatest torque that 
can be safely applied is 


1 
Ta-Fse’. .. «+ @ 
3 (3) 


and substituting this value in (1) we see that the 
greatest angle through which the spring can be 
safely turned is 

_2F1 


ra ieee ee ee 


Fig. 4—GENERAL PLAN OF SILA RESERVOIRS AND HYDRAULIC 


12,000ft. long—to be constructed partly in open 
trench and partly in tunnel through rock—and arrive, 
after a second fall of 1228ft., at the middle, or 
Neto, power-house. Thence they are passed on, 
through another tunnel of nearly 6500ft., and down 
over a third fall of 329ft. perpendicular height, to 
the lower Neto power station, whence they flow 
out into the river Neto, to be again utilised in the 
irrigation of a large triangle of land between S. 
Severina, Strongoli and Cotrone, measuring about 
15 miles from base to apex. The electric energy 
thus generated, which is computed at about 200,000 
horse-power, will be distributed over the provinces 
of Apulia, Calabria and Basilicata, and it is believed 
that Cotrone will ere long become a centre for the 
sale of electricity to be used for metallurgical and 
other industrial purposes. A large tract of territory 
will also, as has been said, come under the influence of 
scientific irrigation. 

Such is the scheme which is about to be carried out 
at an expense of between 2} million and 3 million 
pounds, exclusive of the cost of the electric plant. 
The magnitude and originality of its conception 
render it worthy of attention from engineers, whilst 
to political economists it represents another step 
towards the goal for which Italy is striving, the 
substitution of electric for steam power. Finally, 
both the ventures of Tirso and of Sila are of the 
highest interest as financial experiments, for, if 
successful, they will serve as incentives, and will go 
far to encourage the immediate and resolute dealing 
with the sunburnt lands in the Southern Provinces 
where the precious water roars down in short-lived 
torrents from the snowless Appennines to waste itself 
in the sea. : 








SPRING DESIGN. 
By J. ST. VINCENT PLETTS. 

SoME time ago I had to design for a special purpose 
a spring like a large clock spring, and I was somewhat 
surprised at the meagreness of the information which 
appears to be available on the subject. Engineering 
pocket-books disagreed amongst themselves, the 
“ Encyclopedia Britannica ’’ was silent, spring manu- 
facturers gave no assistance, and Perry’s ‘‘ Applied 
Mechanics ’’ seemed to be the only reliable source of 
information. All the obtainable information, at 
any rate, so far as it was useful for my purpose, can, 
in fact, be summed up in two short formule :— 


_ ord 


da Ly (1) 

6r 
and =. 9 
f bt (2) 


where @ = angle spring is turned through in radians, 
7 = torque applied to spring in pound-inches, 
1 = length of spring in inches, 
E = Young’s modulus of elasticity in pounds 
per square inch, 
breadth of spring in inches, 
thickness of spring in inches, 


ll 


b 
t 





If, however, we choose apparently suitable values 
for / and ¢t and make a spring accordingly, we shall 
almost certainly find either that it is fully wound up 
long before this angle is reached, or that it can be 
turned through a considerably greater angle than is 
safe. In the first case the spring will be unnecessarily 
strong for the work it will do, and in the second case 
unnecessarily large. 

In order to find the relation between the sizes of 
the arbor and box to which the spring is attached and 
the number of turns it will take, it is necessary to 
know the shape of the spring when it is completely 
unwound. In practice, however, it is sufficiently 
accurate to assume that the coils of the spring are 





Fig. 1 


equally spaced when the torque is zero—Fig. 1. It 


follows that 
2rn (- =" : + r) ef 
1 
n 


or re 

Tv (R — r) 

where n = number of coils in spring when unwound, 
R = radius of box enclosing spring in inches, 

and =r = radius of arbor in inches. 

Similarly, if m is the number of coils in the spring 

when it is close wound on the arbor, 


mt , 
2am (= + r) = J 


JV r l r 
or m = —_ +-—-— - 
wrt t 


Now, the number of turns the spring is capable of 
taking is 


N=m-—-n 


= aft ‘Ps SE oS l (5) 
Se  t- 2) eee” * 


and to find the value of 1 which makes this a maxi- 
mum we must put 


= = Q, 

dl 
*hence py 7™/(R4 ies ld. 
whence 4 eer ? j (6) 





Substituting this value of / in (5) we get 
si ero: =. 3 
4¢(R +1) 

Therefore our spring will be capable of taking the 
greatest number of turns when R is as large as pos- 
sible, r and ¢ are as small as possible, and J has the 
value determined by (6). 

Since the best spring for any particular purpose is 
obviously one which is neither too strong nor too large 
for the work it is required to do, we must make 





@=27N, 
or substituting the values in (4) and (7), 
2Fl _ 7r(R—rP ee ee 
oy 2(R +71) 
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PLANT 


But our value of N obtained from (7) presupposes 
the best value of J given by (6), and we must therefore 
substitute this in (8), whence 

_ F(R4+7r)(R+4+ 37) 





t 





E(R — r) 
Substituting this value of ¢ in (3), (6), and (7), we get 
im ote 
F(R +r? (R + 3rpP 
eos wE (R ey 
4F(R-+1r) 
and N == E (B® ~ r} 


4F(R + rp2(R+ 3r) 

We have now formule for all the dimensions of 
the spring and for the number of turns required 
to wind it up depending only upon the properties of 
its material and the dimensions of the box and arbor, 
and in the case of the breadth (6) upon the maximum 
torque which it is required to stand also. 

With regard to the physical constants, E is generally 
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taken as 32,000,000 for steel, while F varies widely. 
Most of the reference books give the strength of steel 
as 30 or 40 tons per square inch, though the breaking 
load of steel wire may be as high as 150 tons per square 
inch. Some spring manvfacturers, however, take 
a working strength of 100 tons per square inch, while 
one firm, from the figures it quotes, would appear 
from Perry’s formule to take even larger values for F. 
At first sight this seems to allow a very small factor 
of safety, but it may be (a) that the factor is suffi- 
cient with this class of steel, (6) that rolled steel 
strip is considerably stronger, or (c) that the steel is 
much stronger in compression than in tension. 
Having regard to the fact that the compressed layer 
of steel is arched on the one side and protected by 
the stretched outer layers on the other side it is pos- 
sible that (c) is of considerable importance. 

Taking the safe working load at 100 tons per square 
inch and the above value for E, I have drawn from the 


|above formule the curves shown in Fig. 2, which 
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will be found very useful in designing steel springs. 
To take an actual example, suppose we require a 
spring to give ten turns with a maximum torque of 
100 pound-feet. Our curve shows us that for ten 


turns z = .17, and a line through this point cuts the 


other curves at 


t 
R 
l 
R 
from the first we get at once 

b R? = 141, 
and we can choose these two dimensions to suit the 
particular machine. Suppose that the most suitable 
values are :— 


= .015, 


and = 65 


b = 3 inches 
and R = 6.86 inches, 
then we must have 

r = 1.165 inches 

t = .103 inches 
or practically No. 12 8.W.G., and 

i = 446 inches, 
or 37ft. 2in., and all the dimensions of the best spring 
for the purpose are settled. 








THE MOTOR SHIP CHRISTIAN X. 


“The fuel used throughout the trial was Roumanian 
liquid fuel, which the ship had taken on board at Copen- 
hagen. Its effective heat value was 17,800 B.Th.U. 
The total consumption of fuel in the twenty-four hours 
was 9.385 metric tons—8.545 tons for the main engines 
and 0.84 tons for the auxiliary engine. 

“Thus the consumption per indicated horse-power-hour 
was :—For main engines, including the oil used for the 
auxiliary machinery, 0.164 kilos. (0-361 lb.):; for main 
engines, excluding the oil used for the auxiliary machi- 
nery, 0.149 kilos. (0-328 Ib.); for the auxiliary engine, 
0.162 kilos. (0-357 Ib.) 

““As above mentioned, the Christian X. arrived at 
Havana at 1.34 p.m. on August 9th, after traversing 
4627 nautical miles in 17 days 12 hours 14 minutes, so 
that the mean speed was 11.01 knots. While in port the 
machinery was overhauled and found to be in perfect 
order, though the exhaust valves were changed and the 
oil valves were ground in 

‘“* After loading, the ship proceeded to Vera Cruz, for 
which port the greater part of the cargo was intended. 
In August an easterly trade wind blows at about the 
same rate as the vessel’s speed—the whole way between 
Havana and Vera Cruz. This portion of the voyage was 
thus the hottest of the whole trip in the engine-room, 
since the ventilators did not carry any air to speak of down 
to the engineers’ platform. The highest temperature was 
measured on August 15th. The temperature of the air 
on deck in the shade was 32 deg. Cent.—89.6 deg. Fah.- 
and that in the engine-room 42 deg. Cent.—107.6 deg. 
Fah.—considerably less than the temperature in the 
engine-room and the stokehold of a steamer under similar 
conditions. 

“The distance from Havana to Vera Cruz is 810 
nautical miles, and it occupied 2 days 18 hours 55 minutes ; 





We have received from the Burmeister and Wain Oil 
Engine Company, Limited, of 172, Lancefield-street, 
Glasgow, the following report made by Mr. George Erichsen | 
on the performances of the motor ship Christian X. This 
ship was originally ordered by the East Asiatic Company | 
from Messrs. Burmeister and Wain, as a sister ship to the 
Selandia and Jutlandia,* to which she is similar as regards 
dimensions, fittings and machinery. As in the Selandia, 
the length of the ship is 370ft., the breadth 53ft., depth 
30ft., draught 23ft. 6in., and the deadweight capacity | 
7400 tons. The main engines consist of two eight-cylinder 
four-cycle motors, and two four-cylinder four-cyele motors | 
are fitted as auxiliaries. At full power the main engines | 
are designed to develop together 2500 indicated horse- 
power at 140 revolutions per minute, whilst each of the | 
auxiliary motors develops 200 brake horse-power, and runs 
normally at 225 revolutions per minute. All the auxiliary 
and deck machinery, including the winches, windlass and | 
steering gear, are electrically driven. The ship was | 
launched on March 12th, 1912, and was named Fionia 

‘“ The official trials were carried out on June 20th, 1912, | 
after which the ship was loaded in Copenhagen for Bangkok. | 


| sulphur. 


the mean speed was therefore 12.11 knots. The 
Christian X. then proceeded to Tampico, and after dis- 
charging cargo left for the town of Donna Cecilia, which 


| lies a little lower down the stream, to take in 100 tons of 


oil fuel from the Water Pierce Oil Company. The price 


| of this fuel, which was a thin fluid park oil, with a heat 
| value of 17,900 B.Th.U., was 74 Mexican cents per gallon 
| free on board, or 33s. per ton. 


The oil was said to contain 
1.72 per cent. of sulphur. 

*“ This new fuel was tried on the voyage from Donna 
Cecilia to Coatzacoalcos, the last Mexican town for which 
the ship carried cargo, and the engines worked excellently 
with it, although the exhaust gases smelt very strongly of 
On this account, in order to run no risk of 
damaging the machinery owing to the action of the 
sulphur, it was decided to continue the voyage on the 
Roumanian oil which was still left in the bottom tanks, 
until the American oil could be analysed in order to make 
sure that the proportion of sulphur did not exceed | .72 per 


| cent. as stated, which, of course, would be harmless. 


“The vessel left Coatzacoaleos on the afternoon of 
August 31st for New Orleans with her holds empty. The 


the water. On September 23rd and 24th the starbp 
engine was put “ half speed" to enable the ship to steep 
better against the high sea. On those two days the Speed 
was only 6.26 and 8.41 knots respectively. On th, 
26th the weather improved, but the sea continued to be 
very rough, with heavy swell. On the 30th a storm com, 
menced again from the north-east, and the engines haq 
to be stopped for eight minutes to clean out the oil filter, 
which were not then provided with by-passes. Th, 
constant rolling of the vessel set the oil in the tanks jp 
such violent movement that the sludge or sediment haq 
got down into the piping and had stopped up the filte 
entirely. 

“On the following days the wind blew harder and 
harder, and on October 2nd the force reached 11, with a 
very high sea. It smashed in the railing on the promenads 
deck and bent all the awnings’ posts on the port side. The 
starboard engine was afterwards put to half speed go ag 
to enable the ship to hold on her course, and the speed 
dropped to 5.9 knots. 

“On October 4th the Lizard was passed, and good 
weather was experienced through the English Channel ang 
over the North Sea, so that the vessel got into the Elbe 
on the forenoon of October 6th, and made fast in Hamburg 
harbour in the evening. The home voyage across the 
Atlantic took altogether 15 days 18 hours 23 minutes, and 
the distance traversed was 3625 nautical miles. The 
mean speed on that part of the route was 9.58 knots, a 
good result if bad weather and the head wind the whole 
way is taken into account. 

“On arrival home all the parts of the engines were 
inspected and everything was found in order. Of the 
escape valves, which had been working since the departure 
from New Orleans, only two were attacked to such an 
extent that it was necessary to turn the valve seats. [py 
the accompanying table a comparison is given between 
the different parts of the voyage. Notwithstanding the 
bad weather on the home run, the mean speed over the 
whole trip, outward and homeward, was 10.89 knots. 

“On the second voyage of the Christian X., which was 
made to New York and Philadelphia, things went just as 
well as on the first, and notwithstanding very severe 
weather in the Atlantic on the outward trip, the average 
speed was 10.56 knots, whilst on the home run the rate 
was 11.41 knots. 

‘** In conclusion, with reference to the reports that have 
come to hand regarding the vessel's third voyage, it should 
be remembered that from the moment of her departure, 
which took place on January 6th last, a westerly hurricane 
and wild sea had to be fought against up to January L5th, 
and according to the engineer's log books, the Aspinall 
governors were working uninterruptedly. One of the 
lifeboats, the after wheel-house and various other fittings 
on deck were washed overboard, and it became necessary 
to slow down the engines in order to prevent everything 
standing on deck being swept away by the heavy seas that 





constantly washed over the vessel. In New York a new 


She was then taken over by the Hamburg-Amerika Line | distance is 698 nautical miles, and it was traversed in | sort of oil fuel was taken on board which caused too early 


Distance 


Times of arrival and departure. 
—_ ——— covered. 


Duration of = 
voyage. 





Departed from Arrived at 


Per hour 
(knots), 
| Port engine, 





, Days hr. min. 
_ Hamburg 
29-6-12 
Hamburg Havana 
22-7 -12 9-8-12 


Havana Vera Cruz 
14-*-12 17-8-12 
Vera Cruz Tampico 
25-8-12 26-8-12 
Tampico Coatzacoalcos 3 3 311 
29-8-12 30-8-12 
New Orleans = 7 698 
3-9-12 
New York 
19-9-12 
Hamburg 
6-10-12 


Coatzacoalcos 
31-8-12 
New Orleans 1,618 

3-9-1. 
New York 
20-9-12 


3,625 | 9.58 32.0 


Total | Average 


11,894 | 10.89 136.3 


and re-named Christian X 
for Havana, she commenced her first voyage, dropping | 
the pilot at 8 a.m. on July 23rd, after passing the Elbe I. | 
lightship. 


Revs. per 
minute. 


| 
Average 


Slip in 
per cent. 


hip 





engine, 


From lightship 
by 


to lightship. 
Load and no 


= 
= 
ra 
: 
a 
pe) 
nN 


From light- 


18 


131. 15.9 5. 2415 


|- Total | 


Average Average 
| 20.82 


135.$ 6.54 2440 443.65 


12.10 knots. 
“In New Orleans the ship took on board a full cargo of | 


Oil consumption in tons. 


. per 


I.H.P. per hour. 


Time Remarks. 


in harbour. 


Per 24 hours, 


Days hr. min. | 
23 21 30 | Trial trip on the Elbe 
Fairly good weather, ?4th-29th 
July ; western winds 4-5; rough 
sea ; ship pitching 
| Eastern winds 3-4; choppy sea 


0.169 


| Fine weather ; smooth sea 

9.50 9 17 Mexican oil tried; South-East 
wind 3; choppy sea 

9.80 § 3 47 North-East 4 and East 4; rough 


seat 

9.90 27 East-North-East 3 and South 3; 
choppy sea 

| Very stormy weather with North- 

Easterly wind; ship working 
hard at sea 


9.713 | 0.168 


Average 
9.75 | 0.169 


., and after loading in Hamburg | 2 days 9 hours 40 minutes, which gives a mean speed of | ignition with the engines going slow and the Aspinall 


governors at work, so that the valves hung open and some 
of them were spoiled. As there were only a few spare 


The engines were then ordered full speed | timber and maize, and on the morning of the 15th, the | fuel valves, and as the captain did not think that he could 


ahead, and from that moment until the vessel ran into | sea being calm, the manceuvring tests stipulated by the | hold the ship against the strong sea with a single engine 


Havana harbour a little after noon on August 9th, they | 
ran at full power without any stoppage whatsoever. 


Hamburg-Amerika Line were carried out. Those tests | 
were to be made with the ship fully loaded, and were | 


in case of need, he preferred to turn and put into Queens- 
town, Ireland, rather than expose the vessel to further 


‘** Throughout this part of the voyage the weather was | carried out in accordance with a list of questions, damage. 


very good, except for a couple of days when north of the | 
Azores, where a fresh westerly wind raised a very rough | 
sea, so that the propellers now and then came partly out | 
of the water, causing the governors to come into action. 

“* A speed and consumption trial was held in the Atlantic 
from July 26th to 27th, in the course of which both main | 
and auxiliary engines were indicated every four hours. | 
The results were as follows :— | 

Mean draught of the vessel—16ft. llin. 

Wind—North-westerly 2. Sea—Rather rough with slight swell. 

Duratidn of trial—24 hours. | 

Distance traversed—275 nautical miles by observation. From 48° 28° | 
N., 12°19 W. To 46° 36 N., 18° 31 W. | 

Pitch of propellers—Port and starboard 8ft. 9in. 

Revolutions per minute—Port, 137.4; starboard, 135.4. 

Distance by propellers—Port, 284.9; starboard, 280.7, nautical miles. | 

Slip in percentage of speed according to observation—Port, 3.5 per | 

cent.; starboard, 2 per cent.; mean, 2.75 per cent. 
Distance traversed according to log—296 nautical miles. 
Slip in percentage of speed according to log—Port, 3.9 per cent.; | 
starboard, 5.5 per cent.; mean, 4.7 per cent. 

Speed according to observation—1) .5 knots. 

Speed according to log—12.4 kn: ts. 

The indicators showed—Port, 1243 LH.P.; starboard, 1140 I.H.P.: 
total, 2383 I.H.P. 

The auxiliary enginet indicated—216 I.H.P. 

Mechanical efficiency—74.5 per cent. (calculated from the brake tests 

ashore). 

Effective horse-power—160.5. 

Used for dynamo { 58 effective H.P. 

Used for low-pressure compress<r | 102.5 H P. 


* See THE ENGINEER, Feb. 23rd, March 8th, 15th, 22nd, and 29th, 
May 17th and 24th, and June 7th and 14th, 1912. 

+ Norz.—Only one of the two auxiliary engines was running during the 
trial. 





and the results were as follows :— 
Mean draught .. 
Weather .. .. 
Sea os 


| 
-- «- 10%. Gin. | 
Good, strength of wind, 3-4 | 
oe ae -. «» Rather rough | 
Speeds. | 
Both engines ‘ full speed ahead ’ | 
Both engines ‘ half speed ahead’ . revs. 9 knots | 
Both engines ‘ slow ahead’ os. os ss, a0 SO ROva. 3.8 Enotes 
One engine ‘full * ahead,’ the other | 
‘half speed ahead’ Ks. 6s, os ss se SOBER 
One engine ‘full speed ahead,’ the other 
"ON 5s 8s: ae o> ies ons» SOB imols 
One engine ‘full speed ahead,’ the other 
‘stop’ ee hen te ae Bee 


140 revs. 11.5 knots 


7.4 knots 


“* After the manceuvring tests were completed, the trip 
was continued through the Straits of Florida to New York, 
which was reached on September 19th, after traversing 
1613 nautical miles in 5 days 4 hours 46 minutes, at a 
mean speed of 12.92 knots. The ship made fast at the 


‘*On arrival in port the ignition was retarded by 4 
simple operation, and the ship then went out on a trial 
trip which showed that all was in order. Spare valves 
were put on board and the vessel then continued her 
voyage towards Boston, where she arrived, according to 4 
later report, on February 15th last. without trouble, but 
again after experiencing very severe weather, in the course 
of which one hurricane followed another, as was the case 
in the Atlantie during the whole of last winter. The 
voyage from Queenstown to New York can generally be 
made in eleven to twelve days, but owing to the severe 
weather eighteen days were occupied. One of these was 
spent in an attempt to tow into the Azores the English 
steamer Crown Point, which had lost her rudder in the 
storm. Both the tow lines snapped, however, and the 
attempts had therefore to be given up. From Boston 
the Christian X. went to Baltimore and New York, where 


| Hamburg-Amerika Company’s quay in Hoboken at mid- 
| day, and in the course of the afternoon the bottom tanks 
| were filled with oil fuel by the Standard Oil Company, 
| It took about 3} hours to pump in 674 tons of oil. Next 
| day the ship left New York again on the return to Hamburg. 
| The new oil fuel was used during the rest of the voyage. 

| “The day after starting on the return voyage a storm 
| commenced, and the next day the force of the north- 
| easterly wind rose to 9, so that there was a very strong 
| head wind, the sea was very rough ard the ship pitched and 
| plunged heavily. The Aspinall governors worked without 
| interruption as the propellers were thrown right out of 


she took in cargo for a voyage from New York to Brazil.” 
(Signed) GrorGE ERICHSEN. 








Tue Berlin Street Railway has recently installed its 
first fully vestibuled motor car. This car differs from 
the previous standards in providing a separate entrance 
and exit. The car has twenty-six seats, and according t0 
the police provisions the permissible standing room 18 
eight or ten persons on each platform and two inside the 
car. 
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OVERSEA TRADE EXPANSION. 


Britis engineers may be congratulated upon the very 
satisfactory character of the Board of Trade returns for 
the first half of the current year, which show that, compared 
with either of the two preceding years, the demand was 
considerably augmented. The figures, indeed, in some 
respects create new records, and the orders to which they 
refer were the more welcome coming as they did at a time 
when the home trade was below the average owing to 
various difficulties. Generally speaking, it may be said 
that the manner in which the foreign demand has been 
maintained for about two years past is most gratifying. 
If the oversea buying is kept up during the half year which 
has now been entered upon at the same rate as during the 
ast six months, then 1913 will make another record for 
British trade. Compared with a year ago the six months 
imports have increased by £24,860,000 or just over 7 per 
cent., whilst exports of home produce and manufactures 
show an expansion of £31,742,000, or 14 per cent. The 
value of the imports was £378,760,213, and of the exports 
¢257,055,808. With regard to the single month of June 
the rate of advance is still more striking. The value of 
the June imports was £58,322,611, which is better than for 
the same period of last year by £7,654,965, or over 15 per 
cent., whilst the June exports totalled £42,836,568, which 
was an increase Of £7,864,237, or close on 22} per cent. 
The six months’ increases are so large that there is plenty 
of margin left to indicate trade expansion, even after 
making allowance for the fact that the first half of 1912 
was disturbed by numerous industrial disputes, including 
the national coal strike and the strikes of dock labourers. 
[It seems to be happily the fact that disturbances at home 
do not to any great extent, as a rule, curtail the demand 
from other parts of the world. The fact of the matter is 
that British engineering goods and other productions have 
obtained such a reputation, and such a hold upon the 
sympathies and preference of foreign and colonial buyers 
that even the admitted growth in the competition of some 
of the leading modern manufacturing nations is not sufti- 
cient to dislodge British engineers ; indeed, the orders for 
their manufactures are, it will be seen, steadily and 
irresistibly increasing. 

It will be particularly pleasing to the engineering 
trades to find that the total value of the exports of machin- 
ery and prime movers combined for the six months is 
17 per cent. better than for the corresponding period of last 
year, the advance having been from £15,689,186 to 
$18,424,543, or an augmentation of £2,735,357. The new 
half year’s total is an excellent one, and members of the 
engineering trade may well be congratulated upon it. 
The total of prime movers, except electrical, improved by 
as much as 30 per cent.—from £3,876,966 to £5,040,815. 
Electrical machinery of all kinds advanced in the value of 
the six months exports compared with a year ago by 25 per 
cent., namely from £928,244 to £1,160,909. As regards 
the total value of machinery other than prime movers and 
electrical this increased from £10,883,976 to £12,222,819, 
an augmentation of £1,338,843, or 12 per cent. 

The railway locomotive trade has done well during the 
half year, the value having advanced from £1,045,861 to 
£1,252,899, or 19 percent. The chief feature of this trade 
is a great increase in the business done with India, which 
has risen from £182,750 to £355,227. There has also been 
a much larger export than last year to the Argentine 
Republic, the value in this case having grown from £209,261 
to £298,884. Other countries in South America have also 
ordered more freely, last year’s total of £92,201 having 
become £140,980. There has been an increase in the sale 
of road locomotives, including steam rollers, from £198,613 
to £303,868. The total value of the trade in agricultural 
prime movers has fallen off somewhat, namely, from 
£690,316 to £672,930, a decline in the South American and 
Australian business having more than counteracted the 
increases which have occurred in the European, Indian 
and South African trade. Winding engines are down for 
the six months ; and pumping engines up. With regard 
to the considerable section of “‘ unenumerated prime 
movers,’ there has been a large improvement to the extent 
of 54 per cent., the total value having risen from £1,581,143 
to £2,434,834. With reference to the European trade we 
note slight declines with Germany, and some of the lesser 
markets, which have, however, been more than compen- 
sated for by heavy increases with Spain and Russia. 
Augmented exports have also gone to South America, 
India and British South Africa, whilst Australia, Ceylon, 

the Straits Settlements and other countries have all 
purchased much more freely than during the first six 
months of 1912. Agricultural machinery shows an 
increase from £821,534 to £865,498, or about 5 per cent., 
reductions in the South African and South American trade 
having been more than counterbalanced by improvements 
in the business with Europe, India and Australia. The 
exports of boilers are less than a year ago, but it is good 
news for machine tool makers that a 22 per cent. increase 
has brought up the value of the machine tool exports for 
the half year from £417,293 to £501,532. British makers 
of mining machinery will be pleased to héar of a 20 per 
cent. improvement in their shipping trade, only Australia 
among the specified markets showing a decline, and even 
this was largely compensated by a very considerable 
increase in the trade with New Zealand. All the other 
markets, including South Africa, Europe, India, South 
America and even the United States, together with the 
minor markets grouped as “ other countries,” have made 
considerable progress. Scottish and other markers of 
sewing machinery have done about the same trade as last 
year with Europe, and have made headway with South 
America and Australia, but some of the smaller markets 
have not been buying as well as then. Taking complete 
machines and parts together, however, there has been an 
increase in the value of the shipments from £1,151,611 to 
£1,201,258. As regards textile machinery it is pleasant to 
record that the value has risen from £3,346,446 to £4,029, 168, 
which means progress to the extent of £882,722, or 26 
per cent. It has been an exceptionally good period with 
India, the exports to which market have amounted to over 
one million sterling, or nearly double the total for the 
the corresponding period of last year, whilst there have 
been good increases also with Japan, which has nearly 
doubled its demand, and also with China, the Netherlands, 
Australia, and some other markets. Manufacturers of 
typewriters are doing rather a small but increasing foreign 





trade, which has amounted during the past six months to 
£18,535. With reference to “‘ unenumerated machinery ” 
headway has been made, value having increased from 
£3,766,886 to £4,230,388, which is better than afyear ago 
by £463,502, or 12 per cent. These shipments to Europe, 
India, the Straits Settlements, Ceylon, Australia, South 
America and the United States all increased considerably. 

Of iron and steel and manufactures thereof, the six 
months’ shipments were of the Value of £27,932,692, 
equivalent to an increase of £6,382,041, or 29 per cent. 
Other metals and manufactures thereof came to £6,898,155, 
an improvement of £1,355,117, or 24 per cent. The im- 
mense growth in the shipbuilding industry is illustrated by 
the progress made in the exports of ‘‘ new ships”? from 
£2,696,590 to £4,323,731, this being an augmentation of 
£1,627,141, or 60 per cent. A good half year has been 
experienced by makers of ‘“ railway carriages and trucks 
(not of iron), motor cars, cycles, carts, &c.,” the shipments 
of this group having risen from £4,731,088 to £5,546,584, 
which means progress to the extent of £815,496, or 17 per 
cent. 

It is eloquent of the increasing amount of material which 
is being used up in British industries that the inward 
trade in metallurgical requisites has also been expanding. 
Thus, under the head of ‘raw materials and articles 
mainly manufactured,” the group termed “ iron ore, scrap 
iron and steel,” has increased as regards the value of the 
imports from £2,666,497 to £4,049,286, this being more 
than last year by £1,382,789, or over 50 per cent. Under 
the head “ articles wholly or mainly manufactured,” iron 
and steel and manufactures thereof have increased as 
regards the imports for the six months compared with a 
year ago from £5,713,864 to £7,662,575 or by £1,948,711. 
The half year’s imports of this last description have in- 
cluded steel blooms, billets and slabs to the value of 
£1,395,536, and sheet bars and tin-plate bars to the value 
of £557,632. These figures, as to semi-finished steel, are 
increases on last year, and the material has mostly come 
from Germany. 

It is a noteworthy fact that in spite of the stoppage of 
the works during the last few weeks of the half year, the 
six months’ outward shipments of wrought iron tubes rose 
from £1,357,551 in 1912 to £1,567,729 in 1913, whilst cast 
pipes improved from £529,398 to £868,850. The bolt 
and nut trade has also been busy, the six months’ exports 
having risen in value from £245,391 to £263,448. The 
wheel and axle exports rose in value from £307,014 to 
£405,322, and those of tires and axles from £233,706 to 
£307,871. The exports of anchors, chains, &c., reflect the 
prosperity which is characterising the shipbuilding industry 
just now of other countries as well as of our own, the value 
having risen from £280,397 to £363,493. Increased 
railway construction and maintenance abroad has brought 
additional work to British makers of railway material, as 
the following progressive items will show :—Rails (new) 
from £1,144,664 to £1,730,905 ; chairs and sleepers, from 
£290,862 to £397,667; railroad iron and steel unenumerated 
from £260,044 to £441,561. Other notable increases in 
exports are pig iron, from £2,141,542 to £2,526,184 ; 
galvanised sheets from £3,663,469 to £5,171,579 ; tinned 
plates and sheets from £3,022,128 to £3,776,814 ; and steel 
bars and shapes from £1,441,584 to £1,922,593. Alto- 
gether the returns afford ample evidence that as regards 
the foreign trade the activity which has characterised 
numerous British manufacturing industries for some two 
years past has not yet come to a close. 















THE WORLD'S METAL STATISTICS. 


As in former years, so on the present occasion it may be 
of interest to draw attention to the well-known statistics 
issued by the Metall Gesellschaft of Frankfort-on-the- 
Main regarding the production, consumption, and stocks 
of copper, tin, lead, zinc, and other metals. The 
return, which is now made for the nineteenth year, states 
that the consumption of metals last year underwent such 
a large augmentation in general that it was temporarily 
impossible for the production to keep step with the demand, 
notwithstanding the considerable expansion in the out- 

ut. 

e The return shows that the production of copper through- 
out the world exceeded 1,000,000 tons for the first time in 
history, the quantity having been 1,019,800 tons, as com- 
pared with 893,400 tons in 1911. The figures represent 
an increase of 14 per cent., whereas those for 1911 only 
experienced an advance of .6 per cent. over the preceding 
year. As to the distribution of the tonnage among the 
different countries, it is mentioned that a considerable 
extension of the production took place in America, the 
North and Svuth of which yielded 707,900 tons for the 
market, or 69.4 per cent. of the world’s output. This 
quantity was 93,000 tons in excess of 1911. The chief 
share of the increase devolved upon the United States, 
where the copper works produced 592,400 tons, as con- 
trasted with 518,700 tons in the preceding year, the mines 
output alone being 563,800 tons, or 14 per cent. more than 
in 1911, so that these mines provided 55 per cent. of the 
world’s production. The augmentation applied to a large 
extent to the new mines in Arizona and New Mexico, but 
the output in Utah and Nevada was largely hampered by 
labour troubles. The imports of raw copper and the 
native production combined totalled 730,900 tons, as 
against 639,300 tons in 1911, which were delivered to the 
refineries for treatment. But according to the United 
States official statistics the output of refined: copper 
amounted to 717,600 tons, as compared with 649,500 tons 
in 1911, the former being equal to 70 per cent. of the 
world’s production ; 584,400 tons of the quantity were 
electrolytic copper. It is expected that the unrest in 
Mexico will prejudicially affect the development of the 
output of copper in the present year, but the forthcoming 
opening of the Panama Canal will be conducive to the 
advancement of the working of the deposits of ore in South 
America, in which an increasing interest continues to be 
shown. 

The production of raw copper in Europe is returned at 
197,000 tons for 1912, as contrasted with 181,500 tons in 
1911. Russia is credited with 33,000 tons of this total, 
as against 26,600 tons in the previous year, and a further 
advance is considered probable ; the exports from Spain 
were 23,300 tons, as compared with 18,300 tons, the 
increase mainly concerning the Rio Tinto mines; Ger- 





many produced 39,800. tons, as against 37,500 tons ; 
Great Britain 63,200 tons, as contrasted with 67,700 tons 
in 1911. This represents a further decrease for Great 
Britain, which occupied the second place among the raw 
copper-producing countries until last year, when the 
position was secured by Japan. The output of the latter 
country rose from 55,000 tons in 1911 to 67,000 tons last 
year, and that of Australia from 40,000 tons to 44,900 tons 
in the two years respectively, but the hopes entertained 
with regard to the development of the copper deposits in the 
Katanga district of the Congo have hitherto not been 
realised. Concerning the world’s consumption of copper, 
the return gives the total at 1,040,000 tons, as contrasted 
with 953,700 tons in 1911, and as the former was much 
greater than the output, the world’s~stocks had to be 
drawn upon to the extent of about 21,000 tons. 

The world’s production of lead, which next receives the 
attention of the return, and which remained almost 
stationary in 1911 in relation to the previous year, increased 
from 1,132,900 tons in 1911 to 1,189,100 tons last year. 
Of the European countries Spain was responsible for 
exports of 186,700 tons in 1912, as compared with 175,100 
tons ; Germany produced 165,000 tons, as against 161,300 
tons; Belgium, 57,100 tons and 44,300 tons ; France, 
33,000 tons and 23,600 tons; and Great Britain, 29,000 
tons and 26,000 tons in the two years respectively. The 
leading position was sustained by the United States with 
388,700 tons, as contrasted with 377,900 tons, Mexico 
apparently ranking second with 120,000 tons, as against 
124,000 tons in 1911. On the other hand, the world’s 
consumption of lead reached 1,198,000 tons in 1912, as 
contrasted with 1,157,700 tons in 1911, and the inadequate 
supplies, in face of the urgent demand, caused a large 
decrease in stocks and forced prices to such a high level as 
has not been recorded since 1873. 

The increase in the production of tin from 118,700 tons 
in 1911 to 123,100 tons in 1912 almost entirely devolved 
upon the Straits Settlements, which raised 61,528 tons in 
1912, as compared with 57,944 tons in the previous year, 
whilst Bolivia occupied the second position with ore 
equivalent to 23,000 tons of tin, as contrasted with 22,200 
tons in 1911. On the other hand, the world’s consumption 
advanced from 120,600 tons in 1911 to 128,100 tons in 
1912, only 2400 tons of the increase applying to Europe. 
Germany participated to the extent of 21,700 tons, as 
against 19,300 tons in 1911; Great Britain consumed 
21,500 tons, as compared with 21,900 tons ; whilst the 
United States had a share of 51,700 tons, as contrasted 
with 48,000 tons in 1911. The augmentation in the latter 
case is attributed to the large expansion in the American 
export surplus of tin-plates—83,200 tons, as against 
62,400 tons in 1911—to the detriment of the British export 
trade. In the case of zinc the production is returned at 
977,900 tons in 1912, as compared with 902,100 tons, 
whilst the consumption amounted to 987,500 tons, as 
against 903,206 tons in 1911. The following tables show 
the production, consumption, stocks, and average prices 
in the past three years and the respective consumption of 
the four leading countries :— 


Propuction, CONSUMPTION, PRICES, AND STOCKS. 


Copper. 
1910. 1911. 1912. 

Production in tons 887,900 893,400 1,019,800 
Consumption in tons 913,700 953,700 1,040,200 
Average price «s ee oe £5738. 2d. £5618.9d. £73 1s. 2d. 
Stocks in tons on January Ist 148,500 102,100 83,400 

Tin. 
Production in tons 115,700 118,700 121,300 
Consumption in tons F 119,600 120,600 128,100 
Average price.. .. .. .. £155 68. 2d. £192 7s. 9d. £209 8s. Sd. 
Stocks in tons on January Ist 20,300 19,580 14,150 

Lead. \ 
Production in tons 1,128,500 1,132,900 1,189,100 

1,116,400 1,157,700 1,198,900 


Consumption in tons 


Average price. . "! £12 198. Od. £13 19s. 24d. £17 15s. 103d, 


Zine. 
Production in tons 816,600 902,100 977,900 
Consumption in tons . 827,000 903,200 987,500 
Average price.. £23 0s. 0d. £25 3s.2d. £26 3s. 4d. 


CONSUMPTION OF THE Four PRINCIPAL COUNTRIES. 


Lead. 
1910. 1911. 1912. 
Tons. Tons. Tons. 
Germany AOE .. 210,400 229,800 220.500 
United Kingdom . 208,400 198,300 196,100 
i. a ae or 89,800 99,600 106,500 
United States . 378,900 365,200 397,800 
Copper. 
Germany .. .. 209,400 222,100 232,700 
United Kingdom. . 146,000 159,200 144,700 
pa ae ee eee 95,700 99,800 
United States .. .. .. .. 339,900 321,900 371,800 
Zine. 
Germany Nee 134,500 219,300 225,800 
United Kingdom. . 177,800 175,700 185,200 
a .. 56,300 82,000 82,000 
United States . 244,500 251,600 312,400 
Tin. 
Germany Moe i'd 18,200 19,300 21,700 
United Kingdom. . 19,400 21,900 21,500 
a 7,330 7,400 .. _7,500 
United States ae 49,900 48,000 .. 51,700 


The output of nickel throughout the world in 1912 
amounted to 28,500 tons, as contrasted with 24,500 tons 
in the previous year, the United States and Canada having 
been jointly responsible for 15,000 tons and 12,000 tons 
in the two years respectively, and the average price re- 
mained at 3s. 3d. per kilogramme as in each of the three 
preceding years. A further development took place in 
aluminium, the output of which reached 61,100 tons, as 
compared with 45,000 tons in 1911.’ The first position is 
occupied by the United States and Canada, which produced 
18,000 tons, as in 1911 ; France turned out 13,000 tons, as 
against 16,000 tons ; and Germany, Austria, and Switzer- 
land are credited with 12,000 tons, as contrasted with 
8000 tons in 1911. It is calculated that the world’s con- 
sumption amounted to 61,100 tons, as compared with 
46,800 tons in 1911, and 28,000 tons and 20,900 tons in the 
two years respectively apply to the United States. The 
average price was ls. 6d. per kilogramme, this contrasting 
with Is. 2d. in 1911 and Is. 5$d. in 1910. In conclusion, 
the statistics record the production of quicksilver at 4300 
tons, or 200 tons in excess of the previous year, but the 
figures for silver are not available for 1912, 
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THE LONDON COUNTY COUNCIL'S NEW 
SEWAGE PUMPING STATION. 

In 1899 the London County Council decided to 
construct a number of new sewers. The steady 
increase in the population of London and the con- 
tinual applications from outlying districts for per- 
mission to discharge sewage into the main sewers 
made it perfectly evident that the scheme designed 
by Sir Joseph Bazalgette some forty years ago was 


“Tue Encineer’ 


fast becoming inadequate and that considerable 

extensions would have tobe made. The work, which 

has now been practically completed, was commenced 

under the direction of Sir Maurice Fitzmaurice, 

C.M.G., M. Inst. C.E., the late chief engineer to 

the Council, and completed under the present 

chief engineer, Mr. G. W. Humphreys. It comprises 

on the north side of the Thames two additional outfall 

sewers each 9ft. by 9ft.—a new middle level sewer | 
extending from Willesden to Old Ford (a distance of | 
about nine miles), and a sewer known as the “‘ Northern | 
Low Level No. 2,” which extends from Hammersmith 

to the Abbey Mills station at Stratford (a distance of | 
nearly thirteen miles). Partly because of the addi- 

tional quantities of sewage and storm water which | 
the last-mentioned sewer delivers to the Abbey Mills 

pumping station, and partly because the plant was 

previously severely loaded in times of storm, it became | 
necessary to erect on the ground adjacent to the old 

engine-houses a new building, and to equip it with 

powerful pumping machinery. One of the illustra- 

tions on page 68 shows the interior of this new 

engine-room, and the other one of the pumping sets. 

Fig. 1 is a plan showing the arrangement of the plant, 

and Fig. 2 gives a view of the pumps. The water 

lifted by this new plant, which is worked mainly in 

times of storm, can be discharged either into the 

high-level outfall sewers or into the branches of the 

river Lea. 

The new plant resembles that at the Council’s 
other storm pumping stations at Falcon Brook, Batter- 
sea, and at Shad Thames, near Tower Bridge, all | 
of which are as a rule only worked during rain storms. 
It is certain that the provision of these emergency 
stations involves considerable expense, but, as a 
matter of fact, the money is well invested. On | 
July 23rd, 1903, for example, no less than 2-97in. 
and 3-59in. of rain were recorded in the course of 
twenty-four hours at Deptford and Abbey Mills 
pumping stations respectively, and in spite of the 
extensive storm relief works then in existence, many 
houses were flooded and over one thousand com- 
plaints were received from Borough Councils and 
private individuals during the summer of that 
year. In stations of this kind it is important | 
that the plant should be capable of being put into 
service in a short space of time, say, fifteen or twenty 
minutes at the most, otherwise it is not much use. 
At the old storm pumping station at the Isle of Dogs 
the motive power is steam, which means that the 
boilers must always be kept under banked fires. This, | 
of course, involves great expense. But in the case 
of the more modern stations, gas engines are used, | 
and since they are worked with town’s gas all stand- 
by losses are eliminated. Gas producers cannot pos- 


sibly show an advantage under these conditions, | sence of oil vapour it is unnecessary to employ | 


because like steam boilers they must be kept under | 
banked fires, and the cost of fuel used in this way | 
would in the course of a year mount up to a con- | 
siderable item. 
gas. 

The new engine-room at Abbey Mills, built by Perry | 
and Co. (Bow), Limited, is 180ft. long by 42ft. wide. It | 


contains seven centrifugal pumps connected to suction 
| and delivery pipes 38in. in diameter. The maximum 
capacity of each pump is 25,000 gallons per minute, 
lifted 40ft. As the plan, Fig. 1, and the illustrations 
on page 68 show, each pump is directly connected 
|to a four-cylinder gas engine. The engines are 
| designed for an output of 475 brake horse-power, 
| and for a speed of 165 revolutions per minute. The 
| diameter of the cylinders is 2lin., and their stroke 24in. 
A sectional drawing of one of the engines is given in 
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ig. 1—PLAN OF ABBEY MILLS 


NEW SEWAGE 


Fig. 3. There are several special features possessed by 
these engines which are worthy of notice. The lower 
ends of the cylinders are shut off from the crank 
cases by light covers through which the piston- 
rods pass. Crossheads and guides are therefore used, 
and the design corresponds in many respects to 
that of a steam engine. The makers, the Premier 
Gas Engine Company, Limited, of Sandiacre, near 
Nottingham, direct particular attention to the fact 
that no oil from the crank case can splash into the 
cylinders, and that, in consequence, no burnt oil 





ns 
and at the same time it is very accessible, Forced 
lubrication is used,so that altogether the smal] end 
bearings work under very favourable conditions 
This form of construction facilitates the removal] of 
the piston. It is only necessary to drive out the 
cotter and to remove the piston at the top of ths 
cylinder. The makers consider it a great ad vantage 
to be able to remove the pistons without intorfering 
with the bearings. There are three large doors op 
each side of the crank case, which are hung on roller 





—— 
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PUMPING STATION 


on the lower flange of the bracket carrying the engine 
platform. Inspection doors are also fitted on the 
front of the large doors. 

The oil pumps are placed inside the oil tank at one 
end of the engine where they can be reached with 
the greatest of ease. A spring-loaded safety valve 
governs the oil pressure, all excess oil returning to 
the tank. 

The cam shaft is outside the crank case, and 
near to the valves it actuates. Consequently, the 
valve rods are subjected to very little expansion 











Fig. 2—CENTRIFUGAL PUMPS 


or vapour exists in the crank case, the latter | 
Owing to the ab- | 


always remaining quite cool. 


a fan for drawing air through the crank case, and 
there is obviously little risk of crank case explosions. 
Other advantages derived from this form of 


It is therefore cheaper to use town’s | construction are that the small end bearing of the | 
| connecting-rod works under better conditions than | 


usual, because it is not in direct connection with the 
hot piston. It can be made much larger than usual, 


AT ABBEY MILLS STATION 


and contraction, and the variations in the clear- 
|ances are negligible. Moreover, the reciprocating 
| masses in the valve gears are reduced, and it 1s 
| unnecessary to use very strong springs to prevent 
| hammering. This design also gives more rooin IP 
| the crank case, and enables all the parts to be easily 
inspected and adjusted. ; 
| The cam shaft bearings are lubricated with oil 
| rings. A drip tray is provided below the shait to 
| catch stray oil from the pins and valve spindles. The 
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oo 
aust valves are water cooled. Their spindles 


= oiled by force pumps, as are also the cylinders. 
The exhaust pipe is water jacketed. A chain-driven 
centrifugal pump is employed for circulating the 
water t hrough the cylinder jackets and exhaust valves, 
the inlet and outlet pipes being connected to a large 
tank. Governing is effected by throttling the supply 
of air and gas. Compressed air is used for starting 
the engines. There are two steam-driven compressors 
built by the General Engine and Boiler Company, of 


New Cross, London, Each is capable of delivering | 
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in the drawing, Fig. 4, the whirl chamber is composed 
of two castings which are bolted together. The 
impellers are of cast iron, and have six shrouded 
blades of the form shown in the drawing. Another 
type of impeller—as shown in Fig. 5—having addi- 
tional short intermediate blades, is to be tried in 
order to ascertain whether it shows any advantage 
over the usual type of impeller fitted to these pumps. 
A 38in. sluice valve, operated by hydraulic power, 
is fixed in a vertical position on the delivery side of 
each pump, as shown in the plan. These valves, as 
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with its accessories, such as the mercurial U tube, 
indicator, and so forth, was supplied by Messrs. 
George Kent, of High Holborn. A 15-ton hand- 
operated travelling crane, built by Messrs. T. Smith 
and Sons, of Rodley, traverses the length of the 
building. 

Under ordinary conditions the plant pumps the storm 
water from the low-level sewers which enter the station 
to the high-level outfall sewers close to the station, 
the difference in level being about 40ft. But during 
exceptionally heavy storms, when the high-level 
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Fig. 3-475 HORSE-POWER FOUR-CYLINDER GAS ENGINE FOR ABBEY MILLS PUMPING STATION 


83 cubic feet of air at a pressure of 200 Ib. per square 
inch in a period of fifteen minutes, when running at 
a speed of 250 revolutions per minute. These com- 
pressors, which are of the vertical type, have two 
double-acting steam cylinders and two double-acting 
air cylinders. The air is compressed in two stages 
and is cooled between the stages, and also after the 
final compression. It is passed through multi- 
tubular coolers placed behind the machine. The 





air cylinders are water jacketed and the water is 
circulated through the cooler tubes and around the 
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Fig. 4—ELEVATION AND SECTION 


jackets by a small pump driven from the end of the 
crankshaft. A fly-wheel governor controls the 
speed. The compressors have been designed so that 
the air valves can easily be inspected. The air is 
stored in four reservoirs, each 3ft. 3in. in diameter 
and 10ft. high. 

The seven 38in. centrifugal pumps were built by Mr. 
John Cochrane, of Glasgow, to the engineer's drawings. 
Each pump is capable of delivering 25,000 gallons of 
water per minute against a head of 40ft. when running 
ata speed of 165 revolutions per minute. As shown 





can be gathered from the illustrations on page 
68, can be opened and closed from the platforms of 
the gas engines. They are operated by three-cylinder 
hydraulic engines, made by the Hydraulic Engineering 
Company, of Chester. They are designed for a pres- 
sure of 700 Ib. per square inch, and are capable of 
developing 2 brake horse-power when running at a 
speed of 105 revolutions per minute. In the event 
of anything happening to the small hydraulic engines 
it is possible to open the valves by hand. 

Each pump is fitted with a Penberthy ejector, which 
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OF CENTRIFUGAL SEWAGE PUMPS 


creates a vacuum within the casing when the pumps 
are about to be put into service. The water then 
rises into the casings and in this way the pumps are 
primed. These ejectors are designed for a steam 
pressure of 80 1b. per square inch. A 38in. Venturi 
meter with a throat ratio of 1:4 and capable of 
registering any quantity of water between a minimum 
flow of 2100 gallons per minute and a maximum 
flow of 28,000 gallons per minute, is fitted to the outlet 
branch on the No. 1 main centrifugal pump, as shown 





in the plan. 





sewers are surcharged and unable to take the water 
from the pumps, the latter discharge into the Channel- 
sea river—a branch of the river Lea. The admission 
of water from the low-level sewers is regulated by 
four hydraulically controlled penstocks, two 7ft. 6in. 
in diameter and two 6ft. by 5ft. 6in.. all of which 
were built by Messrs. J. Blakeborough and Sons, to 
the engineer's drawin¢'s. 

The construction of the engine-house, penstock 
chambers, sewer junctions, &c., was carried out under 
the supervision of Mr. J. E. Worth, the Council’s 
district engineer for London on the north side of 
the Thames, and Mr. H. M. Rounthwaite, mechanical 
engineer to the Council, has been responsible for the 





Intermediary blades 
indicated thus ——— 
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Fig. 5S—-ALTERNATIVE IMPELLER; 


work associated with the machinery, these gentlemen, 
of course, acting under the direction of the chief 
engineer, Mr. G. W. Humphreys. 








THE TETRAHEDRON SHIP MODEL. 
(By a Correspondent.) 

Some brilliant speed results lately attained with war 
vessels have once more directed attention to a type of 
model which has hitherto hardly received due justice. 
Whether true tetrahedra or not, the vessels in question 
have water-lines and bow-buttock lines of wedge-like 
tendency, the wedge pointing forward in the former and 
aft in the latter. 

The tetrahedron ship form was patented about fifteen 
years ago, under the names of Kretschmer and Liddell, 
and later in a somewhat altered form by Herr Geheimer 
Baurat Professor Kretschmer, of Berlin, who has for 
many years battled with prejudice in the attempt to get 
it generally introduced. Very many successful motor 





boats in different countries have lines closely resembling 
it, but, although in other vessels also good results have 
been obtained here and there with the double-wedge lines, 


It is 28ft. long. This meter, together | these have not hitherto been submitted to the compre- 
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hensive investigation which only a tank experimenter 
with ample funds and time at disposal can undertake. 
But while there are many points which can be cleared up 
only in this way, others, again, depend upon principles 
that are now well-known. 

The fundamental tetrahedron form, as shown in Fig. 1, 
has four flat triangular sides, one of these being the 
water plane. The base of the latter meets at the after 
end of the vessel with another, viz., that of the inclined 
bottom, while two vertical triangular sides converge to 
a vertical straight line forming a base to each of them at 
the stem. The tetrahedron may also be reversed, 


but we may meanwhile proceed to discuss the arrange- 
ment illustrated. 
The resistance of a vessel to propulsion divides into the 


| 





Fig. 1 


following parts:—(1) Frictional resistance. (2) Com- 
ponent of excess pressure against bow due to motion 
ahead. (3) Component of diminution of pressure against 
stern due to motion ahead. (4) Excess or diminution 
of support given to stern by bow-wave echoes. (5) Excess 
or diminution of density of water at propeller due to 
echoes of bow waves. (6) Excess or diminution of density 
of water at propeller due to stern wave. 

In the crude flat-sided tetrahedron the wetted surface 
is approximately one-third greater than that of a Kirke’s 
block of equal displacement with flat bottom and vertical- 
sided wedge-shaped ends. Further, it is not clear that 
the resistance of a triangular board driven endwise through 
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Fig. 2 


the water with the base first is greater than that of the 
same board driven “ apex first” or of a rectangular board 
of the same length and surface. However this may be, 


the tetrahedroa form has an advantage over the ordinary | 


one at high speeds. It is well known that the skin fric- 


tion plays the principal part at low, and the form resistance | 


the principal part at high speeds. But the form resist- 
ance is much smaller in the tetrahedron than in any ordi- 
nary model. If the half-breadth of the crude tetrahedron 
amidships be made equal to the moulded draught, the 
angle of incidence of the particles of water on the immersed 


body is everywhere the same, and may, perhaps, be a | 


mean of the very varying angles of an ordinary vessel 





Fig. 3 


having the same midship section. Now the longitudinal] 
form resistance components of the pressure of the water 
against projected units of the skin vary as the squares of 
the sines of the angles or incidence. The mean of the 
squares of the angles of incidence of an ordinary ship torm 
is meanwhile greater than the mean angle of resistance 
squared, and the tetrahedron thus has the advantage. 
Then, again, the pressure set up in the water varies as 
the sine of the angle of incidence at each point, and plays 
itselt out in undulations, waves of pressure passing stern- 
wards and obliquely downwards along the skin of the 
vessel and exercising forward or rearward pressure as the 


siderable influence on the thrust. Zones of excess or of 
diminution of pressure from both bow and stern may 
meet in way of the propeller or a zone of excess of pressure 
from one of the vessel’s ends and one of diminution from 
the other may meet there and these wholly or in part 
neutralise each other. The result of this is seen in the 
greater or less magnitude of the humps and depressions 
of the resistance curve. 

The position of the humps and depressions may in part 
be predicted by the aid of tank experiments, but even 
when the models are driven by properly proportioned 
propellers, an element of uncertainty remains, and it is 
very seldom that a ship can be so modelled as to have 
zones of maximum excess pressure at the propeller from 
both bow and stern. Moreover, such a condition of things 
will then hold only for one particular combination of mean 
draught trim and engine power. In view of this, humps 
on the resistance curve may certainly in most cases be 
expected. 

Now, in the tetrahedron the humps and_ hollows 
are very much smaller, and their positions on the curve 
become matter of much less significance than for an 
ordinary vessel. At high speeds the following conditions 
may be expected :—The skin friction resistance of the 
tetrahedron will be greater, but the total resistance will 
be less than in an ordinary vessel. The humps and hollows 
of this curve will be of less magnitude, and, although the 
hollows of the curve of the ordinary vessel may sometimes 
mean better results, the tetrahedron will in most cases 
have the advantage. For very high speeds a well-designed 
tetrahedron will, for a given power, probably have greater 
speed throughout, but the tetrahedron characteristics 
may be made more or less extreme, and the best possible 
results of which the form is capable are not likely to be 
obtained until the tank experimenters turn their serious 
attention to it and investigate the problems involved. 

An incidental to the tetrahedron form is the reduction 
of disturbance in the water below and at the sides of the 
vessel, and also of the influence of the motion of the latter 
on river beds and banks and on other objects in the 
vicinity. As tenders for racing boats, tetrahedron vessels 
have in this respect shown to great advantage, the light 
craft having much less to fear from suction effects, bump- 
ing, and wave raising. 

The stability conditions of the tetrahedron as modified 
in the design of a vessel may suitably be compared with 
those of an equivalent block model the end sections of 
which are the same as that amidships. The position or 
the metacentre is relatively high, but so also is that of the 
centre of gravity attainable with average stowage. With 
a moderate G.M. height the curve of levers up to the 
point of immersion of the gunwale is relatively flatter than 
that of the block, the range of positive stability being a 
| wide one. The breadth of the upper part of the tetra- 
| hedron vessel is greater than amidships at a point com- 
| monly about a quarter of her length from aft, and this 
| has its effect in increasing her initial stability, but the 
| reduction of breadth forward and the high position of the 
| common centre of gravity prevent any excess of stiffness. 
The conditions in fact, are such that a greater breadth 
of midship section than usual is desirable. A point which 
has constantly been insisted upon by Professor Kretschmer 
is that vessels should be made much broader than is now 
/customary, and that the tetrahedron lends itself par- 
| ticularly well to such a measure. It is possible to go to 
an extreme proportion of “length : breadth gd 
or, perhaps better, ‘““ = 14,” without the form resistance 
to propulsion growing out of all reasonable bounds, as 
| was the case in the Russian circular vessels of some 

thirty-five to forty years ago. A plan view of a tetra- 

hedron of proportions such as those above referred to 

may take somewhat the form of a pear with the stalk 
| pointing forwards. The angles of entrance of the water- 
| lines are then less than half those of the circular vessels, 
| so that the form resistance,though hardly determinable 
| without an experimental trial, may be taken at less than 
| one-fifth of theirs. The skin friction resistance is in each 
| case comparatively small, and a length at which the 
| resistance curve shows a depression at the designed speed 
| will no doubt be easily found in the tank. The rolling 
| motions ot such vessels are extremely small, and designs 
| of this kind may be heard of again ; but it is, in the mean- 
| time, not necessary to go to such extremes. Proportions 
| of length to breadth of 3 to 1 and 4 to 1 will give stability 
| conditions at which anti-rolling tanks and_ such-like 
| devices are unnecessary. 
| 











As regards structural and local strength, the classification 
| societies have in the course of the years reduced the results 
| of experience to something like order, and the general 
principles which have thus been evolved enable them to 
| deal with any new problems that may present themselves 
| in connection with such designs. 
| For relatively slow vessels of ordinary proportions the 
| tetrahedron will not be applicable, unless, indeed, means 
‘canbe found of considerably reducing skin friction. 
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case may be. In an ordinary vessel, as exemplified in the 
block in Fig. 2, there is, in addition to echoes, a distinct 
positive bow wave and a distinct negative stern wave, 
both tending to retard the vessel’s motion ahead. 

In the tetrahedron block—Fig. 3—the bow and stern 
waves overlap, and in part neutralise each other, their 
unneutralised parts being indicated by shading. At the 
outset smaller than those of ordinary vessels, both they 
and their echoes are further reduced by the overlapping 
referred to. But this is not all. The position occupied 
by the propeller in relation to the stern wave and to the 
echoes of the bow wave—especially when there are few 
of these latter in the length of the vessel—has very con- 
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| Should this part ot the total resistance some day be so far 
| reduced as to constitute a much smaller part of the whole, 
the range of advantage ot the tetrahedron model will 
| be extended down to much lower speeds, while the advan- 
tage at the higher speeds will become still greater than at 
| present. 
| The following particulars of one of Herr Kret- 
| schmer’s designs, which appeared some years ago in the 
| ‘* Zeitschrift des Vereins Deutscher Ingenieure’’ may 
| be of interest as showing an application of the form to a 
| large high-speed liner. The dimensions of the vessel were : 
| —Length, 656ft.; breadth, 78ft. 9in.; and depth, 24ft. 7in., 
| the displacement being about 16,500 tons. Fig. 4 shows 





the lines of the vessel, and the following table the favour. 
Speed in knots. Effective horse -power, 

aes vs. 3 

7,450 

13,120 

19,000 

22,500 

37,900 


25.0 

26,03 

29.7 ate ; eta Gate 
able results obtained in the experimental tank in §¢, 
Petersburg with her model. In an article in the Berline, 
Tageblatt Herr Kretschmer has recently called attention 
to the high degree of safety for which this design pro. 
vides. The engines and fuel are contained in what js 
practically a rectangular water-tight trough, or rather 
box, within the hull proper. Below and at the sides 
of this box are numerous water-tight compartments, 
in addition to sub-division at the ends of the vessel, and 
the chances of loss of the vessel by collision, grounding, 
or other casualty of this nature are considered to be almost 
entirely removed. The relatively light draught of the 
vessel is also claimed as an advantage in this dire tion, 
and this, coupled with the unusual breadth, renders her 
too stiff to roll to any considerable degree. The passenger 
accommodation would be in erections on the very capacious 
deck. The longitudinal strength afforded by the walls 
of the inner box enable the general structure to be lightened 
in other directions. 








SOME CANAL PROBLEMS. 
(By a Correspondent.) 

WIrtH a strong movement on foot, backed by the pro- 
posals of a Royal Commission, in favour of the resuscita- 
tion of the canals, it may not be amiss to set out a few 
facts and considerations. Indeed, before an expenditure 
that must exceed £20,000,000 is decided upon those 
interested would do well to weigh up a few of the diffi- 
culties involved. Many striking comparisons are drawn 
between the splendid, modern canals of continental 
Europe and the neglected ones of this country, and many 
people seem to imagine that what has been done to develop 
and cheapen water transit in Germany, Belgium and 
France, can be done in England, Scotland and Wales. 
But it cannot. Our canal advocates are hugging some 
delusions. 

The natural conditions of this country are such that the 
construction and maintenance of a great canal system 
would cost anything from three to ten times as much as 
those on the Continent. Either the can dues would 
have to be proportionately high, or the enterprise would 
be a failure. On the Continent they have extensive 
tracts of level country, and many very long rivers lending 
themselves naturally to economical canalisation. Locks 
are few and far between. Thus, the capital expenditure 
has been low. The cost of upkeep is trifling, and the navi- 
gation is easy and speedy, just as it is cheap. 

But in Great Britain the conditions are very different. 
We have very few long stretches of river without weirs. 
The country is hilly, and this means an abnormal number 
of locks in any comprehensive canal scheme. Our existing 
canals are full of locks and tunnels. To widen and deepen 
these canals and link them up by new cuts, to reconstruct 
the old locks and make the necessary new ones, would 
cost an enormous amount of money—an amount that 
would probably far exceed all original estimates. Then, 
if at great cost we got a new system, the maintenance 
would be far more expensive than that of any other system 
in the world. On top of that there would be the very slow 
speed at which barges could travel through the abnormal 
number of locks. 

From Berlin to Hamburg, for example, there are only 
three locks in a distance of 230 miles. In the 267 miles of 
canal between London and Liverpool there are 282 locks ! 
In any amount of cases on the Continent barges can travel 
20, 30 and even 50 miles without the interruption of a 
pair of lock gates, while canal tunnels are very rare. 
In this country we have a lock for every mile and a-half 
of navigable inland waterway ! We have no less than 2377 
of them, and we have 45 tunnels over 100 yards long, some 
of these approaching 2000 yards, the barges having to be 
“legged ” through at snail pace. 

Birmingham would naturally be the centre of any 
great British canal system, and that city is actually 
425ft. above the level of the water at Worcester. In the 
26 miles of canal between those two places at the present 
time there are 58 locks. If in a new system the locks 
were made so much larger that their number could be 
reduced by half, and the average time of passing a barge 
through a lock were five minutes, the delay would still be 
very serious, while the constant pumping of water to the 
top levels to balance the lockfulls coming down would be 
quite enough to disillusionise those who imagine that our 
industrial salvation lies in canals. Something, and no 
doubt a great deal in some districts, might be done by 
canalisation, or improved canalisation; but it is quite 
clear that the parties now so vigorously agitating for a 
great national scheme of canals are expecting far too 
much for their money. We could not even approach 
other countries either in the cheapness or the speed of 
canal traffic. About the only inland navigation we have 
that can claim to be anything like up to date is that between 
Hull and West Yorkshire, and that is favoured by tide 
water up to Goole and a fairly level piece of country up to 
about Castleford. 








Ir is good to hear, on the authority of Sir William 
Garstin, that the Egyptian Government is insisting on a 
high standard of efficiency on the part of the railways of 
that country. Speaking at the recent extraordinary 
general meeting of the Egyptian Delta Light Railways, 
at which the Egyptian Government’s proposal to take 
over the company’s Cairo-Helouan concessions was dis- 
cussed, the chairman emphasised the fact that the Govern- 
ment pressed for a higher standard of maintenance and 
reserved to itself the right to require the Egyptian Delta 
Light Railways Company to expend 64 per cent. of its 
gross earnings until such a standard has been reached. 
Considerable extensions of the company’s systems are 
required, and the rolling stock is inadequate for the require- 
ments of the traffic. 
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RAILWAY MATTERS. 


Tar mountain section of the Grand Trunk Pacific Rail- 
way will be completed and the whole line from Winnipeg 
to the coast ready for operation in August of next year, 
to the chief consulting engineer of the railway 





cording F : 
ae rt ment, who has recently returned from an inspection 
of the line. 


Tue London and North-Western and the Caledonian 
Railway Companies have placed improved rolling stock 
on the morning express trains by the West Coast route. 
The coaches, which were constructed at the London and 
North-Western Company’s works at Wolverton, embrace 
all the latest devices to ensure ease and safety in travelling. 


A BRIDGE 769ft. in length is, says the Railway News, to 
be built over the Pazundaung Gorge on the extension of 
the Burma Railways. The work is being undertaken in 
order to link up the riverside districts of Rangoon. 
structure will comprise three fixed spans of 165ft. each, 
a rolling lift span to give 100ft. clear opening for water 
traflic, and an approach span of 120ft. 

A new bridge is shortly to be erected over the lower 
Ganges, 120 miles above Calcutta, on the system of the 
Eastern Bengal Railway. There will be 17 spans, the two 
approach spans being 75ft. long, the others being 345ft. 
long. 49ft. high, and weighing 1400 tons each.. The 
pridge will be the largest ever shipped from England, 
and, with the exception of the Forth Bridge, it is said 
to be the largest yet built by British engineers. 

Tue American Consul at Gothenburg has reported that 
the Swedish State Railway authorities are experiment- 
ing with the use of peat powder, prepared on the Ekelund 
system, for use in locomotives in place of coal. The 
powder is delivered to the fire-box through a pipe, and is 
consumed with the aid of special apparatus invented by an 
engineer named H. von Porat. It is claimed that this 
method enables 1} tons of powder to give the same results 
as are obtained with 1 ton of coal, that the powder does 
not cause the emission of sparks or smoke, and that it 
lessens the labour of stoking. 


Ir is announced that the Selkirk mountains are to be | 


pierced by a tunnel 5 miles in length. The tunnel will 
effect a very marked saving in the expense of transporta- 
tion on the Canadian Pacific line. It will shorten the line 
by 44 miles and will reduce the elevation that the trains 
are required to be lifted now by 540ft., and will save a 
great deal of curved track. As a result of this under- 
taking there will be but one stretch of 2-20 per cent. 


gradients against west-bound traffic from coast to coast. | 


The tunnel will enter the Selkirk mountains on the east 
end in the valley below Bear Creek Station. 


The | 


NOTES AND MEMORANDA. 


RECENT experiments on the flow of air through smooth 
sheet steel ducts varying in size from 12in. to 4Sin. in 
diameter, at velocities ranging from 1000ft. to 2400ft. per 
minute, appear to show that the average value of the 
coefficient of friction is 0-0035. 





THE Electrical Review and Western Electrician announces 
the production on an experimental basis of a wire-type 
heating element insulated by a thin covering of aluminium 
oxide and encased in a steel tube of high flexibility. It 
is stated that this material will become invaluable indus- 
trially by reason of its compactness taken in connection 
with its high melting point—about 900 deg. Cent. 


Tue following coating for belts which are to be cemented 
at the joints is reported by Railway and Locomotive Engi- 
neering to be giving satisfactory results. Take a good 
| glue, add American isinglass equal parts by weight ; 
place the material in a glue pot and add sufficient water to 
cover the whole. Let the mixture soak ten hours, then 
bring the whole to a boiling heat, and add pure tannin until 
the whole appears like the white of an egg. Apply warm. 
Buff the grain of the leather where it is to be cemented. 
rub the joint surfaces solidly together, let it dry for a fe 
hours, and the belt will be ready for use. Tannin or tannic 
acid is an astringent substance used in converting hides 





In Italy a scheme for a new network of electric tramways | 


covering 663 kiloms. has just been approved by the 
County Council of the Province of Alessandria, and the 
first part of the undertaking, consisting of 480 kiloms., will 


be begun on the signing of the royal decree. The remain- | 


ing 180 kiloms. will be commenced later, but a motor car 
service will be instituted in the meanwhile. The conces- 
sion is for 60 years, and the Province of Alessandria has 
agreed to give a yearly kilometric subsidy of 1321 lire for 
30 years, while reserving itself an interest of 4 per cent. in 
the gross earnings, exclusive, naturally, of the subsidy. 


into leather and produces a surface on a cemented belt 
similar to the original leather. 


THE introduction of the string galvanometer and its im- 
provement by Prof. Einthoven, of Leyden, have,says Nature, 
furnished physicians with a new weapon in the exploration 
of the heart’s activity. It is now possible by the use of 
this sensitive instrument to record photographically the 
electrical changes which accompany cardiac activity, and 
the variations these undergo in heart disease furnish the 
| observer with absolutely sure signs of the character of 
| the ailment. The older methods of observation—the 
| stethoscope, &c.—will still remain in use, for, unfortunately, 
| the outfit for obtaining the electro-cardiogram cannot 

be placed either in the waistcoat pocket or even in a top- 
| hat. It demands a special laboratory and an expensive 
| installation. Electro-cardiography will therefore _ still 
remain a method limited to large institutions or to a few 
specialists. 

A NEw process for the manufacture of corrugated tubes 
| has been patented by a Polish engineer. By this method 
| it is possible to corrugate either standard wrought iron or 
steel tubes, the corrugations being made by pressing the 
| material together in a special machine. Ordinary steel 
| tubing or lap-welded and re-rolled tubes are used, accord- 

ing to the pressure and size required. One of the special 
| features of the process is that although the tubes are 
shortened by the process the corrugations are pressed into 
them at equal distances apart without decreasing the 
original internal diameter, and at the same time the wall 
thickness is uniform and the same as it originally was. 
These tubes, it is claimed, can be made in all sizes from 
diameters of ]13in. up to 18in., the average length being 
about 12ft. In very long lines the tubes can be partly 
corrugated. The tubes possess considerable elasticity, 


| which is, of course, an advantage in steam pipe lines. 


THE mechanical department of the Nashville Railway | 


and Light Company, Nashville, Tenn., has installed an 


individual exhaust system in connection with its com- | 


mutator slotting machine. 


The system has not only been | 


found desirable for removing the dust from the slotting | 


tool, but has proved profitable because the dust is sold | 
The amount of dust collected from the | 


at 4d. per pound. 
slotting necessary with the 150 cars owned by the com- 
pany produces about £5 annually. The exhaust system is 
composed of a No. 0 Sturtevant centrifugal fan, direct 
driven by a }3-horse-power motor. The exhaust duct 
extends from the slotting saw to a tank which serves for 
dust storage. 


We all know, states the Railway Gazette, how much 
cleaner the stations and tunnels on the Metropolitan and 
District railways are now that steam operation has been 
given up. Other benefits, too, have come and we find 
that these have been repeated in New York. It is stated 
that the use of electric locomotives in the freight yard of 
the New York, New Haven and Hartford, at its Harlem 
River terminus, in the borough of the Bronx, New York 
City, has inereased the value of real estate in that vicinity. 
The discontinuance of the use of ‘steam locomotives for 
shunting has so abated the nuisances of noise and smoke 
that dwelling-houses have been put up near the goods 
yards on land which formerly could not be disposed of 
for dwelling-house purposes. Within a few months 
electric locomotives will be used for*all purposes on this 
road between New Haven and New York, which will 
result in a widespread abatement of the noise nuisance. 
The Harlem River yard occupies about 275 acres and has 
86 miles of track. There are not yet enough electric 
locomotives in service to do all the work in this yard in 
the busiest hours, but the number will soon be increased. 


UnpER the power conferred by the Commonwealth 
Constitution Act, 1900, it was decided to construct a 
railway between Kalgoorlie, in Western Australia, and 
Port Augusta, in South Australia—a distance of about 
1063 miles—and thus to bring Western Australia into 
railway communication with the Eastern States. The 
first sod was turned at Port Augusta on 14th September, 
1912. This line, which will be Government owned, is 
being constructed by day labour ; but, with the exception 
of 1,500,000 sleepers, the materials so far ordered are 
heing supplied by outside firms under contracts. The line 
is being constructed simultaneously from both ends, and 
the gauge will be 4ft. 84in. The construction of the line 
will present few engineering difficulties, whilst the problems 
of transportation will be troublesome. The Government 
will have to arrange for the supply of water, food, medical 
attention, clothing and amusements for the whole of the 
men engaged in the construction immediately they. get 
away from Kalgoorlie and Port Augusta. The absence of 
~vater along the route is a difficulty which will be overcome 
for 295 miles by gravitation from Kalgoorlie. For the 
remaining 700 odd miles water will have to be obtained 
by conservation, boring, or transport. The cost of con- 


structing the line is estimated at £4,000,000. 


THE total mineral production of Western Australia for 
the year 1911 has, according to the ‘Bulletin of the 
Imperial Institute,” a value of £6,105,853, a decrease of 
£416,410 on that for 1910. Of this total, gold contributed 
£5,823,075, or 95-36 per cent. The gold output continues 
to decrease, the output for 1911 being 99,764 oz. less than 
that for 1910, while the output for 1910 was 124,637 oz. 
less than that for 1909. The value of the tin ore output 
was £60,702, and the exports show an increase of £10,091 
compared with 1910. Six coal mines on the Collie coal- 
field produced 249,890 tons, valued at £111,154, a decrease 
of 12,276 tons in quantity and £2545 in value on the output 
for the previous year. This decrease was chiefly due to 
the outbreak of fire at one of the mines. The copper 
output was valued at £78,118, a decrease of £17,810 on 
that for 1910. Among the less important minerals, there 
were increases in the output of lead ore, pyritic ore, 
tungsten ore, and zinc ore. 


A GerMaN firm is now building single motors for driving 
reversing rolling mills, with outputs up to 15,500 horse- 
power. One of the difficulties that had to be met was 
that, owing to the necessity of keeping the diameter of 
the armature as small as possible, unsatisfactory cooling 
conditions were set up. After many experiments, the firm 
has now definitely adopted the plan of cooling such 
motors by means of compressed air drawn from the outside. 
The stator is covered in on the opposite side to the com- 
mutator, except for a few small openings, the rotor being 
closed on the commutator side. The cooling air, which is 
led to the motor through filters by means of special fans, 
enters through an aperture in the neighbourhood of the 
shaft, whence it follows a predetermined course. Part 
of the air is forced through the core slots, part through 
the openings in the rotor covering, to cool the commu- 
tator, while the remainder is driven through the stator 
coils or through the air gap between the rotor and stator. 


Writtne on “ Gas Power Topics ” in the columns of the 
Power User, Mr. W. A. Tookey says that probably the 
most serious trouble that occurs in Diesel engine operation 
is the loss of compression pressure due to the wearing of the 
piston rings and of the cylinder wall. The reversal of the 
stresses between piston and cylinder that occur during the 
cycle of operations, due to the side thrusts caused by the 
angularity of the crank, are responsible for this wear, and 
it becomes essential to remove the piston, say, once in 
six months, for the renewal of the piston rings, or at least 
one or two of them. When, after several years of work, it 
has been found, upon measurement, that the cylinder of an 
engine has become considerably ‘‘ out of round ” it will be 
recognised that this is an important matter which cannot 
be neglected. It is for this reason that those who have had 
experience in the running of Diesel engines would like to 
see it become common practice for trunk pistons to be 
abolished in favour of outside crossheads, as in steam engine 
practice, for then the side thrusts could be compensated 
for by proper attention being paid to adjustable slippers 
and guides, and undue wear of the eylinder walls and piston 





rings would be practically things of the past. 








MISCELLANEA. 


THE harbour tunnel between Finnieston and Mavis- 
bank Quay, Glasgow, has been opened for passenger traffic. 

Ir is intended to build the largest dry dock in America, 
at Quebec, at an estimated cost of £550,000. The con- 
tract has been let to a Montreal firm. 

A coop all-round aluminium mixture is an alloy con- 
taining 92 per cent. of aluminium and 8 per cent. of copper. 
This mixture casts well, does not crystallise in service, or 
crack in the mould, and has a fair tensile strength. 

In heating small or moderate-sized factories which are 
within a few hundred feet of the power-house, and where 
the power plant is not much in excess of 1000 kilowatts 
capacity, it is economical to install simple non-condensing 
engines and heat with their exhaust steam, under a vacuum 
system, maintaining the back pressure at practically that 
of the atmosphere. 

AccorDING to a consular report from Hakodate, Japan, 
@ commencement has been made with the Hakodate 
breakwater, 250ft. having been constructed out of a total 
length of 3300ft. The reclamation of a strip of ground, 
1500ft. long, and the construction of two training walls, 
1600ft. each in length, is also being undertaken. The 
total cost is estimated at £170,450, and the work is to be 
completed in 1917. 

Accorpinec to the Chemical Trades Journal natural gas 
has been found at Whittlesea, near Peterborough, at a 
depth of 30ft. The report of the discovery, which was 
made by Messrs. Smithdale and Sons, engineers, of Acle, 
Norfolk, contractors for a new drainage mill, states that 
a strong supply of natural burning gas was found.* |Upon 
withdrawing the boring rods a distinct gurgling sound took 
place, and gas with water came freely from the borehole. 


A coMMITTEE of the Bedford Town Council has reported 
in favour of the scheme for opening the Ouse for navigation 
between Bedford and King’s Lynn (Norfolk), a distance of 
72 miles, with the suggested addition of a junction of the 
Ouse and the Grand Junction Canal at FennygStratford 
(Bucks). A conference, over which the Duke of Bedford 
is to be asked to preside, will be held of all the public 
bodies concerned, with the idea of making a joint applica- 
tion to the Development Board Commissioners. 

Tue latest development in connection with a low watt 
consumption per candle-power is reported from Germany, 
where, according to the Electrical Review, the A.E.G. 
intends to place on the market in the autumn a new lamp 
which is claimed to consume only one-half of a watt per 
candle, as compared with .8 watt to 1 watt per candle of 
the existing wire lamps. It is announced that another 
firm, which manufactures Osram lamps, will also introduce 
a lamp having a similarly low watt consumption. The 
figures, of course, refer to the Hefner candle, which has a 
value about 10 per cent. less than the English candle. 


THE lighthouse at Cape Wrath, which has stood the 
stress of wind and sea for the last eighty-five years, is to 
be removed to a lower rock running 1500ft. further into 
the Atlantic. According to the Glasgow Herald, this ste) 
is being taken by the Commissioners of Northern Light- 
houses for the reason that the present erection, standing 
as it does 400ft. above sea level, is so high that it is fre- 
quently quite obscured by local fogs and mists. Messrs. 
Stevenson, Edinburgh, who are the engineers of the new 
lighthouse, propose to establish it on a stack of rock 
which rises to a height of 206ft. above high water. The 
height of the lighthouse itself will be 40ft., and the present 
lighting apparatus and foghorn will be transferred to it 
when ready. 

In the House of Commons on Wednesday last the 
Marquis of Tullibardine asked the Secretary for War what 
progress had been made in departmentalising aeronautics 
at the War-office ; and, if a new department were erected, 
who would be appointed director, and would he be 
provided with an adequate staff. Colonel Seely, in his 
reply, said that in view of the increasing importance of 
this branch of the Army, he was now in communication 
with the Treasury with regard to the establishment of a 
separate department of the War-office to administer the 
Army Air Service. The head of this new department 
would be Brigadier-General Henderson, who was a certi- 
ficated pilot, as Director-General, and he would have direct 
control over all parts of this service. 

THE prevailing idea that battery equipment is of a 
delicate nature is contradicted by the condition in which, 
according to the Electrical World, an Edison battery was 
discovered after the destruction of an electric garage by 
the recent cyclone in Omaha. A Detroit electric road 
vehicle, owned by the Omaha Electric Light and Power 
Company, was buried under tons of the resulting wreckage, 
and on the débris being cleared away a cable was attached 
to the front axle and it was hauled out. The car contained 
a battery of 40 Edison alkaline cells. The forward metal 
hood over the battery had been crushed in, short-circuiting 
the cells and burning off the connecting cables, but the 
cells themselves appeared to be uninjured. Later a test 
was made by taking individual cell readings, and it was 
found that neither the weight of the falling wall and the 
short-circuiting, nor the subsequent neglect of the battery 
had damaged a single cell. 

In the Electrical World, F. W. Harris points out that a 
common source of complaint is the heating of the contacts 
of circuit breakers after the apparatus has been in service 
for a long period. These breakers, as commonly con- 
structed, have a laminated brush made up of thin leaves of 
copper, and any temperature over a certain very well- 
defined maximum will result in the brush becoming soft 
and losing its elasticity. Therefore, the heating becomes 
very much worse, rapidly approaching a crisis which 
results in a more or less total ruin of the brush and some- 
times a shut-down of the plant. In a certain case an 
examination of conditions showed that the troublesome 
circuit breakers were connected on a circuit that was never 
opened, except upon dead short circuit conditions, and 
these conditions did not obtain more than once or twice a 
year. The whole trouble was traced to a gradual oxida- 
tion of the contacts, and to the fact that the troublesome 
circuit breakers were never opened and closed to rub off the 
oxide. « It was found that if the breakers were opened and 
closed a few times on Sundays it was possible to keep the 
contacts bright. 
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Canals. 


Ir was at least fair to hope that the great work 
done by the able body of men who sat on the Royal 
Commission on Canals and Waterways for nearly 
four years would have ended, for more than a few 
years at least, the demand for a new system of 
waterways in England. All hopes of that kind are 
made vain by the action of a number of persons who, 
stirred, it would seem, by the increase of railway 
rates, are pressing the Government to appoint a 
Waterway Board and begin at once the work of cutting 
new canals, of making the old better, and of bringing 
the waterway system of England up to the standard 
of other countries. The charge they make is the old 
charge—the charge to which Sir James Inglis replied 
with much force, and a fervour rare in Blue-books, 
in the final report of the Royal Commission. The 
railways of this country are held to blame for the 
state of our canals. It is said that they have stifled 
the waterways for their own- profit, and that they 
oppose all attempts to improve them. Traders 
assert that were a good canal service in being the 
railways would be forced to lower their charges, or 
to lose that traffic which could be borne by the water- 
ways. We cannot here go over old ground again, 
but, whilst it is too much to expect these traders to 
labour through the dozen or more Blue-books that 
contain the work of the Commission, we may, at least, 
invite them to study the final report, and to read 
again with care the words of Sir James Inglis. 

There are a few broad facts that it will be of use to 
recall. The first concerns the cost of the scheme for 
English canals put forward by the Commission. Not 
one of those who studied the question was able to say, 
without trace of doubt, how much would have to be 
spent. Some said that seventeen and a-half million 
pounds would cover the cost; others put it at over 
twenty million pounds. This was for the new works 
alone. The old, the present canals, had to be bought. 
For their purchase and repair seventeen millions or 
more might have to befound. We are in little doubt 
that when: full payment was made the country would 
be not less than forty million pounds out of pocket. 
But the end would not even then be reached. The 
traders on the northern system of canals would soon 
make themselves heard, and many more millions 
would go to meet their demands. One way and 
another it is in the highest degree likely that not far 
short of one hundred million pounds would be needed. 
Where a sum so vast is to be found is a question we 
invite the traders to answer. Against this huge 
outlay the gain must be set. What is it? To what 
does it amount ? No more than this, that a certain 
number of traders whose business does not suffer 
by slowness of transport may be able to send goods 
by cheaper rates than at present. It has not been 
shown that the trades of the country are in real need 
of more means of transport than the railways supply, 
or are ready to supply. The weight of the charge is 
that the cost of railway traffic is too high. If the 
country were really short of railways, if it really 
needed the canals, then one hundred millions, two 
hundred millions, three hundred millions, might not 
be too much to spend on them. But no one can 
assert and show that such is the case. The new move- 
ment is an attack on the railways, which have been 
forced to increase their tariffs by the burdens labour 
has laid on them. Now, if the railways could reduce 


their charges, we should hear little of these 
costly canal schemes. The way, then, is clear. Let 


the money that has to be found for the Waterways 
Board—we will put it at the low figure of twenty 
millions—be given instead to the railways ; let, too, 
the sum that would be spent year by year on the 
upkeep of the canals be given to the railways. They 
would then, no doubt, be ready to give goods service 
at rates as low as that of the canals and at a speed 
many times as great. If all the traders want is 





cheaper transport they can get it more quickly and 
more cheaply by subsidising the railways than by 
subsidising canals. But that is not their whole object. 
They desire to see a rival set up to the railway 
companies, and that rival should be the nation. The 
nation as a whole is to spend a vast sum on canals 
to compete with the railways. We look with as 
little kindness on the prospect of a national canal 
system as on a national railway system—the objec- 
tions to one are the objections to the other, and we 
believe the country as a whole will think not twice, 
but many times, before it agrees to see such a vast 
sum as one hundred million pounds spent on any 
such object. 

There is one more point. Those who cry loudly 
for a new canal system in England contrast the 
waterways here with the waterways abroad. Against 
this course we protest. It cannot fairly be said that 
because Germany, or France, or Belgium, has so many 
thousand miles of waterways, therefore we should 
have them too. What is good for one country is not, 
as a matter of course, proper and right for another. 
There are very many things to be thought of—the 
contour of the ground, the nature of the staple trades, 
the supply of lockage water, and so on. We have, 
too, to look at what those countries have paid for 
their canals, and to inquire whether the work as a 
whole could not have been done as well by railways. 
Bare contrasts carry no weight, and those who are 
wise give no ear to them. England’s case must be 
judged on its own merits and not in a spirit of emula- 
tion with other lands. 


The Working of Motor Ships. 


In another column we print a report made by Mr. 
George Erichsen on the first voyages of the motor 
ship Christian X. This vessel is a sister ship of the 
Jutlandia and Selandia, and she was originally built 
under the name Fionia by Burmeister and Wain 
for the East Asiatic Company, but before she had been 
to sea she was taken over by the Hamburg-Amerika 
Company and re-named. She has a deadweight 
capacity of 7400 tons, and is fitted with two sets of 
eight-cylinder four-cycle motors, which are designed 
to develop together a total of 2500 horse-power. 
She is, therefore, by no means a small vessel, and her 
engines are, at any rate, not less powerful than would 
be the engines of a similar sized steamship. _In fact, 
the Christian X. and her sister vessels may be taken 
as excellent examples of present-day long-voyage 
cargo-carrying motor ships. The Christian X. started 
from Hamburg on her maiden voyage on July 23rd 
last year, and from the time the engines were put to 
full speed ahead, there was no stoppage till Havana 
was reached on August 9th. The voyage represented 
a distance of 4627 nautical miles, and it was accom- 
plished in 17 days 12 hours 14 minutes, or at an average 
speed of 11.01 knots. The ports of Vera Cruz, 
Tampico, Donna Cecilia, Coatzacoalcos, New Orleans 
and New York were then visited in turn, and, between 
the two last-named places, the distance—1613 
nautical miles—was covered at the rate of 12.92 
knots. On the way home from New York very bad 
weather and heavy head winds were encountered, 
which necessitated slowing up during part of the time, 
yet the speed over the 3625 nautical miles to Hamburg 
averaged 9.58 knots, though at one time it had to be 
reduced to 5.9 knots. This, be it said, had nothing 
to do with the engines. It was merely a measure of 
precaution so that the ship might be safely held to 
her course. The engines throughout behaved, we 
are told, admirably. They were opened up when 
Hamburg was again reached, and it was then found 
that practically nothing was the matter with them, 
with the exception that the seats of two of the valves 
required attention. 

The table which accompanies the report and which 
we also reprint, will no doubt be studied with con- 
siderable interest. In it, it will ke seen that the vessel 
starting on a maiden voyage sailed a total distance 
of 11,894 nautical miles at an average speed of 
10.89 knots with no stoppage due to the machinery, 
saving that of 8 minutes for cleaning out the oil filters. 
Much | of the journey was done at over 12 knots, and 
had it not been for very fierce weather in the Atlantic 
on the way home, the average speed would have been 
considerably higher—at any rate, well over 11 knots. 
It must be admitted that this is a very satisfactory 
record. The consumption of fuel is no less note- 
worthy. Leaving aside altogether the trial run of 
twenty-four hours which was made on the voyage 
out, and when an overall consumption of 0. 361 Ib. 
of Roumania oil per indicated horse-power-hour was 
found, there is the average consumption for the whole 
trip of 0.169 kilo., or0. 372 Ib. , per horse-power-hour. 
For the sake of comparison, we may say that the 
Selandia’s consumption worked out on trial at 
0.366 Ib. per horse-power-hour. The total quantity 
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required for the round trip of the Christian X. was 
505.4 tons, and this figure, as will be seen from the 
table, covers not only the consumption of the main 
engines and auxiliaries during the whole voyage, 
but also that used in manceuvring and that required 
by the auxiliary machinery when in harbour. It 
should be borne in mind that the tons are metric 
tons, and that the metric ton weighs 36 lb. less than 
the English ton. The 505.41 tons equal nearly 
1,115,000 lb., so that the actual consumption per 
mile travelled was on the average rather more than 
90lb. This is a figure worth remembering. A 
vessel with a deadweight capacity of 7400 tons can 
be propelled at an average speed of just under 11 knots 
over a considerable distance for a fuel consumption of 
just over 90 lb. pernautical mile. The day’s consump- 
tion averaged out at 9} metric tons, and this figure also 
represents the total consumption—that of the main 
engines and auxiliaries. These data will be of value 
for comparative purposes, and they may, apparently 
be accepted with confidence. They are not merely 
results obtained in tests conducted under special 
conditions, but those found during a run covering 
nearly 12,000 sea miles with a not inconsiderable 
amount of bad weather. There are other figures in 
the table which will be found of interest as giving an 
insight into what may be expected with a large cargo 
vessel driven by Diesel engines, but we need not refer 
to them in detail. 

The report brings out another point, and that is 
that the question of the quality of oil is of paramount 
importance. We learn, for example, that an oil with 
a calorific value of 17,900 B.Th.U.’s could be bought 
in a central American town for 33s. per ton—a price 
at which, by the way, a horse-power-hour on the 
Christian X. would work out at about 0.067d. With 
this oil the engines ran quite well, but the fuel was 
suspected of containing too much sulphur, and its 
use was temporarily, at any rate, discontinued. For 
a motor ship to load up with oil which it subsequently 
found it could not use without seriously injuring its 
engines would be a calamity. Then, again, in another 
voyage some oil was shipped which caused too early 
ignition, when the engines were running slow and the 
Aspinall governors were constantly at work. From 
this cause the valves hung open and some of them 
got spoilt. This mishap necessitated putting back 
to port for repairs and adjustments and consequent 
delay. Had,the defect not been found out when it 
was, it might have led to the disabling of the ship in 
mid-ocean. These two examples of what has occurred 
to one vessel show how necessary it is that stores of 
suitable oil should be established at as many points 
as possible. The motor ship has certainly come to 
stay. Every year more vessels of this type will 
start running, and the demand for oil will increase 
accordingly. At present such ships have to pick and 
choose their ports in order that oil may be obtained ; 
and even then, as the report shows, they sometimes 
do not get oil of the requisite quality. It would 
certainly appear advisable that one of the qualifica- 
tions of the engineer of the motor ship of the future 
should be the ability to analyse the oil; or, at any 
rate, to test it in such a manner that its suitability 
or otherwise might be rapidly determined. That 
the Christian X. had to put back to port for repairs 
and adjustments because of the unsuitability of the 
oil indicates a certain amount of unpreparedness 
which, we imagine, will mot exist in the future. 
Having learned one of the troubles which may be 
anticipated, the owners of motor ships will make 
provision for it. Had there been facilities for testing 
the oil, or had there been on board the requisite 
appliances for making the necessary alterations so 
that the oil could be used without trouble, the loss 
of time actually experienced would have been avoided. 
The industry at the present time is really in its very 
early stages, though it is astonishing what strides 
have been made during the last few years. It is too 
soon, as yet, for arrangements, such as exist where 
coal is concerned, to have been made, but we have 
little doubt that in the near future the oil companies 
on the one hand and the motor shipowners on the 
other will have come to such agreements that oil 
suitable in every way for the purpose will be obtainable 
practically wherever it is wanted, just as, at present, 
is coal. 


Shipbuilding in Germany. 


THE development of the productive capacity of 
the German shipbuilding industry in recent years 
has apparently proceeded too rapidly to ensure the 
maintenance of the degree of prosperity enjoyed 
by the firms or companies concerned on the opening 
of the present century, and it is therefore scarcely 
surprising that suggestions continue to be made in 
that country with the object of bringing about an 
improvement in the general state of affairs, 





According to the statistics published by the Germanic 
Lloyd in January, the number of merchant vessels 
under construction at the end of December was 474, 
of 1,002,000 gross tons, of which 589,000 tons were 
in hand at the North Sea yards, 385,000 tons at the 
yards in the Baltic, and 28,000 tons at the inland 
yards. These comprised 887,000 tons of steamers, 
45,000 tons of motor ships, and 70,000 tons of sailing 
vessels. These circumstantial figures, however, do 
not agree with those issued by Lloyd’s Register, which 
credited Germany with 92 merchant ships of 542,000 
tons building at the close of 1912. It is quite im- 
possible to offer any definite explanation for the great 
difference prevailing between the two sets of statistics 
other than that those of the Germanic Lloyd would 
appear to have been largely over-estimated at the 
time. So much so that the German figures have now 
been modified in the sense that the orders on hand— 
not ships in course of construction—for merchant 
ships and floating docks, together with the vessels 
already delivered in the present year, are estimated at 
900,000 tons, whilst the warships building represent 
additional work of the equivalent of a displacement 
of 250,000 tons. The orders will occupy the private 
shipyards for a period of over two years, and provide 
employment for from 50,000 to 60,000 workers, 
apart from those who are engaged in the Government 
yards at Kiel, Wilhelmshaven, and Dantzic, where 
only 20 per cent. of the naval programme is usually 
carried out. 

But if the degree of activity of the German 
private shipyards is assured over an extended period 
of time, it by no means follows that this state of affairs 
is synonymous with commercial prosperity. The 
yards which limit their sphere to the construction of 
merchant ships, particularly freight steamers, have 
less reason to complain than those which build both 
merchant vessels, especially large passenger ships, and 
warships. Since the beginning of the present cen- 
tury, when the maximum dividends were paid by the 
shipbuilding firms, profits have dwindled away, and 
since 1907 no fewer than eight reductions in capital 
have taken place in the case of four joint stock 
companies. Until 1906 there were four private 
yards which entered into competition for warship 
orders—the Stettin Vulkan, Blohm and Voss, the 
Schichau Works, and the Germania Yard belonging 
to the Krupp Company. But the Secretary of State 
for the Navy then prevailed upon the Howaldt Works 
and the Weser Works to develop their yards so as to 
be able to build the largest warships, and the com- 
plaints which are still heard to-day of unremunerative 
ship orders date from the period of the completion 
of these extensions. In the first place, the navy 
programme was not extended to an extent correspond- 
ing with the increased productive capacity of all the 
yards, and competition became exceedingly keen, 
and remains so. As an instance, it may be mentioned 
that the difference between the lowest and the highest 
tenders for a small cruiser has amounted to as much 
as £50,000, and the underbidding in general has proved 
a great financial calamity to the builders, although 
the extension of the circle of competitors has been of 
advantage to the National Exchequer. What took 
place in the case of warships has been repeated with 
regard to merchant vessels. Failing an adequate 
supply of naval orders, the yards entered into strenu- 
ous rivalry for contracts for merchant ships with 
the object of keeping the slips occupied and 
the machinery shops and technical staff employed, 
the result being undercutting of prices. It 
was formerly the practice to include in estimates for 
ships a sum equivalent to from 4 to 5 per cent. for 
depreciation and from 7 to 8 per cent. for net profits, 
but it is now seldom that these items are embodied in 
the tenders, in consequence of the pressure of com- 
petition and the determination to keep, if possible, 
the yards in full operation. Not only so, but it is 
declared that the largest and most recent passenger 
steamers have involved the builders in losses, whilst 
purchasers have succeeded in imposing upon the 
shipyards unprecedented conditions with regard to the 
length of the period for maintaining the machinery, 
five years being given as the term in the case of one 
large ship. 

It is quite obvious that the large expansion in the 
productive capacity of the German yards, combined 
with the considerable expenditure incurred in estab- 
lishing new slips and lengthening old ones, the erec- 
tion of large cranes of from 200 tons to 250 tons lifting 
capacity, the enlargement of dry docks, and outlay 
in other directions, has so far not proved to be of 
financial advantage to the shipyards in general, owing 
to internecine competition for all classes of ship work. 
In these circumstances the builders have under 
consideration proposals for bringing about an altera- 
tion in the state of affairs. It is contended that for 
navy contracts alone it would be in the best interests 
of the country for the shipyards to be financially 





strong, and it is therefore suggested in the first place 
that the naval authorities should place future ¢op. 
tracts on a different basis from that which prevail, 
at present. For instance, it is proposed that wap. 
ships should be accepted at the cost of production 
plus 5 per cent. profit for the works, whilst at the same 
time a maximum amount would be fixed on the placing 
of the contract. This system, it is said, has already 
been practised by the firm of Harland and Wolf 
for some time past, and one of the German shipping 
companies is not disinclined to entertain a scheme of 
the kind for the construction of merchant steamers, 
On the other hand, a further project, which might oy 
might not be superfluous if it were possible to carry 
out the 5 per cent. works profit scheme, has beep 
under consideration for several months past in the 
suggested direction of forming a syndicate of ship. 
builders, as was reported some time ago. This 
particular scheme aimed at a combination to ascertain 
on common account the lowest prices to be submitted, 
the distribution of orders in turn and according to q 
pre-arranged tonnage allotment, and the introduction 
of joint financial support. The scheme was to include 
warships and 80 per cent. of the merchant. vessels, 
and the small shipyards as far as they would be willing 
to join, and six yards would be reserved, as hitherto, for 
the building of warships. The failure of the scheme 
last February, which is now only pursued in a hesitat- 
ing manner, is attributed to the passive attitude of 
one firm, which abstained from expressing any 
opinion on the question, although it is possible that 
if the other firms had come to a definite agreement the 
abstention of the firm in question would not have 
checked the establishment of the scheme, whatever 
its results might have been. 
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Liquid Air, Oxygen, Nitrogen. By Georges Claude, 
Translated by Henry E. P. Cottrell. London: 
J. and A. Churchill, 7, Great Marlborough-street. 
Price 18s. net. 

WE have dealt with both the Linde and the Claude 


processes for the production of liquid air and its 
separation into oxygen and nitrogen so recently —see 
THE EnctIneer for April Jth and 1llth—that an 


extended notice of the technical parts of this volume 
would savour of unnecessary repetition. It is im- 
possible, however, to pass by the book in silence, 
There is a vacant place for it on our bookshelves 
devoted to English technical literature. Jt is con- 
cerned with a subject the possibilities of which are, 
even yet, but dimly realised. It is written in e style 
charming in itself and unprecedented—we have no 
hesitation in using the word—in its frankness and 
humour. These and other reasons compel our 
attention to it. 

Claude’s work on the commercial production of 
liquid air and its rectification is, in this country at 
least, apt to be overlooked in preference for that of 
other investigators. Yet it has produced distinct 
results from a business point of view, and as a record of 
perseverance and patience in the face of many diffi- 
culties has a distinct moral for the scientific research 
worker. Claude’s mental attitude as revealed in the 
personal paragraphs which the reader frequently 
comes across in this book is indeed worthy of close 
study. About 1895 he was interested in a method of 
storing acetylene gas by dissolving it in acetone, and 
for a time was prevented from developing the idea 
of ‘‘ dissolved acetylene,” as it is now called, by the 
high price of calcium carbide. Believing that the 
electricity used in its manufacture was only required 
for the purpose of furnishing heat at a high tempera- 
ture, he cast about for something that would enable 
him to dispense with this source of energy, and was 
finally attracted to the combustion of carbon in oxy- 
gen. But as large quantities of cheap oxygen were 
not available in those days, his thoughts were turned 
in the direction of the atmosphere and its vast store 
of the gas. To separate the air into its constituents 
by other than chemical means did not appear to be 4 
difficult task ; it certainly could not be impossible. 
“Since oxygen surrounds us on all sides with such 
abundance, under the form of the simple mixture 
which constitutes the atmosphere, it is absolutely 
inadmissible that we should not arrive, sooner or 
later, at a physical process for its separation.’ Thus 
he wrote in 1897, by which time he had grasped the 
fact that the commercial production of oxygen from 
the atmosphere was by itself an object of much more 
importance than the employment of the gas as a means 
of obtaining calcium carbide. ; 

One great charm of this book is that the author 15 
as free in speaking about his failures as his successes— 
a characteristic most unfortunately absent in the 
majority of scientific writers. How many of these 
writers would, for instance, have dared to write such 
a paragraph as that to be found in the middle of 
page 96? Hore Claude tells us that, setting out in 
the belief that theoretically no energy was required 
to separate a mixture of gases into its constituents, 
he endeavoured to effect his purpose with a simple fn. 
His idea was that as the densities of oxygen and nitro- 
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n were different it should be possible to separate 
them by centrifugal force. He “ failed miserably,” 
velocities of 100 m. per second or so not even produc- 
ing partial separation. Years afterwards he realised 
that the separation of a gaseous mixture into its 
constituents did require the expenditure of energy, 
and that the theoretical minimum quantity of energy 
demanded was in excess of what could be developed 
by his fan. Since few engineers would off-hand believe 
that the separation of two gases, without chemical 
affinity for each other, costs energy, we may say that 
a very elegant demonstration of the fact, due to 
Ostwald, and in the first instance, perhaps, to Van der 
Waals, is given by Claude. The argument flows 
from Dalton’s law of partial pressures, and it is shown 
that in the case of air the theoretical work of separa- 
tion is very closely one-tenth of a horse-power hour 

er cubic metre of oxygen produced. 

Claude’s next endeavour was to separate the gases 
by utilising their unequal solubility in such a liquid 


‘as alcohol under the influence of pressure and low 


temperature. The low temperature was obtained by 
utilising the cooling effect produced by gaseous 
expansion. Failure to achieve anything definite had 
again to be recorded. This was in 1898. Some time 
previously Dewar had shown that liquid air could be 
separated into its constituents by taking advantage 
of their different volatilities. Claude learnt of 
Dewar's work, and immediately perceived in it the 
solution of his problem, 

At this date Linde, Hampson, and others had 
succeeded in producing liquid air on a commercial 
scale by taking advantage of the Joule-Thomson 
effect, and the former at least had commenced his 
efforts which several years later were to result in a 
practical process of rectification. Claude deter- 
mined to tollow them, and with ardour, too, because 
he thought he could perceive defects in their work. 
Siemens, Solvay, Hampson, Linde, and the others 
had all tried to obtain low temperatures by utilising 
the expansion of compressed air in the cylinder of 
an engine doing external work, and had in a body 
pronounced the method impracticable. It was 
impossible, they said, to insulate the expansion 
engine from the inflow of heat, its moving parts by 
their friction generated heat inside the apparatus, 
and whatever lubricant was used congealed long before 
the temperature of liquefaction of the air was reached. 
By employing the Joule-Thomson effect success was 
obtained, because in place of the expansion engine 
there was used a simple throttle valve, easy to insu- 
late, having no moving parts and requiring no lubrica- 
tion. Yet theory incontestably showed that, practical 
difficulties put aside, expansion in an engine with the 
production of external work should, as a means of 
“ producing cold ’’—we follow the author’s phrase- 
ology—be a much more efficient process than expan- 
sion through a throttle valve with the production of 
internal work. 

Encouraged by d’Arsonval and Potier, Claude 
appealed against the verdict pronounced by his 
predecessors. ‘“‘ There is a rule in matters of scientific 
research,’ he writes, ‘‘ whose invariable application 
the history of progress affirms in indisputable fashion, 
and which Claude has always borne in mind. When 
a thing is possible according to theory and only 
practical difficulties oppose its realisation, it is 
infinitely probable that these difficulties are not 
insurmountable ; it is infinitely probable that at the 
price of more or less time and more or less pains a 
means can be found which will permit of the thing 
being realised and theory confirmed.” Whether 
true or not, this is a brave saying, and shows the spirit 
of the man. 

It would serve but little purpose to follow in detail 
the history of Claude’s work during the immediately 
succeeding years. He settled in his own mind that 
of the difficulties encountered by previous workers 
who had tried an expansion engine that due to the 
congealation of the lubricant was the only one of any 
moment. He argued, however, that if once he could 
get his expansion engine down to the temperature of 
liquefaction the liquid air itself would form a sufficient 
and efficient lubricant. During the preliminary 
cooling-down process ordinary lubrication would be 
necessary, but he recalled some previous experiments 
of his on the magnetic properties of iron at low tem- 
peratures, in the course of which he had been struck 
by the remarkable incongealableness of petroleum 
ether. He proposed therefore to use at first an 
ordinary lubricating oi], which as time went on and the 
temperature fell would be diluted with an increasing 
quantity of petroleum ether until - 190 deg. Cent. 
was reached, when liquid air would be formed under 
atmospheric pressure and no other lubricant be 
required. 

His first decisive trial was made in 1899, “on a 
cold, snowy night of November, within the somewhat 
forbidding tramway depot of the Bastille-Charenton 
Tramways, a totality of conditions of very doubtful 
comfort, with which Claude’s circumstances and his 
occupations for the time being compelled him to be 
satisfied.” Three hours after the start the toluene 
thermometer placed in the exhaust had reached its 
lowest graduation, “‘ conscientiously extended by the 
maker down to — 150 deg. Cent.’’ The thermometer 
was still falling when a few minutes later the liquid in 
it froze. A few more minutes and the machine 
stopped without having furnished a drop of liquid 
air. Still, he had gone a good way towards it, and he 








tells us that, enchanted, he sought his sleeping quarters 
for the night—a tramway car. 

For the second time his ignorance served him in 
good stead. Had he known of the limit which theory 
shows is in existence for the energy required to 
separate a gaseous mixture into its constituents, 
he might never have been led to begin the important 
work of his life. Had he known on that “ cold, 
snowy night of November” that toluene solidifies 
at — 100 deg. Cent. and that the thermometer maker 
had committed a very gross error, he might have been 
induced to give the work up, for, as he himself says, 
— 100 deg. Cent. is insufficient to arouse any enthu- 
siasm. ‘ All of which,’’ he adds, ‘‘ would almost 
prove that with ignorance and imperfect tools every- 
thing can be achieved.” 

Still enthusiastic, he continued his efforts, but 
for the next two and a-half years he failed to get a 
single drop of liquid air, although he could get tem- 
peratures as low as - 170 deg. Cent. Twenty degrees 
off success and a meeting of shareholders whose 
patience was exhausted was to be held the next day. 
On Sunday, May 26th, 1902, he was in despair when 
an idea struck him, The very low temperatures of 
the exhaust from his engine could not bring about the 
liquefaction of air at atmospheric pressure, but 
could it not liquefy a portion of the air if kept at the 
pressure of admission ? Two hours latera thin thread 
of liquid air was escaping into the holder which had 
waited so long for its appearance. 

We need not deal with the various improvements 
which Claude thereafter introduced in his process 
for liquefying air. He had, of course, done only what 
Linde had accomplished seven years previously, but 
he had effected it in a manner which Linde and all the 
rest had emphatically pronounced impracticable, 
if not impossible. Further, his process promised to 
be much more efficient than Linde’s. 

Having obtained his liquid air, his next subject 
for consideration was a method whereby it might be 
rectified, whereby it might be separated into oxygen 
and nitrogen. On turning to this part of the work, 
he at once quarrelled with an opinion expressed by 
Sir James Dewar in 1897, which opinion had been 
accepted as an article of faith by, and had influenced 
the work of, his rivals, including Linde. When 
liquid air is evaporated the more volatile constituent, 
nitrogen, predominates at first in the evaporate. 
Everybody agreed to this. When gaseous air is 
condensed the two constituents oxygen and nitrogen 
liquefy simultaneously. So at least said—and, we 
gather, still says—Sir James Dewar, and Linde agreed 
with him. Without apparently any experimental 
evidence to go upon Claude declined to accept this 
theory. He regarded it as anti-physical, and for that 
reason alone would have nothing to do with it. He 
would not believe that condensation could be any- 
thing else than the inverse of evaporation. Liquid 
oxygen boils at a higher temperature than liquid 
nitrogen. Therefore, he argued, when the tempera- 
ture of gaseous air is progressively lowered oxygen 
should predominate in the initial condensate. 

Claude had the courage of his convictions, and in 
1903 was able to offer convincing experimental 
evidence as to their truth to the Academy of Sciences. 
If he condensed a given volume of air completely 
the liquid resulting had, of course, a composition of 
21 per cent. oxygen and 79 per cent. nitrogen. If, 
however, he drew off the first portions of the con- 
densate just as they were formed the liquid was found 
to be super-oxygenated. He could, in fact, get it 
with as much as 48 per cent. of oxygen in its com- 
position. 

The importance of this result was at once evident 
to him. To extract oxygen from the atmosphere 
Linde first condensed the air completely and then 
evaporated it in a rectifier. The isolation of the 
oxygen from the nitrogen was commenced and finished 
in the rectifier. He (Claude) would take advantage 
of his discovery and would make the process of 
condensation responsible for a preliminary partial 
isolation of the constituents, which isolation would be 
completed in the rectifier. He would thus spend less 
work on liquefying the air and at the same time save 
in the matter of rectification. 

The practical details connected with the carrying 
out of this idea will be found described in the second 
of our articles referred to above. We need not 
mention them here, although to make our tale com- 
plete we may say that so far as the process of recti- 
fication which Claude employed was concerned, he 
fell foul of Linde, and by a celebrated judgment of 
Lord Justice Fletcher Moulton’s, delivered in 1908, 
his patents in this direction were held to infringe 
those of his rival. It is worth adding, however, that, 
in this country at least, Linde and Claude plants are 
now being worked side by side in the bonds of friend- 
ship. 

Had we sufficient space at our disposal we should 
have liked to have quoted from this book several 
matters pertaining to the properties and physical 
effects of liquid air ; why it is, for instance, that liquid 
air does not kill microbes ; why it is that it may be 
poured over the hand or taken into the mouth with 
impunity ; why it is that ‘if automobile aspirants 
proposed to await the advent of liquid-air motors 
before taking to the road, they will run a great risk 
of running over no one for a long time.’’” These and 
similar matters, while making an interesting chapter 
in the book, do not constitute its most important 





part. In our opinion by far the most valuable 
feature in it is the lesson it teaches us as to the 
tyranny of scientific dogma and how profitable it is 
at times to shut one’s eyes to accepted beliefs. There 
may be misprints and mistakes in the text, as, for 
instance, when ‘“ Joule-Thomson”’ is variously 
printed as ‘‘ Joule-Thompson,” ‘ Jules-Thomson,” 
** John-Thornton,” or when “ detestable”’ is printed 
for — presumably — “‘ infinitesimal,” with curious 
effect. The grammar at times may be bad, the spel- 
ling different from the dictionary’s, and the construc- 
tion of the sentences clipped and inverted. These 
things do not matter. If anything, they increase the 
charm of the author’s style, and add to our impression 
of his fine disregard for set customs. 


Panama: The Creation, Destruction, and Resur- 
rection. By Philippe Bunau-Varilla. London: 
Constable and Co., Limited, 10, Orange-street, 
W.C. Price 12s. 6d. net. 

In all probability no great work of construction has 

ever given rise to so much criticism or has created 

a wider feeling of expectation than the Panama Canal, 

that immensely important enterprise now approach- 

ing completion in Central America. It is but natural 
that there should exist a widely divergent opinion 
concerning both the efficiency of the scheme of con- 
struction and the ultimate safety of the waterway ; 
of its necessity and practical utility to the world’s 
commerce and industry there has never been, and 
never can be, any question. Among the more pro- 
minent of the critics of this great enterprise is 
M. Philippe Bunau-Varilla, a French engineer of great 
reputation and distinction in his own country ; his 
views are not only of moment upon this account, but 
because he was closely connected with the canal in 
its earlier days. In fact, from the age of twenty, he 
tells us, he has lived for one ideal—the realisation of 
the Panama Canal. ‘‘ Through fever, suspicion, and 
political intrigue,” we learn, “‘ he worked for the 
several French attempts towards the canal ;”» upon 
the great failure he went to America, defeated the 

Nicaragua scheme, engineered the revolution of the 

Republic of Panama against Colombia, and generally 

associated himself with the project in every phase of 

its completion. Now that it is near completion M. 

Bunau-Varilla is posing as its candid friend, and he 

plays the part so well that it is not difficult to under- 

stand the American constructors re-echoing George 

Canning’s pious exclamation: ‘“‘ But of all plagues, 

good Heaven, thy wrath can send, save, save, oh! 

save me from the candid friend.” 

For years past M. Bunau-Varilla has been a con- 
stant and, indeed, a too frequent correspondent of the 
Press, technical and otherwise, upon the subject of 
the canal and its North American constructors. He 
has taken exception to the scheme ab initio, and 
although his objections have been courteously and fully 
replied to by the engineers whose capacity he has called 
in question, it has been apparently impossible to 
satisfy his contentions or to placate his opposition. 
Now, he has collected all his charges in a single volume, 
amplified and extended them, illustrated his criti- 
cisms with elaborate arguments, maps, and diagrams, 
and, in fact, has made out what he no doubt considers 
a most damaging case for the prosecution. Never- 
theless, to the average reader there is a lack of 
conviction in most of the statements set forth, 
a certain egoism which forcibly detracts from the 
generally stable arguments used, and a peevish fault- 
finding that brings to mind Coleridge’s definition of a 
critic—‘ one who has failed.” M. Bunau-Varilla 
has, however, not spared himself any trouble in 
offering this monumental volume to the public, and 
his industry—apart from his conclusions—must be 
commended. 

The author has divided his book into thirty-three 
chapters, an epilogue, three supplementary chapters, 
a further six chapters, and a conclusion, three more 
chapters, and an appendix of some additional twenty 
pages. It would almost appear as if he could not 
bear to tear himself away from his subject even then, 
for there is a full page of errata and a most compen- 
dious index consisting of a further fifteen pages. 
The first portion of the work is a singularly fascinating 
description of the early French attempts to build 
the great waterway, and certainly no writer could 
have treated this subject with greater sympathy 
or a more close acquaintance with matters touched 
upon. M. Bunau-Varilla does not spare his country- 
men in his relation of the deplorable muddle and 
wholesale corruption which existed upon the Isthmus 
in the initial stages of the undertaking. We learn 
a good deal concerning the reasons which led to the 
abandonment by the French and the sale of the under- 
taking to the Americans. The part which the author 
himself took in the revolution of the Panamanians 
against the parent Republic of Colombia were not 
very creditable, although M. Bunau-Varilla seems to 
be under the impression that they were, and that he is 
entitled to be considered as a hero. There will also 
be found as many to dispute his claims in this respect 
as his statements in reference to the constructional 
“errors”? of which he gives us an imposing but 
unconvincing list. 

Furthermore, M. Bunau-Varilla would seem to 
cherish an unusual perception of the word “ private ” 
or “confidential.” We find him, for instance, 
printing—page 368—a communication addressed to 
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him, in his capacity of Minister Plenipotentiary of 
the Republic of Panama, by Mr. John Hay, and 
marked prominently in the corner “‘ Most confi- 
dential.” The communication has reference to the 
Hay-Bunau-Varilla Treaty, which illegally and most 
unfairly deprived Colombia of all interest in the 
territory which was wanted by the United States for 
the canal, and which might have been obtained in a 
perfectly honest manner if only a little more patience 
and tact had been forthcoming. The terms of the 
Hay-Bunau-Varilla Treaty were decidedly more 
advantageous to the United States than had been 
those of the Hay-Herran Treaty, which had been 
ratified at Washington in March of 1903. M. Bunau- 
Varilla always insists upon entitling the extremely 
democratic United States Secretary of State ‘ Your 
Excellency,” when he entirely disclaims any such 
distinction. In all probability Mr. Hay would have 
been much more pleased if the author of this book 
had consented to regard the many diplomatic com- 
munications which passed upon the subject of the 
Panama revolution in the light in which they were 
composed and in which they were marked, “ Most 
confidential.” 

To attempt to follow the author in his arguments 
against the wisdom and the endurance of a lock canal 
would be impossible in the limited space at our com- 
mand. As large a volume as that put forward by 
M. Bunau-Varilla would be necessary to contain the 
replies to and the refutations against the statements 
put forward by this eloquent but extremely hostile 
critic. The distinguished French engineer,seems to 
have taken exception to the work which was decided 
upon by the Isthmian Canal Commission not only—as 
indicated—from the very beginning but through every 
stage of its subsequent progress. According to, him 
the famous Culebra Cut has been carried far deeper— 
in fact, by some 60ft.—than the limit of security 
which he had indicated. The fact that many serious 
slides have occurred and are occurring day by day 
would almost seem to give some _ justification 
to M. Bunau-Varilla’s gloomy forebodings as to what 
would happen if the engineers went too low ; but the 
slides were foreseen from the first, and the engineers 
have never been in any way disheartened or surprised 
at these annoying, but otherwise unimportant, mis- 
haps. Further, M. Bunau-Varilla is wholly opposed 
to the dimensions of the locks; he questioned the 
accuracy of the estimates of cost of construction— 
these have since been proved to have been remarkably 
close and reliable. He considers the Gatun Dam 
‘*‘an eminently dangerous structure ;’’ he drags out 
the old bogey of ‘‘ earthquakes,” although they have 
been proved time after time to be innocuous so far 
as the works of the canal are in question; while, 
apart from the two dangers said to menace the head 
and the foot of the Gatun Dam, there is, according to 
this severe critic, the no less terrifying danger of the 
escape through the fissures of the hills forming the 
rim of the lake of a part of the water stored for the 
operation of the canal. 

In fact, the lamentations of Cassandra were as 
nothing to those of M. Bunau-Varilla ; but just as 
Apollo brought it to pass that the dismal prophecies 
of Priam’s daughter should not be believed, so will 
the high reputation of the American engineers, who 
have devoted themselves to this great project, and the 
popular faith which is reposed in them, serve to dis- 
credit the undeserved and even occasionally ill-con- 
sidered prognostications of this French engineer. 

M. Bunau-Varilla owes a great deal to his publishers, 
who have brought out this work in an irreproachable 
manner. The book could not have been a simple one 
to print in view of its somewhat curious arrangement, 
but typographically it is one of the most attractive 
which this season has produced. The illustrations 
are many and invariably good; the plans and dia- 
grams are equally so. The author may also be 
unreservedly congratulated upon his perfect com- 
mand of the English language, for while we believe the 
original of the work is in French, M. Bunau-Varilla 
himself has translated it for the British market. 

That the volume will be read, and read widely, there 
can be no question ; its very disputatious nature will 
bring that to pass. But it will also provide the not 
inconsiderable number of adverse foreign critics with 
a valuable text-book from which they can continue 
to draw their thunders almost inexhaustively, right 
up to the completion of the canal and long afterwards. 
The one unfortunate aspect of the matter is that, 
as Macaulay has told us, the opinion of the great body 
of the reading public is very materially influenced even 
by the unsupported assertions of those who assume 
a right to criticise. And it will be so in this case. 








THE NEW TOWN BRIDGE AT BOSTON, 
LINCOLNSHIRE. 


THE first mention of a bridge at Boston is in a petition 
to King Edward the First in 1305 by the Earl of Rich- 
mond, who obtained “ pontage”’ for five years, similar 
grants being subsequently obtained. A bridge was 
erected in 1500, was in a bad state in 1539, and fell in 1556 ; 
it was repaired and held out until 1629, when it was in 
such a ruinous state that it was taken down. A new 
bridge was erected in 1631, having a house on the pier, 
which was rented for 13s. 4d.; this bridge was in a danger- 
ous state in 1736, the crown of the arch being lowered to 
prevent its falling! A new bridge was built in 1742 at a 
cost of £396 14s. 6d.; in 1771 it, too, was reported to be 


in a dangerous state, and in 1800 it was decided to erect a | 
new bridge of iron. John Rennie designed the new 
structure, which consisted of eight cast iron arched ribs | 
of about 88ft. span, carrying a roadway 35ft. wide. 

Some years ago this bridge was found to be in a very | 
dangerous state, the ribs—constructed of cast iron, having 
top and bottom members with openwork vertical orna- 
mental web—were fractured throughout, the web having 
parted from the top and bottom members, the stresses 
due to the loads passed through only one member or the 
other, thus creating dangerous unit stresses ; other parts 
of the structure were also cracked. 

Upon the advice of Mr. John J. Webster, M. Inst. C.E., 
of Westminster, the structure was condemned, and a new 
one was designed by him. The new bridge, which is to 
be opened to-day, consists of six parabolic steel ribs 
hinged at the springing and at the crown with a 
versed sine of 6ft. 6in., the width of the road and foot- 
ways being increased by means of cantilevers on the south 
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side from 35ft. to 43ft. between the inside of the parapets. 
The ribs are of box section constructed of angles and plates, | 
the angles being 6 by 6 by } average, with top and bottom | 
flange plates 24in. wide, varying from }in. to l}in. in | 
thickness ; the double web is constructed of plates jin. 
thick average, stiffened with diaphragms at intervals. | 
The ribs are lft. 9in. deep at the centre, tapering to Ift. 3in. 
at the pins, the latter being 6in. in diameter, with cast | 
iron bearings. The spandril verticals, fixed on the top 
of the ribs and to the longitudinal girders, are of H section | 
rolled joists 10 by 5; the flooring consists of corrugated 
steel plates Yin. by jin., with additional plate top and 
bottom }in. thick under the roadway,.and 3in. by in. | 
under the footway, the former being paved with wood | 
blocks, and the latter with concrete slabs. A cast iron | 
cornice and parapet surmount the outer rib on the north | 
side and the cantilevers on the others. The old brick and | 
stonework abutments were in splendid condition, and | 
have been retained with suitable modifications for the new | 
design. 
The contractors for the work were Goddard, Massey, | 
and Warner, Limited of Nottingham, the resident engineer | 
being Mr. H. F. Richards, A.M. Inst. C.E. 
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THE MERSEY BAR LIGHTSHIP ALARM 


THE Mersey Docks and Harbour Board has recently 
placed at the bar of the river a new lightship calleg the 
Alarm. This vessel, which is of the most up-t, 
has been built by Hawthorns and Co, 
Limited, of Leith, to the design and under the Supervision 
of Commander Mace, R.N.R., marine superintendent of 
the Board. The vessel was built to a special class of 
Lloyds, and is of steel with specially heavy Scantlings 
A general view of the Alarm is given on p. 73, while m4 

gene view g a Pp » while on p, 74 
are given a sectional elevation and plan of the veggg| 
minus the lantern, drawings of which are given elsewhere 
The vessel’s dimensions are :—Length between per. 
pendiculars on the water-line, 104ft.; breadth moulded 
24ft.; depth, moulded, 15ft. From the sectional clevatio, 
the general arrangement of the ship can be readily under. 
stood. She has a small ward-room and. accommodatioy 

for the master and mate af 
with two compartments for. 
ward for the crew. One of 
these is reserved for sleeping 
and the other for messing 
purposes. The vessel is gy}. 
divided by means of water. 
tight bulkheads, and is (de. 
signed so that she may float 
with any two of the compart. 
ments flooded. Other aq. 
juncts of the ship are: 4 
large winch operated by com. 
pressed air obtained from the 
same source as that used for 
the fog signals, an installa. 
tion of the Marconi wireless 
telegraph apparatus, and a 
submarine bell. 

The chief feature of the ship, 
however, is the illuminating 
apparatus, which differs jn 
many ways from anything pr. 
viously made. This has been 
designed and constructed by 
Chance Bros. and Co., Ltd, 
Birmingham, under the super- 
vision of Mr. W. A. Jeboult, the 
manager of their lighthouse 
department, in consultation 
with Commander Mace. It is of 
the dioptric type, and is claimed 
to be the largest yet fitted on 
any vessel of the kind. The 
lighting mechanism con- 
tained in a glazed lantern, 
9ft. diameter, which is placed 
at the top of a built-up steel 
tower, 26ft. 6in. high and 7ft. 
diameter, with internal spiral 
staircases. The candle-power 
of the beam given by the 
lamp, as determined by calecu- 
lation, is 35,000, based on a 
conservative estimate. As 
ships entering and _ leaving 
the Mersey pass very close 
to the vessel, arrangements 
have been made to diminish 
the glare of the beam—which 
might cause inconvenience to 
navigation—by using a mantle 
of a special size to reduce the 
intensity of the light. This 
mantle can be replaced by one 
of standard dimensions at any 
moment to give the full illumi- 
nating power when desired. 


Is 


Herewith is a section of the 
lantern showing the optical 
apparatus, and on p. 73 is a 
sectional plan of the lenses. 
The apparatus embraces 
several novel features, one of 
the most important of which 
is the arrangement of the 
pendulum. This contains the 
air and oil receiver for the in- 
candescent burner, the air 
being supplied at a pressure 
of 65 1b. per square inch from 
one of the containers of the 
fog signal plant—which will 
be described later on—by 
means of a pipe carried up 
inside the tower, or alterna- 
tively by means of a hand-operated pump inside the 
lantern. The incandescent burner carries a mantle 
50 mm. diameter. The gimbal carriage and lantern have 
been designed to allow a movement of the pendulum of 
45 deg. on either side of the vertical, this being the greatest 
movement which has ever been allowed in an apparatus 


of this kind. The optical apparatus is of the “small 
| 8rd order ” size, 375 mm. focal distance, and gives a triple 


flashing characteristic. It comprises three panels of 
refracting and reflecting prisms, two of which sub- 
tend a horizontal angle of 99 deg. each, and the other 


| panel 81 deg., also a dioptric mirror of 81 deg. horizontal 


angle and 500 mm. focal distance. The appliance gives 
three flashes in quick succession every thirty seconds, 


| namely :—A flash of 0-58 second ; eclipse, 4-08 seconds ; 


flash, 0-58 second ; eclipse, 4-08 seconds ; flash, 0°58 
second ; and eclipse, 20-10 seconds. 

The lenses are supported by a steel table carried by the 
gimbal ball bearing, which itself is carried by means of 


| the ball bearing carriage fitted with horizontal and vertical 


rollers all with ball bearings. A further set of ball bearing 
rollers is placed under the carriage so as to prevent the 


| possibility of the apparatus lifting. The top table of the 


carviage is provided with a gun-metal race wheel which 18 
actuated by means of a bevel pinion in connection wit 

horizontal and vertical shafts driven by clockwork 
mechanism, the latter being operated by a falling weight 


| and steel wire rope guided in vertical ways in the_towe! 
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MERSEY BAR LIGHTSHIP—FOG-SIGNALLING 


APPARATUS 


CHANCE BROTHERS AND CO., LIMITED, BIRMINGIJAM, ENGINEERS 
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The clock is placed upon the floor of the lantern, as shown. 
All the main shafts of the clockwork mechanism are pro- 
vided with journal and double-thrust ball bearings, the 
barrel shaft being of chrome vanadium steel and the clock 
winding gear so arranged that it can be operated inside 
the lantern or at the bottom of the tower. If necessary 
the apparatus can also be rotated by hand from inside 
the lantern and from the deck. When not at work or 





by means of a methylated spirit lamp in a well-known 
manner, and the oil is forced through the vaporising 
tubes by the air pressure, whence it issues as vapour and 
is ignited. 

The fog signalling plant is shown above, and is 
designed to give a blast for two seconds during every 
twenty seconds. As will be observed, the compressing 
plant is in duplicate, each unit consisting of a 








MERSEY BAR LIGHTSHIP ALARM 


when being cleaned the locking gear, consisting of three 


stays which fit into sockets on the pendulum casing, is | 
One of these stays is adjustable in length by means | 
of a screw coupling. A further set of locking gear is pro- | 


used. 


vided between the top of the revolving carriage and the 
table which carries the lenses. 


unskilled man. The vaporiser is heated in a few minutes 


The lighting of the burner | 
tskes only a few minutes and can be performed by any | 








double-acting single-stage compressor coupled direct 
| toa Hornsby 11 brake horse-power oil engine and mounted 
upon a common base plate. Each unit alone is capable 
of maintaining sufficient air pressure to operate the 
signal, while one set is kept in reserve in case of break- 
down. The engine and compressor cylinders are cooled 
by sea water, which is circulated by means of a pump 
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End Elevation of Fog Signal Plant Looking Aft. 
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into two air storage receivers of a total capacity of 
200 cubic feet. These receivers are always charged to a 
pressure of 100 Ib. per square inch, so that the signal may 
be sounded at a moment’s notice and maintained for a 
space of about fifteen minutes, which gives ample time te 
start up one of the engines. This is done by compressed 
air taken from the receivers, but as an alternative a 
small hand-operated air pump and receiver are provided. 
The air under pressure is led from the storage receiver 
to the sounding receiver in the deck-house through steel 
pipes of large diameter and easy bends, and the pressure 
at the siren is reduced by means of a valve to 25 lb. per 











LENSES 


SECTIONAL PLAN OF 


square inch. The siren is of the cylindrical pattern giving 
a note of 182 vibrations per second, which corresponds with 
upper F sharp in the bass clef. In order to maintain 
uniformity of pitch, a friction governor is fitted to the 
siren. ‘The siren and its admission valve are of the latest 
type, designed to give as far as practicable a free and 
uniform air flow. The admission of air to the siren is 











' driven off the crankshaft. These compressors discharge 


controlled by means of a small pilot valve, which is actuated 
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by a weight-driven clock having a governor to maintain 
the regularity of the sounding periods. The trumpet is 


of the vertical type, of cast iror, and is provided with a | 


mushroom head of copper. In order to guard against any 
possibility of failure of the signal, the air piping and valves 
are so arranged that either or both compressors may 
deliver into either or both receivers, while a permanent 
record of the time and duration of the blasts of the siren 
is obtained by means of an autograph recording instru- 
ment. 
Chance Brothers and Co., who have left no stone unturned 
to provide thoroughly reliable mechanism whereby 


mariners within several miles of the Mersey Bar may be | 
acquainted with their position either during the day or | 


night, irrespective of the state of the weather. 


The same firm has during the last few years supplied | 


apparatus of the pendulum type, though of a smaller size, 
for the Crosby lightship, also under the jurisdiction of the 
Mersey Docks and Harbour Board, and the Bull lightship 
of the Humber Conservancy. 
a been of service in perfecting the apparatus described 
above. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE ASSOUAN DAM. 


Sir,—Mr. Alessandrini’s interesting letter in your paper of 
July llth is before me, and whether one agrees with it or differs 
from it, it is a pleasure to read it and a pleasure to answer it. 

(1) He says that a longitudinal fissure between the old and 
new dam ought to show along the roadway. There was a 
roughly horizontal fissure ‘‘ high up on the wall,” as pointed out 
by Mr. McClure, which I have shown in your paper of June 20th. 
If the whole of the top of the dam from side to side had not been 
new work—see Section No. 3 of June 20th—the crack might 
have come right up to the roadway. The homogeneity of the 
upper masonry has stopped it where I have shown it. 

(2) He says that the rock at the east end of the dam is very 
sound, and so it is. So sound did the borings show this rock to 
be, from the Connaught Stone and eastwards, that I placed the 
spillway of the dam here in the desi The settled portion of 
the new work, however, is in the 200 metres west of the Connaught 
Stone, and here we have different stuff. So poor was the rock 
that the dam in this section was provided with weepers after 
it had been taken down to a great depth. There was no sand- 
stone here at the surface. 

(3) Mr. Alessandrini talks of visitors superficially visiting the 
dam. The dam is too much a part of my life for me to visit it 
superficially. When I go I spend hours examining and ponder- 
ing, and, if in doubt, return on the morrow to make doubly sure. 


The fog signalling plant has also been supplied by | 


| an exaggeration how easy to convict of it. 


The experience thus gained | 





Drawers 


He then talks of wetness and dryness. I can understand that 


| as a genera’ principle, but in my letter which appeared in your | 


paper of May 24th I have said something widely different from 
that :—** Towards the end of Decembe~, 1912, I was at the dam 


| and saw the downstream face seriously cracked in a dozen places | 
| along a length of some 200 metres. 
| over fin. in width. 
| and running across the road in half a dozen places. 


Some of the cracks were 


I wrote to 
that effect to the Egyptian Gazette and confirmed it in an inter- 
view the paper had with me. No contradiction appeared any- 


| where, though nearly everything else I said or wrote this winter 
No con- | 


| tradiction appeared until after the joints had been raked out, the | 


was freely criticised by the Government mouthpieces. 


leaks made to run down inside the false pointing, and the water 


led off into pits of broken stone sunk downstream of the dam. | 


In April I went again to the dam, in the interests of my book, 


and saw the cracks all closed with false pointing and the leaks | 
Here was a statement which appeared | 


concealed from view.” 
twice in a paper read by everybody in Egypt, and yet not one 
word of contradiction appeared anywhere. If there had been 
Iknow Mr. McClure, 
in your paper of May 9th, talks of my doubtful taste in cviticising 
publie works, as officials are unable to reply. I was an official 
for twenty-five years, and when I had a sound thing to say my 
chief always gave me permission to say it. I belonged then to 
the Institution of Civil; Engineegs, read a paper, and freely 
answered all criticisms of this paper. I did the same to criti- 
cisms of the dam project. The Government to-day has many 
friends who are taking up the cudgels in its favour. Why did 
they not d> so in January? The Government has a press 
bureau, which is paid to put us all what is called straight, and 
spends its days contradicting what it calls false news. Why did 
it not contradict me ? For the simple reason it did not dare to 
do so. I said that this part of the new work was “ looking like 
a netted melon and leaking like a sieve.’’ If the news was false, 
it was its duty to contradict it. 

I shall first show why it happened and then how it happened. 

If a dam is raised from the base upwards in masses of masonry 
which are either horizontal or nearly so, the structure is more o- 
less of a monolith. The raised dam, however, has been built 
in vertical masses cemented together afterwards, and before 
they were cemented together the upstream part had been already 
subjected to water pressure, while the downstream had not. 
Now, when such a heterogeneous mass of stuff with vertical 
joints is suddenly subjected to heavy water pressure the down- 
stream part receives far severer pressure than the upstream 
part, and if the rock is decidedly inferior there is bound to be a 
settlement, and however slight the settlement may be, the weak 
vertical joints will yield. This has happened along some 200 
metres in length of the dam, not uniformly, of course, because 
the rock is not uniform, but more where the rock is very inferior 
and less where it is less so. 

When the reservoir was raised to its lower level in the first 
half of 1912 there must have been a little settlement here and 
there, and then the joints were raked out and the false pointing 
‘mployed to cover them. When, however, towards the end of 
1912 the reservoir was abruptly raised to its higher level all these 
joints opened out again, serious cracks appeared, and serious 
leaks. The separation was complete, and it was just then that 
I saw the dam on the 23rd, and again on December 24th. 


The water, moreover, was flowing out freely | 


All this talk about the dam being called unsound is moon- 
shine. The dam is as sound as it need be; it is the addition 
which is unsound where the rock is weak and unnecessary where 
the rock is sound. 

(4) Mr. Alessandrini asks me to admit that I was wrong about 
the sample block. Of course, I was, and I admit it with alacrity. 

(5) About the iron sluices I was quite right, and that I was 
| right about them is confirmed by the fact that in the addition 
| there is no iron ; it is all granite. When they widened the open- 
| ings in the addition by a foot iron sluices would have been very 
| convenient, and yet they were religiously tabooed. 

W. WILLcockKs. 
Royal Societies Club, July 14th, 


STARTING ROTARY CONVERTERS. 

Str,—In the article on ‘ Modern Converting Machinery,” 
on page 681 of your issue of June 27th, 1913, you mention the 
| new self-synchronising method for starting rotary converters, 
| and comment on the curious coincidence that several engineers 
appear to have thought of this method at practically the same 
time, as not only the British Westinghouse Company but also 
the British Thomson-Houston Company have made it known 
that they are manufacturing self-synchronising rotary con- 
verters. Up to now I have never heard the claim from engineers 
of the British Thomson-Houston Company that they had dis- 
covered this method independently. What Mr. Whittaker of 
the B.T.H. claimed in the discussion on my paper before the 
Institution of Electrical Engineers was only that certain tests, 
which were practically identical with test curves published by 
myself, had been made by him before my paper was published. 
The self-synchronising method, however, had been fully described 
and complete diagrams of connections had been submitted several 
months before publication of the paper to customers and pros- 
spective customers of the British Westinghouse Company, and 
I do not think that the engineers of the B.T.H. Company have 
ever denied the fact that they got knowledge of this method 
through information about orders received by the British West- 
inghouse Company. , 

It may be of interest to state that the patent eovering this 
method of starting, which I applied for on April 23rd, 1912, 
No. 9644, has just been granted to me. E. RosENnBERG. 

Manchester, July 12th. 











LAUNCHES AND TRIAL TRIPS. 


Incoma, steel screw steamer ; built by D. and W. Henderson 
and Co., Limited ; to the order of Messrs. T. and J. Harrison, 
Liverpool, for the Rennie Line; dimensions, 416ft., 52ft. by 
31ft.; a speed of 15 knots was obtained on trial trip, July 3rd. 

Karoomsa, triple-screw passenger and cargo steamer ; built 
by Harland and Wolff, Limited ; to the order of MclIlwraith, 
McEacharn and Co., Limited, of London and Melbourne; 
dimensions, 468ft. by 60ft.; trial trip, July 10th. 

ATTENDANT, twin-screw passenger tender ; built by Harland 
and Wolff, Limited, at Glasgow ; to the order of Elder, Dempster 
and Co., Limited, of Liverpool ; dimensions, 131ft. 3in. by 2 7ft.5 
to carry passengers to the liners in Lagos Roads and for towing 
in that part of the West Coast of Africa; launch July 10th. 
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AN INTERESTING STEAM ENGINE 
CONVERSION. 

An interesting piece of engineering work has recently | 
been carried out at the electricity works of the Salford | 
Corporation under the superintendence of the consulting 
engineer, Mr. C. D. Taite, by Browett, Lindley and Co., 
Limited, Patricroft. It consisted of the conversion of 
the three-crank compound steam engine, supplied by the | 
above firm about ten years ago, to a uniflow engine. A | 
view of the original engine is given in Fig. 1. It had 
cylinders 14in. and 30in. diameter by 30in. stroke, and was 
direct-coupled to an 800-kilowatt dynamo which it drove | 
at 100 revolutions per minute, with steam at a pressure of | 

{ 


| Spring lever answers the purpose to which it is put quite 
| well, removing the possibility of side stress on the valve 

















Fig. 1—THE ORIGINAL ENGINE 


150 lb. per square inch, 80 deg. Fah. superheat and 25in. 
of vacuum in the condenser. Fig. 2 represents the engine 
after conversion. It has now three cylinders, each 34in. 
diameter by 30in. stroke, and is capable of driving the 
generator when developing 1000 kilowatts at 100 revolu- 
tions per minute. We are informed that the original 
engines under the best conditions required not less than 
24 1b. of steam per kilowatt-hour, but since conversion 
to the uniflow system the steam consumption has been 
reduced by not less than 25 per cent., and, in addition, 
the output has been considerably increased. The gene- 
rators were made by Mather and Platt, Limited, and being 


spindle. 


It should be stated that in this conversion the existing | 
frame and motion work has been retained, the only new | 


of the Seams of the Neighbourhood ;”’ “ Collieries of the 
Yorkshire and North Midland District and their Pro- 
ducts ;”’ and an alphabetical list of collieries. The book 
is well got up and illustrated. 

THE 1913 edition of ‘“‘ The Newport Year-book,” which 


parts being the cylinders, pistons, valves and valve | was originally published in 1898, has recently made its 


mechanism. 


All the motion work, including the valve | appearance. 


It is obtainable at 5s. net—5s. 6d. post free— 


gear, is lubricated from two valveless oil pumps in the from the Williams Press, Limited, of Newport, Monmouth. 
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Fig. 3—-VALVE GEAR OF CONVERTED ENGINE 


crank case and operated from one of the excentries. The 
conversion has been carried out in accordance with David- 
son’s patents. 








BOOKS OF REFERENCE. 


HULL occupies the position of third port in the United 
Kingdom, both as regards its coal shipment and as con- 
cerns the value of its imports and exports. It is a 
thoroughly go-ahead place and lets slip no opportunity 
of bettering itself or of increasing its shipping facilities. 
The story of its rise and progress as a coal port is well told 
in an interesting Book of Reference known as “ Hull as 
a Coal Port, and the Yorkshire, Derbyshire, and Notting- 
hamshire Coalfield.” This book is edited and published 
at 2s. 6d. net by Mr. H. E. C. Newham, of 10a, Bishops- 
lane, Hull. It is prefaced by an article by Sir Albert K. 





| Rollit, who is particularly fitted to have written it, seeing 
‘ that, besides his all-round commercial knowledge, he was 














Fig. 2—THE CONVERTED ENGINE 


of a very substantial construction, are able to be used for 

this higher output. | 
_ Fig. 3 shows the arrangement of the valve gear adopted | 
in the converted engine. It will be seen to be of simple | 
construction. Two cams are oscillated by means of | 
excentrics fixed to the crank shaft—the excentrics being | 
those originally used for the engine when working com- | 
pound. Between the cams and the valve spindle are 
inserted three rollers carried at the end of a spring lever. 
The two outer rollers bear on the cam, while the centre 
roller is in contact with the valve spindle, and the oscilla- 
tion of the cams opens and closes the valves, which are 
of the drop type. It will be observed that there are very | 


few joints, and as the lift of the valves is very small, the | Coalfield ;” ‘Classification of Coal : Some Characteristics | 


one-time president of the Hull Chamber of Commerce. 


| The remainder of the book is divided into six parts. In 


the first of these are given particulars of the docks and 
facilities for the coal trade at Hull, which are accompanied 
by some excellent maps and plans showing not only the 
lay-out of the numerous docks, but the exceedingly exten- 
sive railway network which leads to them. Then comes 
a chapter giving statistics of the coal trade of the port. 
From this we learn that whereas the total export of coal 
in the year 1840 was only 42,298 tons, it was last year as 
much as just over 6,000,000 tons, and that the export has 
more than doubled itself since the year 1900. The remain- 
ing chapters are :—‘‘ The Yorkshire and North Midland 


| ‘* Marconi history.” 


| apparatus. 
| range in kilometres, the wave length in metres, the nature 


It contains, as usual, a very large amount of information 


| concerning this flourishing port. There is first of all the 


Report of the Council of the Newport Chamber of Com- 
merce for the year 1912, and a list of the officers of this 
body for the current year. Then follows a comparative 
statement of the trade of the port for the years 1902 to 
1912 inclusive. From this it is apparent that the imports 
of 1912 were the largest of any of these years, saving only 
1908, the difference in this case being only 1742 tons in a 
total of over 1} million tons. The exports were 5,886,096 
tons, which were less by 219,773 tons than in 1911, but 
greater than in any of the other years named, while the 
total volume of trade was 7,412,294 tons—or only 20,004 
tons less than in 1911 and greater than any other year 
since 1902. One hundred and six sailing vessels of,a total 
of 32,847 tons, and 1447 steamers of 1,919,901 tons—a 
total of 1553 vessels of 1,952,748 tons—entered the port, 
while 112 sailing vessels of 42,147 total tons and 1574 
steamships of 2,343,541 total tons—together 1686” vessels 
representing in all 2,385,688 tons—left the port. Numer- 
ous other tables and statements show how this total trade 
is made up and the nationalities of the vessels frequenting 
the port. Details are also given of mineral production 
in the Newport district in 1910 and 1911, of coal produc- 
tion in the district from 1886 to 1912, and the timber trade 
of Newport. There is also a list of colliery owners and 
collieries in Monmouthshire and a list of the ocean steam 
lines running from Newport. The foregoing by no means 
exhausts the contents of the book, but is sufficient to indi- 
cate its general scope. 

WIRELEss telegraphy has now come by a year-book. 
It is entitled ‘‘ The Year-book of Wireless Telegraphy and 
Telephony,” and is published for the Marconi Press 
Agency, Limited, by the St. Catherine’s Press, of Oswald- 
estre House, Norfolk-street, Strand, price 2s. 6d. net. 
It is a big book, running to over 550 pages, and it contains 
a vast amount of information regarding the subjects of 
which it treats. It is written, naturally, largely from the 
Marconi point of view. It contains, first of all, a yearly 


| record of progress of wireless telegraphy since the year 
| 1896, when Mr. Marconi first came to England. This 


gives a comprehensive summary of the chief events in 
Then follows the text of the Inter- 
national Convention of 1912, and after that come the laws 
relating to wireless telegraphy which have been made by 
various countries in the world.’ Details are then given of 
all the land stations throughout the universe and of the 
numerous ships which are now fitted with wireless 
In the case of each the call signal, the normal 


and hours of service, and the charges made are given. 
Following these there are articles on: (1) “ Electrical 
Measurements in Wireless Telegraphy,” by Dr. J. A. 
Fleming; (2) “‘ Wireless Time Signals,” by Arthur R. 
Hinks ; (3) ‘“‘ The Wireless Direction Finder,” by C. E. 
Prince ; (4) “‘ Distress Signalling,’ by G. E. Turnbull ; 


| (5) ‘The Marconi System of Wireless Telegraphy,” by 


Andrew Gray; (6) “ Principles of Wireless Telegraphy 
Explained by Mechanical Analogies,” by Capt. H. Riall 
Sankey; (7) ““Syntony: The Technical Situation of 
Radio-telephony,” by Dr. J. Erskine-Murray ; (8) “ The 
Development of the Wireless Telegraph Transmitter,” by 
R. G. Kindersley ; ‘“‘ Wireless Telegraphy for Military 
Purposes,” by Major J. E. Cochrane; (9) “‘Some Facts 
and Theories of Long-distance Signalling,” by Dr. W. H. 
Eccles; and (10) ‘‘ Methods of Producing Continuous 
Waves,” by C. E. Prince. Then follow sections devoted 
to ‘‘ Useful Formule and Equations,” ‘Glossary of 
Terms,” ‘‘ Dictionary of Technical Terms,” and ‘“ Useful 
Data.” Lists of wireless patents and commercial wireless 
companies are then given, and finally there are some 
biographical notices with photographs, and a list of books 
dealing with wireless telegraphy and telephony. The 
book is eminently readable and will no doubt be found 
valuable by those who desire to study the history and 
present position of wireless telegraphy. 
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PETROL-DRIVEN FIRE PUMP 
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A PETROL-DRIVEN PUMPING PLANT. 


A DUPLEX set of petrol-driven pumps has recently been 
completed by Merryweather and Sons, Limited, of Green- 
wich, for the fire protection of a large cotton mill abroad. 
It is illustrated in the accompanying engravings, and is one 
of the largest installations of its kind yet constructed by 
this firm. The set has a total pumping capacity of 1000 
gallons per minute against a head of 300ft., and consists of 
two separate and identical units each of half the total 
capacity, so that one set may always be available should 
the other be under examination or repair. 

The petrol motors are each designed to develop from 60 
to 70 brake horse-power, and have four cylinders, 5jin. by 
64in. stroke. They are fitted with an automatic two-jet 
earburetter, and the ignition gear is duplicated throughout, 
one set of plugs being wired to a high-tension magneto, 
the other having an accumulator with a high-tension 
distributor. Forced lubrication by means of a positive 
action pump is provided, and the cylinder cooling is 





SECTIONS 


carried out by a branch from the delivery side of the pump 
The pumps themselves are of Merryweathers’ patented 
“Hatfield” reciprocating type, having three barrels 
arranged 120 degrees apart around a common crank shaft 
with a single crank—sectional drawings are given herewith. 
The pumps are entirely of gun-metal, and have plungers 
7in. diameter by Sin. stroke. The valves are of the india- 
rubber disc type, and the makers explain that they are 
arranged around the plungers in such a manner that a 
minimum amount of air space with sufficient clearance is 
allowed, this being done so as to make the pumps operate 
on lifts up to 27ft. without the necessity of priming. Each 
set of valves is arranged under a separate cover, the 
removal of which exposes the whole for examination or 
renewal. 

The pumps are driven from the motors through metal-to- 
metal cone clutches, and by silent chain gearing with a 
ratio of about 4 to J. Each pump has copper air vessels, 
and is connected to a common suction and delivery branch. 
The delivery pipes are fitted with retaining valves and 
automatic by-pass valves, so that if a hydrant should be 
suddenly shut the supply is delivered back into the suction 
main. Each pump and motor set is erected on a framing 
of parallel bars of channel steel, supported at the corners 
on cast iron standards ready for bolting down to the 
foundations. 


| 





This installation is designed to serve 20 ‘‘ Metropole ”’ 
hydrants, with 2000ft. of canvas delivery hose, and was 
supplied complete with the main piping and all accessories 
ready for erection. A fire pumping installation of this 
capacity allows six jets, each jin. diameter, to be delivered 
simultaneously with a maximum impact force. 








THE WORKING FLUID OF INTERNAL COM- 


BUSTION ENGINES.* 


By DUGALD CLERK, D.Sc., F.R.S., M. Inst. C.E., 
M.I. Mech. E., F.C.S. 
(Continued from page 52.) 

SoME years ago I devised a new method whereby the pheno- 
mena of heat loss and varying specific heat could be studied by 
indicator diagram and the actual working fluid behind the 
piston could be made to give information on these points during 
the progress of explosion, combustion, and expansion in a work- 
ing gas engine. The problem is a difficult one, and so far as 
my knowledge carries me, no previous attempt had been made 


OF PUMP 


even to determine a cooling curve for flame gases behind a moving 
piston. The method of experiment adopted by me was as follows: 
—The engine selected for the first experiments had a cylinder of 
l4in. diameter and 22in. stroke; the exhaust and inlet valve 
levers were supplied with longer pins than usual, so that the 
rollers mounted on these pins could be moved into or out of the 
range of the exhaust and inlet valve cams. When each roller 
was caused to slide to one end of its pin the cam passed clear of 
it and the lever was not operated. When at the other end of 
the pin the roller engaged with the cam and the lever operated 
in the usual way. A spring and trigger gear was so arranged that 
the rollers could be put out of range of the cams at any required 
instant. By this contrivance the engine could be run in its 
normal way in accordance with the Otto cycle either at a light 
or heavy load, and any given explosion could be selected for the 
purpose of the experiment by operating the trigger at the 
proper moment. It was thus possible to run the engine at its 
normal speed under the usual propelling explosions, and to select 
at any given moment any particular charge, move the rollers 
out of the range of the cams immediately the charge entered, 
and so obtain an explosion and expansion stroke in the usual 
manner, with the usual charge. But both inlet and exhaust 
valves were held closed and the charge retained in the cylinder. 
When the exhaust period was approached the exhaust valve 
remained shut, and accordingly the hot exhaust gases were 
retained in the cylinder and compressed by the return stroke of 
the piston into the combustion space at the end of the cylinder. 
The energy of the fly-wheel was sufficient to keep up the rotations 


* The Junior Institution of Engineers, Gustave Canet Lecture, June, 1913. 


of the engine, with but little fall in speed during the sho 

period of observation. The piston was thus caused to moyg . 
and fro, alternately compressing and expanding the hot pas ad 
which were contained in the cylinder so long as the gear prevented 
the operation of the inlet and exhaust valves. 

An indicator card taken from such an initial explosion and 
expansion and the subsequent series of compressions pr 
expansions is given at Fig. 6; @6 is the ordinary cCompressig, 
line indicating the compression of the charge before « <plosion, 
bc is the usual explosion line, and c A the usual expansion lin, 
after explosion, At A, however, instead of the pressure fallin, 
to the atmosphere by the opening of the exhaust valve, ag the 
exhaust valve remains closed no escape of the hot products of 
combustion is possible, and, accordingly, the return of the pisto, 
produces the compression line A B ; the next outward movement 
of the piston produces the expansion line B C, followed by the 
compression line CD; expansion line DE; compression |ing 
EF; expansion line FG; compression line GH ; expansion 











Clerk diagram of explosion and alternate compression and exi.) 
of hot gases in engine cylinder 


Fig. 6 


line H I, and so on. In this diagram the successive com pression 
and expansion lines have continued to be traced until the fall of 
pressure due to cooling brings the contents of the cylinder at the 
outer end of the stroke below atmospheric pressure, when the 
outer atmosphere opens the valves against the pressure of their 
springs, and so the experiment terminates. It will be observed 
that cooling is proceeding during the tracing of all theso lines ; 
had no cooling occurred on any particular expansion and com. 
pression stroke, the compression line would lie on the top of the 
expansion line. Consider, for example, the moment repre. 
sented by the point B when the piston is at the extreme inner end 
of its stroke ; then the combustion space is filled with hot gases 
at a temperature and pressure corresponding to the point B; 
after a complete expansion and compression, one out and one in 
stroke of the engine, a complete revolution of the crank, the 
piston is again at its innermost position, and the whole of the 
gases are again contained in-the combustion chamber at a 
pressure and temperature marked by the point D. This point D 
is lower than B, and as the weight of the gaseous contents has 
not changed, it follows that the temperature at D is lower than 
at B. The points B, D, F, H and J thus indicate the t« mpera- 
tures of the gases at the same volume at intervals of one revolu- 
tion of the engine. 

If the engine be running at 120 revolutions per minute, then 
the temperatures represented by the points D, F, H, and J 
give the successive temperature falls suffered by the contents 
during successive revolutions, each lasting 0.5 second. In 
the same way the successive temperatures of the gaseous contents 
at the out ends of the stroke are given by the pressures at 
A, C, E, G, and I. Call the successive temperatures at the out 
end fp, toy, tog, ty3, and ty, corresponding to the points A, (, E, G, 
and I, and the temperatures at the inner end of the stroke 
ty, t1), tye, tg, and t)4, corresponding to the points B, D, F, H, and 
J. These temperature changes are partly due to heat loss from 
the gases to the cylinder walls and partly due to work done 
on the piston by the gases or by the piston on the gases. The 
points at both ends of the stroke when properly dealt with give 
curves of temperature fall due to heat loss to walls. 

Fig. 7 shows @ compression and expansion diagram without 
the explosion line. 

Consider first the series of points at the inner end of the stroke. 











n and omitted 





Clerk diagram of comp 


Fig. 7 


Obviously, if no cooling took place in the cylinder there would be 
no fall of temperature such as is shown between B and D. 
The fall between B and D is not entirely due to cooling, as will 
be seen when we consider what happens to the gases between 
the points B and D. When the engine piston expands the gases 
from B to C and compresses from C to D, a portion of the total 
heat has passed through the cylinder walls, but some work has 
also been done by the gases upon the piston. When the expan- 
sion B C takes place, the gases perform work on the piston equal 
to the area BC V, V,; when the compression C D takes place 
the piston performs work on the gases equal to the area C D V, Vi» 
so that more work has been performed by the gases on the piston 
than by the piston on the gases. Some work has therefore been 
done by the gases in the processes intervening between the points 
B and D; that is, part of the temperature difference ¢t, — 4; 
is due to work done ; it is not all due to heat lost through the 
cylinder walls. The difference between the two work areas is 
BC D, so that the temperature fall ¢, — t,; is due partly to heat 
loss to walls and partly to work done by the gas. 

If the specific heat of the gaseous mixture at the temperatures 
between t; — t;; be known, then the temperature fall due to the work 
area BC D can be calculated, and when deducted from the total 
temperature fall it gives the temperature fall due to heat flow 
through the cylinder walls. It is found that the specific heat 
value need only be approximately known, as the temperature fall 
equivalent of the work area BC D is small in comparison with 
the total temperature fall and little error is introduced by 4 
considerable error in the specific heat value. 

This method enables a true temperature fall curve to be 
drawn, showing the progressive fall of temperature incurred 
from revolution to revolution under the actual working condi- 
tions of the engine. 

Proceeding in this way, I have determined the cooling curve 
for the engine referred to; it is an Otto cycle gas engine of 
60 brake horse-power by the National Gas Engine Company, 
Limited, of Ashton-under-Lyne. The experiments were made 





with Ashton coal gas at the company’s works, Ashton, 
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Fig. 12 
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Fig. 13 


Fig. 8 shows an indicator diagram taken by my method from 
this gas engine when working under a brake load of 50 horse- 
power at 160 revolutions per minute, water jacket at a tempera- 
ture of about 71 deg. Cent. A Richards-Casartelli indicator 
was used. 

rhe temperature of the charge before compression was calcu- 
lated at 95 deg. Cent. The leading particulars are marked 
under the diagram. 

Proceeding in the manner described, I have prepared cooling 
curves from the engine under two conditions—first, with no load 
and the cylinder kept cool, engine running at 120 revolutions 
per minute ; and, secondly, with full load and the jacket water 
hot (71 deg. Cent.), engine running at 160 revolutions per 
minute. The cooling curves show the temperature fall due to 
heat loss, with mean temperatures of the gases varying from 
100 deg. Cent. to 1500 deg. Cent., and exposure calculated to 
one second time. The curves show the rates of temperature 
fall found under these conditions for complete strokes and 
partial strokes of three-tenths of the whole at the compression 
end. Fig. 9 gives the temperature falls incurred per second for 
different mean temperatures calculated in time. The particulars 
are fully given under the diagram. 

Consider first the curves aa}. These correspond to the 
conditions in the engine cylinder when the engine is running 
at 120 revolutions per minute without any load, so that very 











Clerk diagram from National Gas Engine of 14-in. cylinder by 22-in. stroke 
*4 load on brake 50 H.P Jacket temperature 71° C 
fuction temperature 95° C 


Fig. 8 


few ignitions keep it in motion, and while the water jacket is 
kept cold by running water at 13 deg. Cent. freely through it. 
Under these conditions the end of the piston and the interior 
surtace of the valves will be but little heated by the explosions, 
and the interior surfaces of the cylinder and combustion space 
wall will tend to fall between the explosions to the water jacket 
temperature of 13 deg. Cent. 

The curve a is that for the complete strokes, while a? is for 
the partial first three-tenths of the stroke. Taking a first, 
it appears that the rate of temperature fall per second for a 
mean temperature of 1300 deg. is 1460 deg. Cent.; that is, that 
& complete stroke of the engine during which the mean tempera- 
ture in the cylinder was 1300 deg. Cent. would lose heat to the 
wall it a rate sufficient to produce a temperature fall of 1460 deg. 
Cent. per second. The stroke in this case does not last a second, 
but only a quarter of a second, so that the real temperature fall 


’ Be 60 
under these conditions would be “a = 365 deg. Cent. It is 
_ i however, to express the temperature fall in degrees per 
3CO? r 

T) ec 


curve a, when prolonged to the zero of temperature fall, 


cuts it at the temperature of 65 deg Cent., which means that 
when the gases within the cylinder fall to the mean temperature 
of 65 deg. Cent. no further heat loss occurs to the enclosing 
walls—that is, the mean temperature of the enclosing walls for 
the complete stroke of the engine must be 65 deg. Cent. The 
weter outside does not succeed in keeping down the mean 
temperature of the interior surface, including valve surfaces and 
piston end, to its own temperature of 13 deg. Cent. This curve 
thus gives an interesting indication of the mean temperature of 
the walls. 

Taking curve a! in the same way, its general slope is greater 
than a, and it cuts the zero line at 165 deg. Cent., and crosses the 
curve a at a mean temperature of 610 deg. Cent. Up to this 
point the temperature fall is less than that of a for a given mean 
temperature, above it the temperature fall rapidly increases 
with increasing mean temperature, so that the rate of fall is 
considerably greater in a! than in a at the mean temperature of 
1300 deg. Cent. ; 





| not realised. 
| mask the other effects. 


| even more evident when the curves 6, 6! are studied. 


DUGALD CLERK’S EXPERIMENTAL GAS ENGINE 
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26 per cent., 20.5 per cent., 16 per cent., 13 per cent., and 10 
per cent. 

This clearly shows that, notwithstanding the diminutions 
of surface exposed in a given time at three-tenths stroke, as 


| compared with whole stroke, the absolute temperature fall rate 


is increased. This is probably due to the fact that the mean 
surface exposed diminishes more slowly than the mean density 
increases, so that the economical effect of increased density is 
The existence of some turbulent motion may a\so 
This clearly shows that it is necessa ry 
to determine cooling in the cylinder with the moving piston, 
as the conditions are too little known to be predicted from 
explosions in closed vessels of fixed capacity. This becomes 
These 
curves b, b! are taken while the engine is running at a load of 
50 brake horse-power. Here the explosions are almost consec u- 
tive, and the water jacket temperature is 80 deg. Cent., so thet 


| the interior surfaces, both jacketed and unjacketed, are much 


| hotter than in curve a, a!; as before, curve b is for whole stroke, 





(a) Whole stroke |160 revs per min Hot (ob) Whole stroke 


120 revs per Ww Col 
Ta Bll cora{ a) Upper #, stroke Load 50 B.H.P (6) Upper § stroke 


emperature fall incurred per second at different mean temperatures calculated in time | 
Each ! is mean of three cards under the given conditions 





Fig. 9 | 


The fact that the intersection with the zero line is at 165 deg. | 
indicates that the mean temperature of the cylinder walls is 
much higher for the inner three-tenths of the stroke than for 
the whole stroke. This was to be expected, because the propor- 
tion of piston end, valve surface and other unjacketed surfaces 
becomes greater as the piston moves in—that is, the water- 
jacketed cylinder surface is covered as the piston moves in, so | 
that the ratio changes, and therefore the mean temperature rises. | 
Apart from this, however, it was to be expected that the surface 
temperature of the jacketed and unjacketed parts would be | 
highest at the combustion chamber end, where it is exposed to | 
the maximum temperature. This curve, then, indicates that | 
the mean temperature of the three-tenths surface during the 
three-tenths period is 165 deg. Cent., while the mean tempera- 
ture of the whole cylinder surface during the whole stroke period 
is only 65 deg., and this with the water in the water jacket at 
13 deg. Cent. 

Comparing now the two curves a, a! at the mean temperatures 
1300 deg. Cent., 1200 deg. Cent., 1100 deg. Cent., 1000 deg. Cent., 
900 deg. Cent., it is found that the rate of loss of temperature is 
less in curve a than in a! by the following percentages, calculated 
on the a values for the successive temperatures :—Nearly 


| large increase in temperature. 


| and 2 per cent. respectively, calculated on 6? ; 
| the temperature fall is practically equal; at 1000 deg. Cent. 


and b? for first three-tenths of stroke. Curve 6 cuts the zero line 
at 190 deg., indicating the mean temperature of the enclosing 
walls during the whole stroke. The condition of the internal 
surfaces is different—190 deg., as compared with 65 deg., a very 
Curve 6? cuts the zero line at 
400 deg., also a much higher temperature. The continued 
explosion and the hot water jacket have produced a very con- 
siderable change upon the surface temperature of the enclosing 
walls. Here also the curve 6 for the whole stroke is less steep 


| than b! for the three-tenths stroke, but, owing to the high wall 
| mean temperature at three-tenths, the curves do not intersect 
| till the temperature of 1100 deg. Cent. is reached. Below 


1100 deg. Cent. the temperature fall is less in 6; above that 
temperature it is greater. 

Comparing b, b! as a, a! have already been treated at the same 
mean temperatures. For 1300 deg. and 1200 deg. Cent. the 
temperature fall is greater in b! than in 6, but only 4 per cent. 
at 1100 deg. Cent. 


b! is less by about 3 per cent. on b}, and 900 deg. Cent. is nearly 


| 7 per cent. less, also calculated on the value of 61. 


It is thus seen that for the practically interesting range of 


| mean temperatures 1300 deg. to 900 deg. Cent. the temperature 


fall is given by the two curves varies but little, and this is due 
to the higher average temperature of the interior surface in the 
first three-tenths of the stroke. The point of intersection of the 
curves b and 6! is raised to such a high value that the actual 
heat loss about these temperatures remain nearly constant, 
although the two curves are undoubtedly different in their 
slope. 

Compare now the curves a!, 6}, and it will be seen that they are 
fairly parallel one to the other. Their general slope is very 
similar, so that, except at the lower end, they could almost 
be superimposed. It appears as if the difference in absolute 
value of the temperature fall for given mean temperatures were 
due mainly to the difference between the enclosing wall tem- 


| peratures, 


These experiments prove conclusively that cooling behind 
a moving piston depends largely on the varying temperature 
of the water jacket, and still more upon the varying mean tem- 
peratures of the cylinder walls according to the condition of load 
and water circulation. And, although general laws may be 
deduced from closed vessel experiments of fixed volume at 
varying initial pressures, yet the problem in the working engine 
is so complex that it is desirable to make many direct determina- 
tions on actual engines as to explosion and cooling in cylinders 
of varying dimensions befcre endeavouring to deduce any general 
formule. 

From the curves given in Vig. 9 and specific heat values 
of the gaseous contents of the cylinder, heat losses can be calcu- 
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lated on the explosion expansion line independently of any 
knowledge as to the completeness of combustion at any point, 
and for this purpose I determined the specific heat of the gases 
in the following manner :—If a gas be compressed without gain 
or loss of heat from volume V, to Vj, and the temperature 
rises from T, to Tj, so that the work done upon the gas is W, 
then the mean specific heat Cyof the gas per unit volume at 
0 deg. and 760 deg. mm. at constant volume between the 
temperature is 
Ww 

W (1, - Lo) 
where y, is a constant depending on the quantity of the gas 
in the cylinder. 

This is also true of expansion as well as compression. The 
dynamical value of the rise or fall of 1 deg. Cent. for 1 cubic foot 
of the gas will be given by the same formula :— 

Ww 
V (T, — To) 
where W is the work done by or on the gas in foot-pounds, V is 
the volume in cubic feet, and Dy is the dynamical value in foot- 
pounds. 

It is evident that the method of operation just described 
affords the means of determining the heat loss on expansion or 
compression lines, and so permits the temperature fall or rise, 
due to work done, to be determined at any temperatures. 
In this way I have experimented on the products of combustion 


Cy 


Dy = 


Dry Air 
180 Revs. per Min. 
éntet temp. 31 C. 





Fig. 10 


contained within the gas engine cylinder, and deduced the values 
of Dy for that working fluid at different temperatures. 

The experiments were numerous, and many difficulties 
were encountered ; for the full discussion I refer to the paper 
describing the experiments read by me before the Royal Society 
in 1906. (‘* Proceedings,’’ Royal Society, A., Vol. LXXVII., 
1906, page 499.) It is sufficient here to give the values obtained 
for the working fluid, which was of the following composition :— 

Steam (assumed gaseous) 
Carbon dioxide... .. . 
Oxygen : ke. 
Nitrogen 


11.9 volumes 
5.2 “ 


100.0 volumes 


Table of Apparent Specific Heats (Instantaneous) in Foot-pounds 
per Cubic Foot of Working Fluid at 0 deg. Cent. and 760 mm. 
Specific heat Specific heat 
at constant at constant 
volume. volume. 
Foot-pounds Foot-pounds. 

el -< =eew 


Temperature. Temperature. 


Deg. Cent. Deg. Cent. 
0 os <-- Ae” se 
100 28> oe ae 
200 eee 
300 eS ee oh eb sig 
Ses Se ee. ck. os: oe 2 ae 
” 
2 
9 


Dee: ax se Qe ae Ba ak Ro ea: ice’. ohana 
600 3 a aes Nie £ 
; 1500 27 . 4: 
Cubic 


Pe ae. Er tet Se Sa ee eS 
Table of Mean Apparent Specific Heats in Foot-pounds per 
Foot of Working Fluid at 0 deg. Cent. and 760 mm. 
Specific heat Specific heat 
at constant at constant 

volume. volume. 

Foot-pounds. Foot-pounds, 

— = oe -| ale 


Temperature. Temperature. 
Deg. Cent. 
0-100 
0-200 
0-300 
0-400 
0-500 
0-600 
0-709 
0-800 


Deg. Cent. 

.. 0900... 
. 0-1000 .. 
.. 0-1100 .. 
.. 01200 .. 
.. 01300 .. 
.. 01400 .. 
. 0-1500 .. 


As has been already pointed out, these values are considered 
by the British Association Committee to be too high, but, as I 
have used them in the following calculations of gas engine balance 
sheets, I give them here. It may be that the values are high 
because of difficulty in apportioning heat loss to compression and 
expansion losses respectively, but the difference does not 
materially affect the conclusion, and further experiments are in 
progress by which I hope to arrive at greater certainty. 

I have applied the same method with improved apparatus 
to the determination of the specific heat of air, carbonic acid 
gas, and nitrogen at lower temperatures, using the optical indi- 
eator referred to. 

Fig. 10 shows an optical indicator diagram of the compression 
and expansion of air within the cylinder of the 9in. by 17in. 
engine, from which specific heat can be calculated. 

Fig. 11 shows a comparison of the first compression and 


COMPARISON OF AIR WITH C 0, 
Tracings to an enlarged scale of the first compression 
and expansion strokes of charges of air and C0, 
under identical conditions 








heat of carbonic acid per cubic foot, and it supplies a means of 
calculating specific heat. Figs. 12, 13, and 14 are photographs 
of the engine used in the experiments with optical indicator, 
reservoir, and other gear. 

From cooling curves determined during the actual operation 
of the piston in the gas engine cylinder in the manner described, 
and the dynamic value of the temperature falls at high and low 
temperature in foot-pounds per standard cubic foot of working 
fluid, calculated from my specific heat values, balance sheets 
of the engine have been prepared from indicator measurements 
only. No gas measurements or determinations of heat flow 
to jacket water are required. Three diagrams were taken at 
full load of 50 brake horse-power, from which the following 
balance sheets were calculated :— 
from Clerk 


Heat Balance Sheets for ‘“‘X” Engine Prepared 


Diagram.. 
Card No. 


° 

Foot-pounds 
Heat flow during explosion and expansion 12,480 
Heat contained in gases at end of expansion 39,800 
Indicated work Seis) av. ™ ap 


: Per cent. 
aa oe 
49.0 
35.6 

Total heat base ihc vak See Lal 100.0 

ie., 104 B.Th.U. 

Card No. 23. 

Foot-pounds. 
Heat flow during explosion and expansion 14,000 
Heat contained in gases at end of expansion 40,500 
Bna@iented WOEK. ..0 6.0 6c te 27,700 


Per cent. 
17.0 
49.3 
33.7 

Tota! heat OTe eerie re | 100.0 

i.e., 160 B.Th.U. 
Card No, 24. 
Foot-pounds. 

Heat flow during explosion and expansion 13,100 

Heat contained in gases at end of expansion 40,600 

Indicated work .. .. .. .. .. 28,260 


Per cent. 
16.0 
49.5 
34.5 


100.0 


Total heat ee eee ee 
ie., 160 B.Th.U. 

All the values have been taken in foot-pounds. Taking 
Card No. 22, for example, the heat loss due to cooling is equal 
to 12,480 foot-pounds, the heat contained in the gases at the 
end of the expansion is equal to 39,800 foot-pounds, and the 
positive loop of the indicator diagram shows that the work 
done on the piston is 28,900 foot-pounds. Now, if we add 
together these three items, we should get the total heat given to 
the charge for one stroke of the engine ; this amounts, it would 
seem, to 81,180 foot-pounds, which is equivalent to 104 B.Th.U. 
Cards 23 and 24 vary slightly from this, but they show each 
106 B.Th.U. 

Now, if the combustion is nearly complete at the end of the 
stroke, the heat present found in this way should be equal to 
the heat evolved by the gas known to be present in the charge. 


Test of ‘R' Type National Engine 
9 Bore 17°Stroke 
. Revs 193 
. 10P. 
. B.H.P. 
. Indicatea Th Eff. 
. Mech. Eff. 
. MEP. 
. Jacket Temp. 
. Duration of Test 


sq.ins 


Half an hour 


po 
e 








Fig. 15 


The gas present in the charge is known to be approximately 
0.183 cubic foot at the working temperature of the measuring 
meter, and its lower calorific value was 574 B.Th.U. per cubic 
foot. The heat of combustion of the gas is therefore 0.183 
x 574 = 105 B.Th.U. It is thus seen that the approximation 
is very close. The indicator has been able by the new method 
of application to account for the heat present in the charge. 
The distribution of the heat varies to a small extent in the 
three diagrams, so that it is better to consider the mean result. 
The mean balance sheet of these three from Cards Nos. 22, 23, 
and 24 is as follows :— 
Mean Balance Sheet. 
Cards Nos. 22, 23, and 24. 
Per cent. 
Heat flow during explosion and expansion .. 16.1 
Heat contained in gases at end of expansion 


49.3 
Indicated work .. , 


34.6 


100.0 
In this balance sheet each item is directly determined by 
separate measurement, and no item is obtained by difference 
as in the earlier balance sheet. It is interesting, however, to 
compare a mean diagram, Fig. 15, taken by my optical indicator 
from the 9in. by 17in. gas engine at full load with hot-water 
jacket. Particulars are marked upon the diagram. 


(To be continued.) 








THE ROAD,BOARD. 


Durineé the months of April, May and June, 1913, the Road 
Board, with the approval of the Treasury, male advances 
amounting to £205,262 from the Road Improvement Fund to 


County Councils and other highway authorities as follows :— 


£ 

For road crust improvements .. .. 160,973 
For road widenings and improvement of 

curves and corners ies. oe es 

Sor RoNd GiveIONS. 4. ta ve te se 

For reconstruction and improvement of bridges 9,085 

For construction of new roads and bridges 500 


The total grants up to June 30th, 1913, are as follows :- 
£ 
1,073,037 


30,628 
4,076 


For road crust improvements .. .. 
For road widening: and improvement of 
curves and corners ae gia ee 
For road diversions .. .. «. «+ «- 
For reconstruction and improvement of bridges 
For construction of new roads and bridges 


118,636 
28,335 
53,562 
61,078 


Advances by way of loan have also been arranged to the sum 


of £229,643. In addition, further advances amounting to about 


ee 3 


IMPERIAL MOTOR TRANSPORT CONFERENCE 


THE following programme has been arranged in conne. 
with the conference on Imperial Motor Transport, which 
to-day and will continue until Friday next :— 

To-day at 11.30 a.m. the delegates attended the Opening. of 
the Commercial Vehicles Exhibition of the Society of Motor 
Manufacturers and Traders at Olympia, by Prince Arthur of 
Connaught, President of the Imperial Motor Transport (op, 
ference. To-morrow a visit will be paid to Brooklands, On 
Monday, July 21st, at 10.30 a.m., there will be — mecting of 
the Conference at Olympia, when there will be a discussion o, 
fuels for motor vehicles, and the production within the Empire 
of an adequate fuel supply for internal combustion engines 
In the afternoon the delegates will attend a garden party a 
the Royal Botanical Gardens, Regent’s Park. On the ‘Tuesday 
a visit will be paid to Windsor by motor omnibus. On th» 
Wednesday, at 10.30 a.m., there will be a further meeting of the 
Conference at Olympia, when the design of colonial and inilitary 


Ction 
begi as 


motor vehicles and the relations of British manufacturers with 
buyers overseas will be discussed. In the afternoon the delegates 
will be received at the headquarters of the London Fire Brigade 
by the chief officer, Lieut. Sladen, R.N., and will witness the 
Brigade at drill and inspect representative units of the large 
fleet of motor fire appliances owned by the brigade. On the 
Thursday, at 10.20 a.m., the delegates will leave the Royal 
Automobile Club in a fleet of twelve motor omnibuses placed 
at the disposal of the party by the London General Omnihys 
Company, for a tour of inspection of London traffic, for ay 
examination of which the upper deck of a motor omnibus pro. 
videsan excellent view-point. The party will visit a typical 
depot of the London General Omnibus Company, in order to 
obtain an insight into the method of operating the company’s 
immense fleet of motor vehicles. On the Friday, July 25th. 
at 10.30 a.m., there will be a Conference meeting at the Royal 
Automobile Club, and a discussion on the organisation of goods 
and passenger traffic by motor vehicle. In the afternoon the 
delegates will visit the big garage of the General Motor Cah 
Company and the mail van.depot of Messrs. Thomas Tiilling, 
Limited, the omnibuses for this visit being provided by Thomas 
Tilling, Limited. In the evening at 9.30 p.m. there will be a 
reception of the delegates and ladies accompanying them at the 
Royal Automobile Club. 








CATALOGUES. 


Ep. Bennis AND Co., Limited, Little Hulton, Bolton.—A new 
catalogue dealing with cheap steam and machine firing has 
reached us. It is an interesting and well illustrated publication, 

Bruce, PEEBLES AND Co., Edinburgh.—Pamphlet No. 16B 
has reached us. It deals with polyphase alternating-current 
motors, and gives full particulars of various types of machines 
suitable for all kinds of service. The publication is well illus. 
trated. 

Sremens Broruers anv Co., Limited, Woolwich, Kent.—We 
have received a copy of a pamphlet describing the Ridea!-Evans 
chlorometer, which is claimed to provide a convenient and rapid 
means of indicating the amount of free chlorine contained in 
water that has been sterilised by the chlorine process. 

REYROLLE AND Co., Limited, Hebburn-on-Tyne.—This 
firm has sent us some of its latest lists dealing with current 
transformers, sheet steel switchgear panels, cable glands, and 
fittings for armoured cables, no-voltage release gear, wall- 
operated switchgear, plugs and sockets, and cast iron distribu- 
tion boxes. 


THE WESTMINSTER TOOL AND ELectric Company, Suffolk 
House, Laurence Pountney-lane, Cannon-street, E.C.—Some 
lists received from this firm deal with electric drills for single, 
polyphase, and continuous-current circuits, magnetic chucks, 
electric grinders, drilling and grinding equipments, portable 
electric blowers, electric polishing motors, &c. 

THE UsxksipE ENGINEERING Company, Limited, Newport, 
Mon.—A new catalogue on mining plant has been forwarded 
to us. It deals with steam and electric winding engines, steam 
and electric hauling engines, ram pumps, steam and electric 
capstan engines, briquette machinery, hauling drums, flexible 
couplings and forgings. The publication is admirably illus- 
trated. 

A LARGE general catalogue containing nearly 750 pages has 
been sent to us by W. H. Willcox and Co., Limited, of 38, 
Southwark-street, S.E. It is quite impossible to give an adequate 
idea of the very wide field which the publication covers in a 
short notice of this description. It must suffice to say that it 
deals with many kinds of tools and machinery, lubricating oils, 
and so forth. We learn from the introduction that the firm 
has recently extended its premises to provide increased accommo- 
dation for large assorted stocks in the various departments, 
and that owing to the growth of the motor car and commercial 
motor trade, special attention has been paid to the supply of 
lubricants, stores, &c., to meet the requirements of those 
associated with these trades. The publication contains a great 
amount of useful information, and is well worthy of a place 
on the engineer’s bookshelf. 

BULLIVANT AND Co., Limited, Mark-lane, London.— 
‘Wire Ropes and Appliances”’ is the title of an admirably 
got-up catalogue recently sent to us by this firm. It is divided 
into seven sections :—(1) Ropes for marine purposes, salvage, 
towing, dredging, &c.; submersible motors. (2) Crane ropes, 
lift ropes, derrick ropes, &c.; ropes and appliances for theatres. 
(3) Winding and hauling ropes, splicing, haulage plant, suspen- 
sion bridges, transmission of power; ropes for pit guides, 
steam ploughing, oil well boring, logging. (4) Blocks, pulleys, 
erab winches, sheaves. (5) Reels, log lines, rope grippers, 
nippers, stoppers, clamps, &c. (6) Rope attachments, fittings 
and appliances, slings, strops, rope-cutting machines, funnel 
shroud compensators, wire rope shoots. (7) Aerial ropeways. 
There are over 150 pages and numerous illustrations. The 
catalogue is well bound. 

THe Batpwin Locomotive Works, Philadelphia, Pa. 
United States of America.—Records No. 73 and 74 have reached 
us. The former is entitled ‘The Recent Development of the 
Locomotive,” and contains much interesting information. 
The other publication deals with gasoline locomotives. It is 
stated that for several years the Baldwin Locomotive Works 
has been experimenting with a view to developing an efficient 
gasoline locomotive which would be simple in construction and 
follow steam locomotive design where practicable. Such loco- 
motives, built in accordance with patents granted to A. H. Ehle, 
are now offered for sale, and are described in this new publica- 
tion. It is also explained that a sufficient number of these 
locomotives of various sizes are in service to demonstrate 
their special fitness for work in contracting operations, planta- 
tions, quarries, brick-yards, lumber mills, mines, smelting 
plants, and other establishments where loads are to be hauled 
at moderate speeds and within the range of available motor 


72, 


£1,870,942 have been indicated to highway authorities towards 


works of road construction and improvement. powers. They are safe, efficient, clean, and dependent upon 


expansion lines of air and carbonic acid in the same cylinder. 
First compression lines are marked le and first expansion lines 
le. The same volume of gas was used in both cases, and it 
is notable how great is the difference between air and CO,. 
With identical compression ratio in the same cylinder at the 
same speed it is seen how much the compression pressure of air 
exceeds that of CO,. This is, of course, due to the higher specific 


The total amount paid into the Road Im- £ 
provement Fund from the constitution 
of the Board up to June 30th amounted 
bs £5 Ges bs; -ee- Se uve ae. Oe 

Total advances made and promised up to 


June 30th .. a 3,435,233 





Balance now available for grants and loans £121,762 


no source of power external to themselves. Being self-contained, 
their radius of operation is limited only by the capacity of the 
fuel tank carried. They are particularly well adapted to those 
localities where water is scarce, or where the «ost of coal or 
electricity would make either steam or electric locomotives an 
expensive, if not an impossible, investment. 

C. W. Burton, Grirritus anp Co., Ludgate-square, London, 





E.C.—A catalogue sent to us by this firm deals with the Burton 
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die casting machines for the direct production of finished parts. 
It is claimed that the finish of parts produced by this method is 
superior to that obtained by any machining operations, a degree 
of smoothness being secured which equals and even surpasses 
all other methods in use. The accuracy of die cast parts, it is 
stated, is as great and even greater than parts produced by any 
other method and is limited only by accuracy of the die, allow- 
ance boing made when making dies in the first place for expan- 
sion and contraction of metal. The strength of die cast parts, 
it is pointed out, compares favourably with that of parts made 
of cast iron, being equal to cast iron as regards tensile strength, 
though not as brittle. This latter qualification permits of 
die castings being subjected to shocks which iron castings would 
not withstand. Furthermore, most die castings are much more 
le than cast iron, which is an advantage for threaded or 
tapped pieces, as the castings do not chip out when tapped near 
the edge, and a fine thread may be used. Special strength or 
special wearing qualities are often required by certain parts at 
only one point on their surface ; for instance, a projecting stud 
may be required to withstand an extra stress or a hole may re- 
quire a bronze bush. Owing to the low fusing point of the white 
metal alloys, such metals as brass, steel, German silver, &c., 
in the form of bushes, rings, shafts, pins, &c., may be cast in 
successfully at such places where added strength is required. 
Even hardened steel may be inserted if necessary, as its temper 
js not in any way injured- The cost of producing parts by the 
die casting process, it is claimed, is considerably less than that 
of parts produced in the ordinary way by various machining 


ducti 


operations, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


End of Midland Strikes. 

To the extent that an end has now been put to the Mid- 
land and Black Country strikes and lock-out the iron market this 
week may be said to be better. The present week has witnessed 
a welcome change in the manufacturing conditions of Greater 
Birmingham and of South Staffordshire. The following in- 
dustries. which were idle for weeks, have now started up into 
full or more than partial manufacturing activity. The Bir- 
mingham and Smethwick and Oldbury railway carriage and 
wagon building industry, the wrought iron tube trade of Wednes- 
bury, Walsall, Wolverhampton, and Coombs Wood—this last 
being Messrs. Stewarts and Lloyds’ great works—the bridge and 
roofing works, and the nut and bolt industries of Darlaston and 
Tipton, and the Lancashire steam boiler works of Wolver- 
hampton, Netherton, Dudley, &ce. 


Pig Iron Rally. 

Pig iron makers and merchants adopted a more un- 
compromising attitude on the Exchange this (Thursday) after- 
noon. There is no chance of getting any reduction in coal or 
cokes, and smelters are firmly resolved not to let the very low 
prices accepted under pressure durmg the recent industrial 
stoppage to become stereotyped. Stocks have accumulated 
during the last few weeks, but it is calculated that these will be 
cleared off at an early date now that the wheels of the manufac- 
turing industry have again started to revolve. Consumers of 
pig iron have been working on very fine margins, and an altera- 
tion should now be witnessed in this connection. The prospects 
as regards high-grade pigs are still uncommonly good. There is 
a large balance of unfulfilled orders in the district engineering 
and allied industries, and this must compel a good consumption 
of best iron. Prices to-day were :—Best Staffordshire all-mine 
iron, 92s. 6d. to 97s. 6d.; foundry iron, 97s. 6d.; and cold blast, 
130s. per ton; Staffordshire part-mine iron, 57s. 6d. to 58s. 
and upwards; and common forge, 55s. to 56s. per ton. Mid- 
land irons were quoted :—Northampton forge, 55s. to 56s.; 
and Derbyshire, 56s, 6d. to 58s. per ton. North Staffordshire 
makers quoted 62s. to 63s. for forge and 70s. to 71s. for best. 


Expected Reduction in Marked Bars. 

The one matter that is uppermost on the manufactured 
iron market at date is at what date a reduction in the price 
of Staffordshire marked bars may be expected. By general 
consent a reduction of 10s. per ton cannot be far off, since the 
present difference between merchant bars and marked bars is 
much too large to continue unrelieved. Merchant bars are 
£7 15s. to £8 per ton, delivered Birmingham, and marked bars 
are £10. Here is a difference of 40s. to 45s. per ton. The gene- 
rally prevailing difference is about. 30s. Clearly, therefore, 
branded bars must early come down to £9 10s. The latest 
information on ‘Change to-day was that the new standard is 
likely to be announced about the end of this month. Appar- 
ently the branded houses are waiting to see how business 
shapes when local trade has further settled down after the 
strikes. 


Tube Strip Prices. 

The gas strip manufacturers of this district who have 
done no business for weeks, owing to the wrought iron tube 
strike, will re-open their books at the old price of £8 to £8 2s. 6d., 
according to quantity. This decision has just been arrived at 
at a formal meeting of the association. Finished steel strip 
at date is selling at £8 to £8 5s. per ton, and steel hoops in the 
neighbourhood of £8 per ton. 


Continental Competition in Iron and Steel. 

Iron and steel masters, especially the former, are 
complaining seriously of fresh inroads of continental competition. 
The competition is severe in the commonest qualities of bar iron, 
in strip and hoop iron, and in half-finished steel. The Belgian 
ironmasters are carrying off many orders for No. 3 bars for nut 
and bolt making in the Darlaston centre of South Staffordshire, 
and also for other industrial purposes at £5 18s. to £6 per ton, 
delivered in this district. This figure is 30s. per ton below the 
Midland price, which is about £7 10s. German half-finished bars 
and billets for sheet and strip and other manufacture are being 
heavily sold at £4 12s. 6d. and £4 15s. per ton. This price is 
fully 7s. 6d. per ton under native rates, which are quoted this 
week at £5 to £5 2s. 6d. for Bessemer and £5 2s. 6d. to £5 5s. 
for Siemens qualities. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Little Business in Pig Iron. 

Tue holidays in Lancashire, coupled with the Royal 
visit, has caused some disorganisation in this centre, and the 
attendance on the Iron Exchange on Tuesday was very meagre. 
In fact, business in pig iron could only be described as practic- 
ally at a standstill. There was also little being done in either 
finished iron or steel. In copper, tough ingot and best selected 
were lower, otherwise there was little quotable change to note. 
Sheet lead unchanged, but tin ingots lower. 


Quotations. 
Pig iron: Lincolnshire No. 3 foundry, 64s. 6d.; Staf- 
fordshire, 64s. 6d. to 65s.; Derbyshire, 63s. to 64s.; Northamp- 





tonshire, 63s. 6d. to 64s.; Middlesbrough, open brands, 66s. to 
66s. 6d. Scotch (nominal), Glengarnock, 74s.; Gartsherrie, 
76s.; Eglinton, 73s. 6d.; Summerlee, 75s. 6d., delivered Man- 
chester. West Coast hematite, 76s. to 77s., f.o.t. Delivered 
Heysham: Gartsherrie, 74s.; Glengarnock, 72s.; Eglinton, 
71s. 6d.; Summerlee, 73s. 6d. Delivered Preston : Gartsherrie, 
75s.; Glengarnock, 73s.; Eglinton, 72s. 6d.; Summerlee, 74s. 6d. 
Finished iron: Bars, £8 15s.; hoops, £8 17s. 6d.; sheets, 
£9 7s. 6d. Steel: Bars, £8; Lancashire hoops, £8 15s.; Staf- 
fordshire ditto, £8 10s. to £8 15s.; sheets, £9 to. £9 5s.; boiler 
plates, £9 7s. 6d. to £9 12s. 6d.; plates for tank, girder, and bridge 
work, £8 5s.; English billets, £6 12s. 6d. to £6 17s. 6d.; foreign 
ditto, £5 12s. 6d. to £5 15s.; cold drawn steel, £10. Copper : 
Sheets, strips, &c., £80 per ton; small lots, 10d. per pound ; 
rods, £78 ; tough ingot, £69 5s.; best selected, £69 10s. per ton ; 
copper tubes, 10jd.; solid drawn brass tubes, 8$d.; brazed brass 
tubes, 94d.; condenser tubes, 94d.; rolled brass, 74d.; brass 
turning rods, 74d.; brass wire, 7jd.; yellow metal, 7}d. per 
pound. Sheet lead, £24 10s. per ton. English tin ingots, 
£189 to £189 10s. per ton. 


The Lancashire Coal Trade. 

The above remarks as to attendance on the Iron 
*Change also apply to the Coal Exchange, and for prompt 
delivery buyers showed little inclination to operate and prices 
were weaker. For forward delivery, however, there was no 
giving way in prices. There was little change to note in the 
shipping department. Quotations :—Best Lancashire house 
coal, 16s. 10d. to 18s.; good medium, 15s. 4d. to Il6s. 4d.; 
domestic fuel, 12s. 7d. to 14s. 7d.; screened steam coal, Ils. 6d. 
to 13s.; slacks, 9s. to 11s. per ton at the pit. 


Barrow-IN Furness, Thursday. 
Hematites. 

The condition of the hematite pig iron trade of this 
district remains without material change. There is marked 
activity all through North Lancashire and a big volume of iron 
is being made. The make in Cumberland is to cut down next 
week by a furnace. The whole of the iron now making was 
ordered some time ago and the whole of it is going into prompt 
use. For the time being makers are well placed. They are 
not doing a big business, for users are still showing a lack of 
enterprise with the placing of contracts, and are content to give 
out only small orders. Apart from the local consumption of 
iron there is a good and regular supply being sent away to the 
Midlands, to the East Coast, and also to Scotland, by rail and 
sea. Continental shipments are few and far between. Makers 
are quoting 77s. to 78s. per ton net f.o.b. for parcels of mixed 
numbers of Bessemer iron. There is little iron changing hands, 
in the hematite warrant market and the current quotation is 
72s. 6d. per ton net cash. For special sorts of iron there is a 
good steady call. The Barrow Steel Company is doing an increas- 
ing trade in high-class iron. Charcoal iron is also in good demand 
and high prices. 


Iron Ore. 

The demand for iron ore is well maintained on both 
local and general home account. Local smelters’ requirements 
have in no way fallen away and will keep satisfactory for some 
time to come. Good deliveries are being made of Cumberland 
ores into Scotland both by rail and sea. The shipments from 
Barrow at present are easy, cargoes being dispatched to Dee ports 
and also to Glasgow. Prices are about the same, with a tendency 
to fall, and good average sorts are at 17s., and the best ores 
run up to 25s. per tonnet at mines. Spanish ores continue to be 
in steady request, with best qualities quoted at 18s. 6d. per ton 
delivered to West Coast furnaces. 


Steel. 

There is activity in the steel trade. At Barrow some 
of the mills are not so busy as they have been, but a good tonnage 
is being turned out of rails and plates. At the Moss Bay works 
the mills are busy on rails and axles, and wheel tires are being 
turned out of the Derwent works near Workington. The demand 
for steel is fairly well maintained. For rails of heavy section 
the current rate is £6 12s. 6d. to £6 15s., with light rails at 
£7 10s. to £7 12s. 6d., and heavy tram sections, which represent 
only a quiet trade, are at £7 5s. per ton. For steel shipbuilding 
material there is a good steady demand on local as well as 
general home account. Ship plates are at £8 5s. per ton, with 
boiler plates at £9 5s. to £9 10s. per ton. Little business is 
being done in tin bars or steel billets. and hoops are a fair trade. 


Shipbuilding. 

Shipbuilders and engineers have a full programme of 
work before them, but the activity in the shipbuilding depart- 
ments has been cut down for a week owing to the dispute between 
different trades as to which should do certain work—the filling 
of holes—the “ black squad” maintaining that it was its job 
and not that of the fitters. The men went in again on the under- 
standing that the question of demarcation should be discussed. 


Fuel. 

There is a good steady demand for coal, and steam sorts 
are at lis. 6d. to 18s. per ton delivered. East Coast coke is at 
24s. to 26s. per ton and in good demand, Lancashire sorts being 
at 21s. per ton delivered. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


Demands for Increased Wages. 

Now that the Midland troubles have been bridged over 
it is quite expected that the good effect will be felt in Sheffield 
as soon as the works have got once more into full swing, although 
it is to be feared that many good orders have been lost entirely 
through the delay caused by the strikes. Especially is an 
improvement looked for in view of the cheaper raw material 
available, although, as to fuels, the weakening tendency in steam 
coals appears to be passing away—at any rate for the moment— 
shipping demands no doubt accounting largely for that. Generally 
speaking, a marked easing off in new business continues to pre- 
vail, but there is plenty of work in hand for the present, and 
some of the iron and steel firms here state that a good many 
orders of the lighter kind are finding their way on to their books. 
The directors of one firm declare that, unless anything unfore- 
seen should arise, they anticipate as much work as they require 
for the next seven or eight years. The reason they can look 
ahead so optimistically is that a large proportion of their work is 
for one of the armament companies, and it is well enough known 
that however much the ordinary industrial houses may be suffer- 
ing from a slump in trade the armament firms are exceedingly 
full of work, and to all appearances likely to remain so for several 
years. Labour unrest is still the bugbear. Since my previous 
letter a largely attended mass meeting of the two Sheffield 
branches of the Ironfounders’ Society has been held here, and 
although the proceedings were private I subsequently learnt that 
the subjects discussed were wages and overtime. The moulders 
and core makers are both applying for a 2s. advance, making 
their wages 44s. per week for moulders and 38s. per week for 
core makers. Both sections of men have decided to make their 
fight a common one, and that no settlement can be assented to 
which leaves one or the other out of the reckoning. As to over- 
time the demand is that this should be stopped altogether at the 
earliest possible moment throughout the city. At many shops, 
of course, no overtime is now being worked, but there are others 
where the case is quite different, and it is to deal with the latter 
once and for that the present efforts are being made. 





Raw Material. 

There is practically nothing being done here in West 
Coast hematite iron so far as forward business is concerned. In 
most cases consumers still have contracts running, and where 
that is not so they are keeping stocks as short as possible. What 
inquiries are coming forward are generally for special makes, so 
that it is not easy to give anything but purely nominal quotations. 
East Coast iron is in much the same position, so far as stagnation 
is concerned, though there has been a further fall of about Is. 
during the past week, making this iron now about 80s. net 
Sheffield. Lincolnshire pig iron remains about where it was a 
week ago, which is just about off the market, but the Derby- 
shire makes of pig iron continue to command a fair amount of 
attention from buyers, although nothing heavy is being done. 
Forge is now quoted at about 68s. 6d. to 69s., and foundry about 
61s. to 61s. 6d. per ton delivered Sheffield. 


Billets. 
The weakness of billets is reflected in the prices this 
week of Bes and Si ; makes. The former are offered 





at £7 15s. to £8 5s., and Siemens at about £8 5s. to £8 15s. The 
quotation of basic billets is given at about £5 10s. Some maker< 
have a fair amount of work still in hand on old contracts, but a 
general complaint is made of the lack of new business. 


Round the Works. 

A week ago I called attention togthe falling off in local 
railway freightage. This, of course, is largely caused by the 
present state of the pig iron and billet markets, the tonnage 
having badly slumped ; but from what I hear in pretty reliable 
quarters the past week has been worse than ever for the rail- 
ways in this district. Some of them do not remember—except 
in exceptionally bad periods—such a relapse in freights, and the 
next week or so will prove whether it is purely temporary. 
caused by stock-taking and summer holidays, or an index as to 
the real condition of trade, which sdme persistently argue is 
showing signs of decline. It is certainly not so easy to hear of 
new contracts, though it is well enough known that a fair number 
of these have been booked within the last few days. Beyond 
armament orders, however, they seem to be chiefly of a smaller 
kind. One could hardly exaggerate the amount of work just 
now in hand for the British and other Governments, but it is 
quite safe to say that the three armament firms here, at any rate. 
are as busy as they could well be in making belt and other 
armour plate, gun shields, &c. A very big order for shrapnel 
and other shell has just been placed in Sheffield by the home 
Government. A contract for a heavy tonnage of blooms for 
Earlstown has been secured by one firm, a large quantity of 
railway springs is being made for Buenos Aires, and the 
Sheffield Corporation has placed an order for a motor-driven 
surface-condensing plant for dealing with 75,000 Ib. of exhaust 
steam per hour, the figure being £2647. 


Fuels. 

Possibly, on the whole, the position of the steam coal 
market is a shade steadier than a week ago, which may be 
accounted for to a large extent by the demand for industrial 
consumption having again resumed a full tonnage after stock- 
taking operations at many works. There appears to be a con- 
siderable lack of confidence, however, in the future market. 
Buyers are holding off, and only arranging for forward supplies 
where it is absolutely necessary to do so. Shipments are on a 
fairly large scale, but are inclined to be more irregular than usual 
at this period of the year. Pits are mostly fully employed, but 
in a few instances working has been reduced to four days per 
week, and stocks are in evidence. At the moment there is a great 
amount of forced selling, but collieries are more inclined to press 
for business than they have been recently, and in several cases 
reductions have been conceded. The market for all classes of 
smaller fuels is a little easier than when last reported, but for 
steam coal as much as 13s. 6d. has been recently obtained. Gas 
coal prices keep well up and owners report an easy sale of the 
output, the price being about an advance of from Is. to 2s. on 
that of last year. The general quotations at pits are per ton as 
follows :—Best South Yorkshire hards, 12s. 6d. to 12s. 9d.; 
best Derbyshire, 12s. to 12s. 3d.; second qualities, 10s. 6d. to 
lls. 3d.; steam cobbles, 10s. 3d. to 11s.; washed double nuts, 
lls. to 12s.; seconds, 10s. to lls. Following the fall in the 
prices of common iron, coke prices have declined rapidly, an 
the ruling quotation for best beehive is now 14s. to 14s. 6d.— 
a fall of about 7s. since the year began. 


Trade with the United States. 

The United States Consul in Sheffield has this week 
issued his quarterly statement revealing the trade between the 
city and the States for the quarter ended June 30th. The 
total is £223,208, which compares with £155,317 for the corre- 
sponding quarter of the previous year, or an increase of £67,891 
and an advance of £3353 upon the total for the first three months 
of this year. Most of the £67,891 is accounted for by the increase 
in exports of steel, sheets, bars, wire, &c., which amounted to 
no less than £57,219. On the same basis of comparison platinum 
exports to the States rose by £3335, saw plates by £2030, and 
machinery and hardware by £471. On the other hand, cutlery 
exports show a shrinkage of £1445, butchers’ knives of £1638, 
electro-plate and silver ware of £1243, steel measuring tapes, 
rules, &c., of £1001, and sheep and garden shears of £836. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

THE committee appointed by the Cleveland ironmasters 
to consider the scheme proposed by Bolckow, Vaughan and Co., 
Limited, for the formation of a limited liability company for 
the sale and distribution of the pig iron made in the Cleveland 
district has adjourned its sittings for a fortnight. The com- 
mittee has held several meetings since it was appointed a little 
over a week ago, and has, it is understood, made considerable 
progress towards agreement. The proceedings have been con- 
ducted in private, but it is stated that the scheme has been 
already thrashed out in detail. The new company will take 
over for the ironmasters concerned the distribution of the out- 
put, the fixing of prices, and the control of production. As a 
necessary consequence the warrant store will come to an end. 
The members of the committee will submit to their respective 
principals the conclusions at which they have arrived, and a full 
meeting of ironmasters will be called at a date yet to be fixed. 


Pig Iron Market. 

The market is quiet and business is detrimentally 
influenced by the trouble in the Near East. The proposed 
developments in connection with the sale of pig iron and the 
future of the warrant store also assist in strenghtening the 
tendency to hold off the market. Traders adopt a cautious 
attitude, but some of them profess to see indications of returning 
confidence, and there are reports of a few inquiries for autumn 
delivery. In the meantime, while the forward position is largely 
neglected, a fair, prompt trade has been done during the past 
week, and prices have been steady compared with the oscilla- 
tions of May and June. No. 3 G.M.B. Cleveland pig iron is 
56s. 3d. to 56s. 6d.; No. 1, 58s. 6d.; No. 4 foundry, 56s.; No. 4 
forge, 55s. 9d.;"and mottled and white iron, each 55s. 3d., all 
for early delivery. 


Sasi UMi babs 


80 


THE ENGINEER 


JuLty 18, 1913 


__ 





———s 





Hematite Pig Iron. 

The market for hematite pig iron has been quiet 
during the past week, and there has not been a great deal of new 
business done. Still, some small transactions have been noted 
at the reduced quotation, and it is reported that some purchases 
were recently made for Italy. Some fairly good inquiries have 
been made this week by Sheftield consumers, and it is quite 
probable that they will result in substantial business. In the 
meantime makers of hematite are actively employed on current 
contracts, and the whole of their output is going into immediate 
consumption. The general market quotation for mixed num- 
bers of hematite pig iron is 72s. 6d., both for prompt and for- 
ward delivery. This price is still considered too high by con- 
sumers, and further reductions are anticipated. 

Iron-making Materials. 
The foreign ore trade is still inactive. There has been 


a very large quantity imported under current contracts, but the 
amount of new business is practically negligible. Sellers still 


adhere to the nominal basis of 20s. for best Bilbao Rubio of 50 | 
In some quarters this is con- | 


per cent. quality, ex-ship Tees. 
sidered too low a figure in view of a freight of 5s. 44d., but in 
others there is a disposition to shade even this price. 
blast furnace coke is in good supply, and Yorkshire coke is also 
being pressed upon the market. In consequence quotations 
tend to be easier, and 19s. 6d. is now the full average quotation 
for medium furnace qualities delivered at the works. 


Manufactured Iron and Steel. 

The manufactured iron and steel works continue in 
a healthy conditién, and great activity is the rule at most of the 
works. Prices of all descriptions are maintained, notwithstand- 
ing the reductions in the continental quotations for finished 
goods. The amount of new business forthcoming is still very 
moderate. Common iron bars are £8 15s.; best bars, £9 2s. 6d.; 
best best bars, £9 10s.; packing iron, £6 15s.; iron ship angles, 
£8 l5s.; engineering angles, £8 15s.; iron ship plates, £7 15s. to 
£7 17s. 6d.; iron girder plates, £8 to £8 2s. 6d.; iron ship and 
girder rivets, £9 15s.; iron sheets, singles, £8 7s. 6d.; iron sheets, 
doubles, £8 12s. 6d.; steel bars, basic, £8 to £8 2s. 6d.; steel 
bars, Siemens, £8 10s. to £8 12s. 6d.; steel ship plates, £8 5s.; 
steel boiler plates, £9 5s.; steel ship angles, £7 17s. 6d. to £8 ; 
steel engineering angles, £7 17s. 6d. to £8; steel sheets, heavy 
singles, £8 15s. to £8 17s. 6d.; steel joists, £7 7s. 6d.; steel hoops, 
£9; steel strip, £8, all less 2} per cent. f.o.t. Heavy steel rails 
are £6 12s. 6d. to £6 15s.; steel railway sleepers, £7 10s. to 
£7 t2s. 6d. net f.o.b. Cast iron chairs are £4 15s.; cast iron pipes, 
l}in. to 2in., £6 2s. 6d. to £7; 3in. to 4in., £6 5s. to £6 7s. bd.; 
5in. to 8in., £6 to £6 2s. 6d.; lin. to 16in., £6 2s. 6d.; and cast 
iron columns, plain, £7 7s. 6d. to £7 12s. 6d. f.o.r. at makers’ 
works. 


Shipyard Extensions. 

In order to cope with the huge volume of work in hand 
several additions to existing yards and equipments are being 
made by shipbuilders on the North-East Coast. Smith’s Dock 
Company, Limited, has on hand a scheme which will greatly 
improve the facilities for the repair of vessels on Teesside. Two 
more graving docks are under construction to the east of the 
existing two docks at South Bank. The contractors, Airds 
Limited, of London, are making excellent progress with the work 
of construction, and it is anticipated that they will be ready for 
use by the end of next year. Another important and extensive 
development scheme is that contemplated by Palmer’s Ship- 
building and Iron Company in connection with its Jarrow 
works, which is to cost between £25,000 and £30,000. The 
firm has entered into an arrangement with the North-Eastern 
Railway Company whereby the whole of the Jarrow Station 
goods yard will be set aside for the development of the works. 
With a view to extending their works Sir W. G. Armstrong, 
Whitworth and Co. have acquired the greater part of the land 
lying between their present works at Elswick and Scotswood. 


Shipyard Crisis Averted. 

The figures of the voting in the ballot of shipyard 
workers on the question of the acceptance or rejection of the 
amended offer of the employers of an advance of Is. per week on 
time rates and 5 per cent. on piece prices were made known at 
Newcastle on Monday, and the fact that there was a majority 
of 10,120 in favour of acceptance and against a strike is proof 
that wisdom has prevailed and warrants the assumption that 
peace is assured for at least twelve months. This result is 
undoubtedly due in some measure to the sage counsel given to 
the members of the trades unions by certain of their leaders. 
The satisfactory outcome of the negotiations, which appeared 
at one time to be heading for a disturbance of industry, should 
have a very wholesome influence upon the fortunes of the North, 
which are so closely bound up with the great shipbuilding 
industry, and it is an outcome that has given pleasure to all 
classes of the community. There remain, of course, several 
other minor questions to be settled by the employers and the 
men’s representatives, but it is not expected that these will 
lead to any serious break between the parties. 


Cleveland Miners’ Wages. 

A conference was held at Middlesbrough on Monday 
between the Cleveland Mineowners’ Association and the dele- 
gates of the ironstone miners to consider the wages to be paid at 
the mines during the next three months. A settlement was 
effected, it being agreed that there should be an advance of 
0.25 per cent., to take effect from July 28th. A similar advance 
was conceded to the blast furnacemen a little over a week ago. 


Coal and Coke. 

The coal market on the whole rules very steady; 
occasionally prices of some brands show a slight fall, but this is 
merely nominal, as business in all grades is passing more freely, 
and whilst transactions in many cases show a fractional drop the 
increased bookings have stopped any further concessions. Both 
for prompt and all August the output is fully up to the average, 
and business is coming forward freely. Best steams are readily 
obtainable at 15s., but keen buyers are still able to force a slight 
concession. Best Durham gas coal is very steady at 14s. 104d. 
to 15s., and second qualities are quoted at 13s. 6d. to 14s. 
Coking coals are quiet, but the output is fully taken up and values 
are steady. Coke remains easy, owing to an excessive produc- 
tion. Foundry coke is 23s. to 24s.; furnace coke, 19s. to 20s.; 
and gas coke, 18s. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Proposed Change in the Iron Market. 

THE consumers of pig iron in Scotland are much 
opposed to the proposed change in the method of marketing the 
iron through a limited liability company having the control 
of the production and sale at Middlesbrough, in place of the 
present arrangement of dealing by means of warrants and the 
public stores. At a representative meeting of Scottish iron 
founders held in Glasgow this week a resolution was unanimously 
passed strongly protesting against the proposal, and it was 
decided that if such a line of action be followed by the Cleveland 
ironmasters the users of pig iron in Scotland will be under the 
nevessity of taking all steps in their power to safeguard their 
interests ; for example, by buying their iron from other markets. 
A copy of this resolution was ordered to be sent to Messrs. 


Bolckow, Vaughan and Co., of Middlesbrough, and those acting 
with them in the movement; and the consumers are taking up 
so strong an attitude that it does not at all seem probable that 
the proposal can succeed so far as the business in Scotland is 
concerned. It may, indeed, be taken for granted that the result 
would be a large substitution of foreign pig iron instead of the 
Middlesbrough product, hundreds of thousands of tons of which 
are at present used on the Clyde every year. Some authorities, 
indeed, express the view that an extensive use of continental 
and American pig iron is likely to come sooner or later, and that 
the action of the Cleveland makers is likely to have an effect 
exactly the opposite of what they have contemplated and 
intended. What changes may be necessary to bring this about 
it is impossible to foresee ; but it may be taken for granted that 


| there will be no monopoly in the production and sale of pig 
| iron so long as the Scotch merchants and consumers remain 


capable of the enterprise they have all along shown in the carry- 
ing on of the large iron business which exists on the Clyde. 
The Warrant Market. 
Business in pig iron warrants on the Glasgow Exchange 
has been greatly reduced, not merely on account of the proposed 


| change in conducting the market, but also because the incident 
Durham | 


has happened to occur at the beginning of the Glasgow Fair 
holidays, when the principal works are being closed. The 
holidays began on Thursday of this week, and will generally 
extend over the next ten days or two weeks, during which there 
will be practically no iron required by consumers. The strike 
of dock labourers on the Forth has also much reduced the busi- 
ness in connection with the imports of Cleveland pig iron at 
Grangemouth. On the other hand, the strike in the foundry 
trade of mid-Scotland has ended, after existing for a period of 
six weeks, during which about four thousand men were idle, 
and there was the prospect of more foundry iron being required. 
It will thus be seen that business is not unlikely to suffer through 
the proposed change as far as Cleveland iron is concerned. An 
impetus may also be expected to be given to the new ore industry 
which was started some time ago by Messrs. William Baird and 
Co., who acquired the ironstone island of Raasay, on the West 
Coast of Scotland, and are now developing important works 
there. The current business in Cleveland iron has been much 
reduced, and the price at the same time has been easier, transac- 
tions taking place. at 55s. 6d. cash and about the same rate 
for three months’ delivery. 


The Scotch Pig Iron Trade. 

There has been comparatively little done this week in 
the Scotch pig iron trade in consequence of the holidays, and 
prices have an easier tendency. Govan and Monkland are 
quoted f.a.s. at Glasgow, Nos. 1, 70s.; Nos. 3, 68s. 6d.; Carn- 
broe, No. 1, 74s.; No. 3, 70s.; Clyde, No. 1, 75s.; No. 3, 70s. 6d.; 
Gartsherrie, Summerlee, Calder, and Shotts, Nos. 1, 7ts.; Nos. 3, 
7ls.; Langloan, No. 1, 77s.; No. 3, 72s.; Coltness, No. 1, 98s.; 
No. 3, 80s.; Eglinton, at Ardrossan or Troon, No. 1, 70s. 6d.; 
No. 3, 69s. 6d.; Glengarnock, at Ardrossan, No. 1, 7ts.; No. 3, 
71s.; Dalmellington, at Ayr, No. 1, 71s. 6d.; No. 3, 69s. 6d.; 
Carron, at Grangemouth, No. 1, No. 3, 71s. per ton. 
The shipments of Scotch pig iron have been 1100 tons foreign 
and 3370 tons coastwise, the total of 4470 tons being 643 tons 
less than in the corresponding week of last year, and there is now 
a total decrease in the shipments since the beginning of the year 
amounting to about 14,500 tons. 


76s.; 


Finished Iron and Steel Trades. 

The holidays have now begun at the finished iron and 
steel works of the West of Scotland, and work is at a standstill. 
For some time trade had been very slack in the finished iron 
department, a number of works being altogether idle, while 
very few of them were able to make full time. It is hoped that 
a better state of matters will be found to prevail at the end of 
the holidays. The steel makers have stopped for the holidays 
with a very considerable amount of work on their books. A 
large part of it is for the shipyards, so that as the holidays are 
also being observed there no one is put to any inconvenience 
through the cessation of operations. Now that the wages 
question has been settled in the shipyards, it is anticipated that 
August will see a vigorous start, and that better progress will 
be made with shipbuilding, of which a great amount is in progress 
on the Clyde. 


The Coal Trade. 

The business of coal shipment has been much reduced 
by the strike of dock labourers on the Firth of Forth. Many 
vessels are held up, and thousands of miners have had to submit 
to enforced idleness, the pits in many cases being stopped. 
On the Clyde and at Fife ports a fair business in coal has been 
passing, but the Clyde business will now be subject to holiday 
conditions till about the end of the month. 








AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


WALES 


Cardiff. 

THE result of the extra demand last week for Admiralty 
large caused great inquiry for coal all round ; this activity was 
followed by reduction of stocks and prices were quoted with 
greater firmness for large of all descriptions. A strong market 
was anticipated for the remainder of July and August, and in 
some cases high values were already secured. The prominent 
feature of the week was the cessation of inquiry on contract 
account, one exception being the requirement for the Greek 
navy for about 40,000 tons. Large coals held their position ; 
smalls were not quite so steady, house coals and patent fuels 
were rather easy, and pitwood wad steady. 


Latest. 

The Cardiff coal market opened to-day with no decided 
change, owing to Admiralty requirements. Values for superior 
large were well maintained, the lower qualities being not quite so 
firm. As regards new business the inquiry is slow, buyers 
expecting easier terms at the end of July. The values of smalls 
are rather irregular. House coals are still quiet, and patent fuel 
and cokes are dull. Pitwood is steady. The following are the 
approximate prices :—Steam coal: Best Admiralty large, 20s. 
to 2ls.; best seconds, 19s. to 19s. 6d.; seconds, 18s. to 18s. 9d.; 
ordinaries, 17s. to 17s. 9d.; best drys, 18s. to 19s.; ordinary 
drys, 16s. to 16s. 6d.; best bunker smalls, 10s. 3d. to 10s. 6d.; 
best ordinaries, 9s. 9d. to 10s. 3d.; cargo smalls, 7s. 9d. to 8s. 6d.; 
inferiors, 7s. to 7s. 6d.; washed smalls, 12s. to 12s. 6d. Best 
Monmouthshire black vein, large, 17s. 6d. to 17s. 9d.; ordinary 
Western Valleys, 17s. to 17s. 3d.; best Eastern Valleys, 16s. to 
l6s. 9d.; seconds, 15s. 6d. to 16s. Bituminous coal: Best 
households, 19s. to 20s.; good households, 17s. to 18s.; No. 3 
Rhondda large, 17s. to 18s.; smalls, 12s. to 12s. 6d.; No. 2 
Rhondda large, 13s. 3d. to 13s. 9d.; through, 11s. 9d. to 12s. 3d.; 
No. 2 smalls, 8s. 6d. to 9s.; best washed nuts, 16s. to 16s. 6d.; 
seconds, 15s. to 15s. 6d.; best washed peas, 14s. 6d. to 145s.; 
seconds, 13s. 6d. to 14s. Patent fuel, 21s. 6d. to 22s. 6d. Coke : 
Special foundry, 30s. to 32s.; good foundry, 25s. to 28s.; furnace, 
21s. to 22s. Pitwood (ex ship), 22s. 6d. to 22s. 9d. 


Newport (Mon.). 

The Newport steam coal trade remains steady, values 
for all qualities of large being well upheld. Smalls are freely 
obtainable, and are not quite so firm. The following are the 
approximate prices :—Steam coal: Best Newport black vein, 








large, 17s. 3d. to 17s. 6d. ; Western Valleys, 16s. 9d. to 17s.; 


Eastern Valleys, 15s. 9d. to 16s. 6d.; other sorts, 15s. 3d, to 
lds. 9d.; best smalls, 8s. 9d. to 9s.; seconds, 6s. 6d. to 8s, 6d 
Bituminous coal: Best house, 18s. to 19s.; seconds, lis, 6d. 
to 17s. 6d. Patent fuel, 20s. to 20s. 6d. Pitwood (ex ship), 
22s. 6d. to 22s. 9d. : 
Swansea. 

The anthracite coal market showed a quiet tendency 

Swansea Valley large and red vein large were not sp 
machine made coals were but little changed, whil- dug 
y scarce and firm. The steam coal market was moder. 
ately quiet. The following are the approximate prices. Ay. 
thracite coal: Best malting, large, 21s. to 23s. net; second 
malting, large, 18s. 6d. to 20s. net ; big vein, large, 16s. to 17s, 6 
less 2§ per cent.; red vein, large, 12s. to 13s., less 24 pe: 
machine-made cobbles, 21s. to 22s. net ; Paris nuts, 2: 
net; French nuts, 23s. to 24s. net; German nuts, 23s. 
net ; beans, 16s. 6d. to 19s. net ; machine-made large peas, | ls, 64, 
to 13s. 6d. net. Rubbly culm, 6s. 6d. to 7s., less 24 per cent.; duff, 
5s. 9d. to 6s. 3d. net. Steam coal: Best large, 19s. to 20 ., Jess 
24 per cent.; seconds, 16s. to 17s., less 24 per cent.; bi kers, 
lls. to 12s., less 24 per cent.; smalls, 8s. to 9s. 6d., less 24 per 
cent. Bituminous coal: No. 3 Rhondda large, 17s. to Ls. td, 
less 2} per cent.; through and through, 14s. td. to 15s. td., 
24 per cent.; smalls, Ils. to 12s., less 25 per cent. Pater 
18s. to 19s., less 24 per cent. 


to-day 
firm ; 
was very 


less 


tuel, 


Iron and Steel Trade. 

Dowlais Works have been fully engaged during tl: past 
week, the mills running day and night. The following ai the 
approximate prices :—Pig iron: Hematite mixed nunibers, 
7 3d. cash, and 72s. 9d. month ; Middlesbrough, 55.. 74d, 
cash, and 55s. 114d. month ; Scotch, 64s. cash, and 4 dd. 
Welsh hematite, 78s. 6d. dd.; East Coast hen: itite, 
7s. 6d. to 77s., ¢.i.f.; West Coast hematite, 77s., ¢.i.f. Steel 
bars : Siemens, £5 5s. per ton ; Bessemer, £5 per ton ; iron ore, 
Rubio, 19s. 6d. to 20s. Swansea Harbour Trust’s returns show that 
120,805 boxes were received from works ; 125,767 boxes were 
shipped during the week, the stocks remaining at the docks being 
405,002 boxes. Steel rails, heavy sections, £6 10s. to £6 1 


i2s. 


month ; 


Tin-plate, 

Tin-plates, ordinary sheets, 13s. 9d. to 1I4s.; finished 
black plates, £10 per ton ; galvanised sheets, 24 g., £11 per ton ; 
block tin, £180 5s. cash, and £181 three months. Copper, 
£62 2s. 6d. cash, and £62 5s. three months. Lead: Enylish, 
£20 10s. per ton ; Spanish, £20 per ton. Spelter, £20 105. per 
ton. Silver, 26/ad. per oz. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 

Tue address of the Sheffield branch of the British Thom 
Houston Company, Limited, electrical engineers and imanu- 
facturers, will, after August Ist, be 8, East-parade, Sheflicld, 
instead of as at present, 41, Church-street, Sheffield. 

Mr. WaLrer WyLie CouBROUGH has been appointed resident 
engineer of the Midland and Northern Railways of Uruguay. 
Mr. Coubrough has been a member of the engineering staff ot the 
Midland Railway of Uruguay during and since its construction, 
a period of twenty-five years. 

FLANNERY, BAGGALLAY AND JOHNSON, Limited, consulting 
engineers, of London, Liverpool, and Rotterdam, announce that 
Mr. Harold Fortescue Flannery, B.A., son of their senior partner, 
has joined their private company as one of the directors and 
managers. 

WE are requested to announce that Messrs. Heap and Dighy, 
of 48, Westminster Palace-gardens, 8.W., have been appointed 
engineers in Great Britain to the Underwriters’ Laboratories 
Inec., Chicago. Hitherto all British-made electrical material and 
apparatus, such as switches, fuses, rubber-covered wire, flexible 
cord, conduits, flexible tubing, circuit breakers, lamp sockets, 
porcelain fittings, ceiling roses, motor starters, &c., intended tor 
use in Canada in positions where a fire hazard was involved, have 
had to be examined by the Underwriters Laboratories’ inspector 
after arrival. The arrangement which has now been made 
enables this to be done by Messrs. Heap and Digby before tlhe 
goods leave the makers’ factories. This gives to British manu- 
facturers the same facilities as those enjoyed by the United 
States makers, and removes a difficulty to which his Majesty = 
Trade Commissioner in Canada has recently drawn attention 


FORTHCOMING ENGAGEMENTS. 


TO-DAY AND SATURDAY, JULY 19ra. 

Ine INsTITUTION OF MuniciPAL AND County ENGINEERS.— 
Last two days’ meetings of the fortieth annual general meeting 
and the third Town Planning Conference. To be held in the 
Town Hall, Great Yarmouth. 


TUESDAY, JULY 29rn, ro FRIDAY, AUGUST Ist. 


INSTITUTION OF MECHANICAL ENGINEERS.—-Summer meeting 


at Cambridge. For particulars see page 40. 








Proposep MeMorRIAL TO THE Late Sir Wittiam WHITE. 
A meeting was recently held at the Institution of Naval Arclhii- 
tects—Sir Philip Watts, K.C.B., F.R.S., in the chair—to con- 
sider what steps should be taken to establish a memorial to the 
late Sir William White. Representatives of the principal enyi- 
neering and allied institutions with which Sir William White 
was connected attended this meeting, and it was resolved to 
form an influential general committee representing the naval 
and merchant services, as well as the engineering profession, 
in order to carry out the object in view. Promises of financial 
support and communications relating to the proposal will be 
gladly received by the Secretary of the Institution of Naval 
Architects, Mr. R. W. Dana, M.A., 5, Adelphi-terrace, W.C., 
who is acting as honorary secretary to the provisional committee. 


Lonpon—Cowes Moror Boar Racr.—-An interesting test 
of the sea-going capabilities of motor boats took place, under 
the auspices of the British Motor Boat Club, on July 12th, when 
six boats started from Erith at 6 a.m. to race to Cowes. The 
winner proved to be the Thornycroft cruiser Advice, owned and 
piloted by Mr. Tom Thornycroft, who covered the 176 sea miles 
in 17 hours 284 minutes, the second boat being two hours later. 
The Advice is a cruiser 43ft. 6in. long overall, with a beam 0! 
8ft., and a draught of 2ft. 9in. Although the boat is somewhat 
light in appearance, she has, as a matter of fact, proved in thie 
many cruises Mr. Tom Thornycroft has undertaken an excep- 
tionally good sea boat, very quick and easy to handle. She | 
built throughout of mahogany, and the accommodation, althoug!: 
not arranged on the usual stereotyped lines, is convenient ani 
gives an appearance of spaciousness seldom met with in smu! 
boats of this type. The engine is of the Thornycroft type, wit!i 
six cylinders designed to develop ordinarily 53 brake hors 
power at about 1000 revolutions per minute. With the speci! 
arrangements for reducing the size of valves to comply with the 
rules of the race and with the engine running, as it was, «' 
barely 800 revolutions per minute, we are informed that the power 
developed on the cruise was probably not more than about 3)!’ 
brake horse-power. Under these conditions a speed of 10 knot~ 
was maintained for the whole journey. The boat carri 





sufficient fuel to make a voyage of over 350 miles at this speed. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 
Tue market for iron and steel has not in any way 
ed since the beginning of the present quarter ; even bars, 


ae were reported in slightly better request last week, have 
again hown much weakness, and the demand for girders and 
sectional iron 18 irregular. At a meeting of the Wire Rod Con- 
vention a reduction of M.5 p.t. was resolved upon for steel rods. 
A general decrease in the consumption of semi-finished steel has 
to be reported, and the Steel Convention, therefore, decided 
upon : reduction in price of M.5 p.t. for inland deliveries during 
the present quarter. In rails a fair business is being done, 
though plates and sheets remain in weak and irregular request, 
and the position of the pipe industry is rather unfavourable. 
Wire and wire nails continue somewhat neglected, but a brisk 
activity is reported to exist in the machine shops. The business 
in pig iron is unchanged, demand and inquiry being pretty 
lively on home and on foreign account. 


The Luxemburg Iron Market. 
A quiet tone prevails, though the regular employment of 
former weeks could be maintained generally. Output has 
ly increased since last year, as may be seen from the 








gres c 
following figures : 
1913. 
Tons, 
March 546,321 
April 538,805 
May 553 






Deliveries of Luxe heen slow, 
and shipments to France are steadily decreasing, while an im- 
provement in exports of ore to Rheinland-Westphalia can be 
Large supplies of Briey ore are being consumed by 
about 700,000 t. French minette 
Prices are firm. 


recorded, 
the Luxemburg ironworks ; 
were imported into Luxemburg last year. 


The Iron Market of Silesia. 

The condition of the iron industry is much the same as 
before. There has not been any further downward movement 
in prices for bars since early in June, and‘ stocks having run low, 
dealers are now coming forward pretty freely with orders for this 
quarter. Current prices are M.120 p.t. for basic bars, free 
Breslau or Posen, hoops standing at M.135 p.t. A poor business 
is being done in all descriptions of building material, and stocks 
at the mills are heavier than at this time last year. Both in 
plates and in sheets demand and employment have decreased 
perceptibly, but a large amount of work was secured for Govern- 
ment and private railways, and naval and military requirements 
are heavy, for home and foreign account. According to the 
{msterdamer Handelsblad, orders for heavy guns for coast defence, 
and for Fort Vlissingen, have been placed with Krupp, of Essen. 


Production of Pig Iron. 

According to the official statements given by the Union 
of German Iron and Steel Masters, output of pig iron in Ger- 
many, including Luxemberg, was for June this year 1,608,305 t., 
compared with 1,641,648 t. in May, 1913, and with 1,452,657 t. 
in June, 1912. Output in the different sorts of pig iron was as 
follows :—Foundry pig, 312,153 t., compared with 263,002 t. 
in June, 1912; Bessemer, 29,166 t., compared with 30,489 t. in 
June last year ; basic, 1,012,398 t., compared with 930,994 t. in 
June, 1912; steel and spiegeleisen, 214,352 t., compared with 
189,153 t.; forge pig, 40,236 t., compared with 39,019 t. in June 
last year. During the period from January to June this year 
the output was 9,567,666 t., compared with 8,564,988 t. in the 
same period the year before. 


Coal in Germany. 
Last week saw very little change in the state of 
the coal market ; in the Rhenish-Westphalian district a slight 
decrease in demand could even be noticed. 





Austria-Hungary. 

Business in the iron and steel industry is still very 
limited, the lack of fresh work being felt keenly in nearly all | 
branches. Coal also was dull last week. 


Iron and Steel in France. 

Though naturally influenced to some extent by the 
general downward movement of the world’s markets, the | 
French iron industry has shown more stiffness than any of the | 
the neighbouring markets, and inland trade has remained 
healthy and strong, prices being well maintained. The business 
on foreign account is also satisfactory. Exports and imports 
during the first four months of this year were as under : 


Import in tons. 
1913. 1912 
6,300 546,500 
20.860 
4,703 


Export in tons. 
1913. 1912. 


~ 


Tron ore Sa, Tele! (daar eee 
Pig iron oe 

Ferro manganese 

Ferro silicon 

Steel billets ers 
Manufactured iron and steel 
Hoops ibe ae? ate 
Plates .. .. 

yo a ee eee 
Iron and steel wire .. .. 1,315 
Rails era Kaa mikae 26,320 


8,500 2.303.440 


45,995 
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Pig iron has lost nothing of its former stiffness, foundry pig 
No. 3 being still quoted 90f. to 92f. p.t.; basic stands at 80f. to 
82f. p.t. Forward purchases of any weight have not, however, 
been effected during the week. Stocks are moderately large, 
though heavier than at this time last year. In semi-finished 
steel production is heavier than requirements, and the mills have 
tried to find a market in Belgium, with the result that prices 
have been depressed in consequence of a very keen competition. 
Regarding employment in the finished iron and steel depart- 
ments, varying accounts are given, the mills of the Nord being 
rather less actively occupied than those of the Eastern and Central 
departments, Belgian competition having been particularly 
strong in the first-named district, causing prices for most sorts 
of merchant iron to be 5f. to 10f. p.t. lower than in other depart- 
ments. The latest quotation for iron bars in the Nord is 
175f. to 185f. p.t., and the same price is quoted for basic bars. 
Inthe Meurthe-et-Moselle district both iron and basic bars stand 
at 186f. to 195f. p.t., special qualities fetching 190f. to 200f. p.t. 
In the Upper Marne district 200f. to  220f. p.t. is generally 
quoted. Both iron and basie bars stand at 200f. and 210f. p.t. 
on the Paris market. The constructional shops of the Meurthe- 
et-Moselle department have received a number of fresh contracts 
that will keep them well engaged, and railway material is being 
ordered freely, the Paris-Lyon-Mediterranean Railway having 
recently placed contracts for 4000 wagons of different types. 
Plates and sheets are tolerably firm in price, and well inquired 
for ; Belgian competition is extremely keen in the Nord, and the 
basis price of 220f. to 226f. p.t. for 3mm. plates can hardly be 
maintained where orders of some weight are in question. Plates 
for shipbuilding purposes are specially well inquired for. 








Contracts.—Lobnitz and Co., Limited, Renfrew, Scotland, 
have dispatched a long shoot bucket dredger to Porto Allegre, 
Brazil. At this port there are bucket dredgers still working 
which were, we understand, supplied by the same builders over 


' baffled in an annular recess in front of the fire-brick arch and 


| the products of combustion from such side flues and returning 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


15,337. July Ist, 1912..-IMPROVEMENTS IN OR RELATING TO 
APPLIANCES FOR CONSUMING SMOKE AND ECONOMISING 
Fue. iy Steam Borver Furnaces, John Robert Brunton, 
Engineer, of 2, Park-lane, Burnley, Lancaster. 

A pair of pipes B B, which have their intake ends C C! admitted 

into the side flues E E! of the boiler in the manner shown, is 

employed for conveying some of the products of combustion 
from the side flues to a chamber D. These pipes pass to the 
chamber beneath the furnace fire-bars A and the circulation of 
the air and waste gases through these pipes and the boiler flues 
is maintained by forced draught induced by steam admitted 
through steam pipes F in communication with the steam space 
of the boiler. The heated air and waste gases entering the cham- 
ber D are discharged in a highly heated condition against the 
crown of the furnace through suitable discharge pipes H. The 
chamber D is a fire-brick structure built upon the top of the fire- 
bridge D! and against the internal sides of the flue. The burn- 
ing fuel in the furnace is supplied with air in the usual manner 
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through the fire-bars and through the;furnace door when open. 
An arch of fire-brick I is built in the boiler flue some distance 
beyond the fire-bridge, and in the arch is formed an annular 
space or recess J. The smoke passing through the furnace becomes 


the hot air and waste gases issuing from the discharge pipes H 
being directed against it effects its consumption. Pipes M, 
which have their intake ends Y admitted at the rear of the side 
flues E E! of the boiler and their outlet ends communicating 
with the bottom flue P, are also provided for extracting some of 


same into such bottom flue, whence they are again circulated 
through the side and internal flues of the boiler in the manner 
already described. The rear ends of the side flues communicate 
in the ordinary way with the chimney. The pipe N, whose mouth 
or entrance is admitted through the back plate S at the back 
end of the boiler, constitutes the outlet O! to the smoke flue R 
of the chimney ; the waste gases passing to the pipe N beneath 
a series of transverse plates O, which divide the boiler flue 
longitudinally at the rear of the boiler.—June 25th, 1913. 


INTERNAL COMBUSTION ENGINES. 


16,030. July 9th, 1912.—ImMPROVEMENTs IN CARBURETTERS 
FOR INTERNAL COMBUSTION ENGINES, Paget Baxter, The 
Basinghall Syndicate, Limited, of 6a, Tudor-street, London, 
E.C. 

A is the outer metal chamber provided with inlet and outlet 
orifices A! A? respectively. The smaller chamber.B is heated 
by the exhaust gases entering the chamber A at A', which gases 
directly impinge on the outer inclined surface of the wall B! of 
the chamber B, after which the exhaust gases enter the annular 
space between the two chambers and escape at the outlet A®. 
The chamber B is supported at one end by the chamber A through 
a short tube C in which a fuel jet D is inserted, the jet being 
connected to a suitable source of supply governed by a float 


























valve. The jet D directs the fuel on to the inner inclined sur- 
face of the wall B', where it is broken up into spray and becomes 
vaporised by the heat of the chamber. The atomised particles 
next pass through perforated plates B? B*, between which a 
suitable heat retaining material B*, such as coiled metal wire, is 
secured. Surrounding the smaller chamber in the annular 


of metal pipe, one E entering the chamber A at E', which sup- 
plies heated air at E? to the chamber B in line with the conical 
end F' of coiled pipe F, which discharges the carburetted air at F?. 
The operation of the apparatus is as follows :—When the engine 
is working and the apparatus has become suitably heated 4 
mixture of air and vaporised fuel is drawn at the suction stroke 
of the engine into the conical orifice F! of the pipe F, which is 
connected at F2 with a pipe or passage leading into the engine 
eylinder, after which the usual cycle is performed. This type 
of carburetter is more particularly adapted for use with petroleum, 
and provision would be made for adjusting the air and fuel supply 
by suitable valves, but such means form no part of the present 
invention.—June 25th, 1913. 


DYNAMOS AND MOTORS. 


3224. February 7th, 1913.—IMPROVEMENTS IN OR RELATING 
TO THE VENTILATION OF DyNAMO-ELECTRIC MACHINERY, 
Siemens Brothers Dynamo Works, Limited, of Caxton 
House, Tothill-street, Westminster, S.W., Emil Otto 
Kieffer, of the Hough House, Stafford, and William Parker, 
of Setche Cottage, Weeping Cross, Stafford. 

The drawings show an example of the invention applied to 

turbo-alternators. The main body of cooling air is forced from 

the ingress end A by the rotor fan R through the axial ducts S 

into the egress space B. Air also is drawn through the ducts O 

by the fan P and passed into the space B. In order to bring 

cooler air into the egress end of the machine pipes Q, which 
are formed of or coated or covered with heat insulating material, 
are placed in some of the stator ventilating ducts. In the figure 


N93,224 





the lower stator duct shown contains a pipe of this nature, the 
pipe being made of mica. Tape insulated metal pipes J also 
are provided which pass through the stator casing and open out 
at the egress end B as near to the stator overhang as is desirable. 
In the rotor heat insulating pipes W are placed in slots which 
are not occupied by windings, and cool air passes through the 
tubes to the egress end, where it enhances the effect of the main 
body of air passing through the axial ducts. The whole body 
of cooling air collecting in the space B passes away from the space 
B through the stator casing and out into the atmosphere. The 
direction of flow of the air is shown by the arrows. A modifi- 
cation of this invention is illustrated and described.—June 25th, 
1913. 


SWITCHGEAR. 


13,997. June 15th, 1912.—IMpRovemMENTS IN DasHporT 
DEVICES APPLICABLE TO Exectric Crircuir BREAKERS 
AND OTHER Apparatus, William Ambrose Harriman and 
A. Reyrolle and Co., Limited, Hebburn-on-Tyne. 

Aisthe dashpot. Within the cylindrical part B of the dashpot 
works the closely fitting flat washer C of very thin flexible 
material, and this washer is mounted between two rounded 
dises D E, which are of smaller diameter than the washer, which 
limit its movement and give it the necessary mechanical rein- 
forcement. The two rounded dises are provided, the iower one 

with an externally threaded boss F and the upper one with a 

comparatively long sleeve G, the lower part of the bore of which 














N°13,997 
\ 
N 
N 
N I N 
N N 
N H 
N 4 
N 
L N 
F Nb 
TB 
0, LC 
LE 
K7 
\ \ 





is internally threaded to engage the boss on the lower disc. 
The sleeve G is attached by the pin H to the rod _I, the latter being 
attached to the armature or solenoid core of the circuit breaker, 
or to any convenient part of other apparatus. In order that 
the return movement of the piston may take place as quickly 
as possible and with a minimum damping effect a passage is 
provided from the under side of the lower dise to a part above 
the upper disc, which passage is controlled by a ball valve. 
This passage is constituted by a bore K through the lower dise 
and its boss, the bore L of the sleeve G and the orifice M in the 
latter. O is a ball valve situated in a seating formed at the 
upper part of the boss F.—June 25th, 1913. 


TELEGRAPHS AND TELEPHONES. 


14,564. June 21st, 1912.—IMPROVEMENTS IN ELECTRO-MAGNETIC 
Retays, Siemens Brothers and Co., Limited, of Caxton 
House, Westminster, and William Herbert Grinsted, of 
Amberfield, Slinfold, Sussex. : 

This invention relates to electro-magnetic relays for controlling 
telegraph, telephone, and other electric circuits, and more 
particularly to devices by which the removable pirts of the 
relay, the contact springs, terminals, and armature can be readily 
removed and replaced from the core and yoke and by which 
consequently spare parts of these movable fittings can be easily 
and rapidly substituted at any time to take the place of faulty 
members, or relays can be quickly built up from the component 
parts of standard size and pattern. The cores A and B of the 








forty years ago. 


space between the two chambers there are arranged two coils 


relays are connected to a common yoke C and are provided 
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with the pole shoes D and E. The front end of the yoke termin- 
ates in a knife edge on which the armatures H and I are pivoted. 
The armatures are held in their places by flat springs K and L 
passing through slots in the upper parts of the armatures and 
resting on the knife edge of the yoke on which the armatures 
are hung. Projections O on either side of the flat springs 
prevent any lateral movement of the armatures. The armatures 
can be easily removed by pulling them forward. When an 
armature is replaced the spring assists to return it to its correct 
position. The springs can be secured to the yoke in any known 
manner. As shown, the spring K is secured by a rivet P and 
is prevented from rotating about this rivet by the end Q of the 
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spring, which is turned down so as to enter into a hole R in the 
yoke. The ends S of the relay windings are connected to 
terminals T fixed in slots of a block of insulating material. 
The terminal block with the parts already assembled is placed 
in a hole made in the extension of the yoke C and is secured to 
an angle piece U by screws. The angle piece is fastened to the 
yoke by a nut, which also holds the core A. The terminals are 
shown as arranged at three different levels in order to facilitate 
the connections with the circuits of the relays. The contact 
springs V are held together by screws and are insulated from 
one another by insulating strips. Any desired number of con- 
tact springs can be placed one over the other and several sets 
of springs can be placed side by side on one plate. The assembled 
springs are then attached to the yoke by a screw, a packing piece 
W being inserted between the springs and the yoke to receive 
the heads of the screws.—June 25th, 1913. 


TESTING AND MEASURING INSTRUMENTS. 


22,592. October 4th, 1912—IMPROVEMENTS IN TWO-RATES 
ELectriciTy METERS, Landis and Gyr, of Zug, Canton Zug, 
Switzerland. 

The consumer's installation divided into two 
A denotes lamps and B are heating devices or motors. A switch 
G separates the two groups A and B from each other. When the 
switch G is in its open position the recording mechanism E 
of the meter C is in action and records the consumption of the 
heating devices B. In the closed position of the switch G 


is groups. 


N°22.532 



































the electro-magnet F is excited so as to attract. its armature H, 
and the recording mechanism D comes into action. The latter 
then registers the consumption in both groups A and B. An 
electricity meter, according to this invention, can be used in 
installations with direct current or single and polyphase current 
in which the consumption of power (and light) current is to be 
charged up according to two different tariffis.—.June 25th, 1913. 


MACHINE TOOLS AND SHOP APPLIANCES. 


14,597. June 22nd, 1912.-A MacuINne ror Tappinc Ho es 
IN ALL KinpDs OF MeErats, Charles Hall, 80, Ablewell-street, 
Walsall, Staffordshire. 

Two combined pulleys and sleeves A! and A2 are employed 
of the usual type, which are mounted in bearings independent 
of each other and are mounted on aframe. A spindle is passed 


N°4,597 
A; 





through the pulleys and sleeves, and upon this spindle at one end 
a chuck or tap holder is secured by any known means. Upon 
the spindle and in position near the outer face of the pulley 





wheels A! and A? respectively are positioned clutches B' and B2, 
which are securely fixed to the spindle and which are composed 
of a boss having two curved radial arms or projections and are so 
fixed that the curvature of the arms of one clutch is exactly 
opposite to that of the other. Pins or projections C!, C2, C3, C4 
are fixed to each pulley in such a position that when the spindle 
is moved in either direction the clutch on that particular end 
in the direction of the movement engages with the pins or 
projections on the revolving pulley, thus rotating the chuck 
or tap holder with a forward motion or the reverse. Between 
the clutches and pulleys are spiral Springs D! D2 which encircle 
the shaft, one end of the springs bearing against the clutches and 
the other against the rear of depressions or cavities formed 
in the boss of the pulleys. It will be readily understood that 
the springs D! and D2? so placed keep the spindle clutches out 
of action while the pulleys are revolving,and that as soon as 
pressure is applied to the tap or chuck the tension of the spring 
is overcome and the clutch engages with the pulley and is thus 
driven, and vice versa when the spindle is drawn back.—June 
25th, 1913. 


TRANSMISSION OF POWER. 


3585. February 11th, 1913.—IMPROVEMENTS IN OR RELATING 
to Batt Bearines, Aktiebolaget Svenska Kullager- 
fabriken, of 17, Artillerigatan, in the city of Goteborg, 
Sweden. 

This invention relates to improvements in ball bearings, 
and has particular reference to means for enclosing or mounting 
the ball bearing in a fly-frame. One structure forming an enclos- 
ing sleeve for the bearing has a portion A encircling a spindle or 
shaft K and an enlarged portion B providing a shoulder C to act 
as a support for the bearing D. ‘The sleeve is formed by stamp- 
ing from comparatively thin sheet metal providing the necessary 
rigidity and is preferably so formed as to provide a compara- 
tively large clearance between the spindle and the part A. This 
may be packed with any suitable material, and the latter may 


N°3585 

















be used to retain oil or other lubricant in the casing and to pre- 
vent it from leaking therefrom. Another structure forming a 
cover F is formed in a similar manner, and a portion is removed 


connection, such, for example, as a bayonet joint between the 
cover F and the enlarged portion B. This may be done by em- 


bossing the cover with an L-shaped groove, as at H, and emboss- | 


ing a stud or button as at J on the enlarged portion B, so that 
the button may fit in the embossed groove H. The sleeve A 


fits into a recess in the fly-frame L and the shou'der or abut- | 


ment C bears upon the fly-frame. The lowerend of the spindle 
may, if desired, be supported or held in a foot-step bearing or 
the like —June 25th, 1913. 


MISCELLANEOUS. 


25,858. November llth, 1912.—IMPROVEMENTS IN THE 
MAKING OF HIGH-GRADE Pic Iron, Paul Louis Toussaint 
Héroult, of 149, Broadway, New York City, New York, 
United States of America. 

This invention aims to provide a process for making a pig iron 
which is free from sulphur and is otherwise adapted for the 
special purposes for which pig iron of high grade is required, 
such as the making of car wheels. It is proposed to make high- 
grade pig iron at a much lower cost than formerly by first making 
ordinary pig iron in the blast furnace and transferring it there- 
from, or from a mixer or cupola, in a molten state to an electric 
furnace where it is treated basically to eliminate the sulphur 
or to reduce the sulphur to the desired low content. The 
principal condition for effecting the removal of the sulphur is 
a basic slag in a basic-lined furnace, maintained at the tempera- 
ture necessary to keep the slag quite fluid. The slag, for 
example, may consist of 60 per cent. lime and the remainder 
alumina, silica, and fluorspar, the mixture being substantially 
free from iron oxide so as to avoid any oxidation of the elements 
of the bath. The operation in the electric furnace should be 
carried on in @ non-oxidising atmosphere for the same purpose. 
A specific example of the process is as follows :—In the blast 
furnace ore is melted with coke in the usual way for making 
ordinary foundry iron. The product*contains approximately 
the following :—Carbon, 3.50 to 4.00 per cent.; silicon, 0.20 
to 3.00 per cent.; manganese, 0.20 to 2.00 per cent.; phos- 
phorus, 0.10 to 1.50 per cent.; sulphur, 0.15 to 0.20 per cent. 
This product is carried in molten condition to the electric furnace 
with a basic lining, and the basic slag is introduced, the current 
is then applied and regulated so as to make the slag quite fluid, 
and the process is continued until, by the appearance of the slag 
and by other tests familiar to workers in the art, it is clear 
that the bath has been reduced in sulphur content to from 0.01 
to 0.04 per cent. of sulphur. The iron thus refined is then 
tapped. The contents of carbon, silicon, manganese, and 
phosphorus in the final product can be varied at will by choosing 
the ore and making the ordinary pig iron accordingly. Again, 
the metal may be dephosphorised in the electric furnace if 
desired. The carbon content can be increased by the subse- 
quent addition to the still fluid metal of carburite or the like, 
and the content of silicon and manganese can be increased at 
will by the addition of ferro-silicon or ferro-manganese.— 
June 25th, 1913. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,062,445. Gas CLEANER, A. Ernst, Pittsburgh, Pa.—Filed 
November 14th, 1912. 

The apparatus comprises an interiorly flanged cylindrical 
casing with a central upward passage, an extension of which 
forms a closed passageway for conducting the gas. A rotary 
inverted cylindrical deflector has a horizontal series of passages 





to provide a hole at G to accommodate the spindle or shaft. | conduit for an impelling fluid surrounding this pipe. 


For securing the cover in position it is preferable to form a | 





a 


around the bottom portion of its wall and a water holder at the 
bottom of the casing has an overflow at about the level of the 











There is a passage around the deflector for 


series of passages. 
There 


conducting the gas upward and within the flanged casing. 
are eight claims. 
1,061,648. BLapEs. 
August 27th, 1910. 
The blade segment comprises a plurality of blades provided 
with intermediate spacing pieces arranged between the ends 


G. Westinghouse, Pittsburgh, Pa.—Filed 


(,061.648] 


A binding 
There 


of the blades and formed integrally therewith. 
member extends through the blades and spacing pieces. 
are six claims. 


Denver, 
Filed 


1,062,714. Liqguip Fuet Burner, R. N. Johnston, 
Colo., assignor of one-half to L. D. Sweet, Denver, Colo. 
May 7th, 1912. 

The burner has a vertical pipe for the liquid fuel and an annular 
is pi A conical 


cap fits over the upper ends of the pipe and conduit, and this 
cap has a series of depending concentric flanges within it with 
perforations between the flanges. There are eight claims. 


1,064,055. Gas ENGINE Starter, C. H. Cuno, Meriden, Conn. 
-Filed April 5th, 1912. 

There is a distributing cylinder with a movable piston in it 
arranged for manual operation in one direction. A valved ga- 
inlet passage leads to the distributing cylinder, and there is an 
automatic pressure-controlled device in this passage arranged 
to close the passage when the pressure of gas in it exceeds the 


resistance of the device. The distributing cylinder has a dis- 
tributing passage for delivering the gas contained in it to a gas 
engine cylinder, and there is a manually controllable valve for 
the gas inlet arranged in the passage between the automatic 
pressure-controlled device and the source of gas supply. There 
are nine claims. 
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RESS OF ENGINEERING IN THE EAST. 
(By our Special Commissioner.) 
No. XIII.* 
SING {PORE HARBOUR AND PORT WORKS. 
»ore town is about 67 miles from the Equator, 


PROG 


SINGAI . s 
* land is some 27 miles long and 14 broad at certain | 
The islanc 
3 From 
laces. he 
I beautiful. 


ackn 
Bay. 





| the previous half-year. | 
| occupied during an average of 156 days each for the 
| half-year. 

The number of vessels using the wharves during the | end. 
half-year ending June, 1912, was 1335, compared 
whatever point approached the har- | with 1229 in the corresponding months of 1911. 


Even a Sydney man might | tonnage of these 1335 vessels is given as 2,693,409. | Wharf. 
but will be replaced for 5552ft. by either a massive 


ur is ; i lr 
po owledge this without loss of reverence for Botany | The number of vessels for a year may be taken at | 
| concrete blockwork wall or by steel girder work on 


[sland after iskand—indeed, a whole variegated | 2670 with a tonnage of 5,386,818. 


The four dry docks were 


The 
| 


represented a total tonnage based on the tonnage in | side will be 15ft. at low water. 
| dock daily, of 729,978, as compared with 654,377 for | this an area of 88 acres will be reclaimed in front of 

the town, and a rubble breakwater—the Inner South 
Mole—built, 5200ft. in length, as a protection to the 
| inner harbour. 


In connection with 


This will have a lighthouse on either 


(6) Tanjong Pagar dock works.—Reconstruction 


of the main wharf from Tanjong Pagar to Jardine’s 


This is at present of wood on wooden piles, 














archipelago—comes floating up to greet you, each 
lifting its fronded palms in the balmiest air to a sky 
laden with grateful clouds of every hue and form. 
For Singapore has a delightful climate all the year 
round, and a bounteous rainfall] distributed more or 
less evenly over the twelve months. 

The harbour is practically land-locked by islands 
which cluster close to Singapore itself, and affords 
such natural shelter that up till recently, and, in 
fact, to-day, for the new works are still in hand, the 
berthing accommodation consists only of wooden 


TANJONG PAGAR DOCKS—INTERIOR OF THE PUMP HOUSE 


The cargo dealt with in the year ending June, 1912, 
totalled 2,467,785 tons. Inward there were 1,434,870 
tons, and outward 1,032,915 tons, leaving but 
the small balance of 401,955 tons to be accounted 
for by Singapore itself and that part of the Peninsula 
which it serves by rail and wagon. These figures, 
significant as they are, are still further emphasised when 
the natural exports such as tin and rubber from the 
Malay States are deducted from the balance. Singa- 
pore is in itself neither a producer nor a consumer to 
any appreciable extent, but a clearing-house for cargo 











8ft. diameter wrought iron cylinders filled with con- 
crete. Troughing will be laid across the girders and 
filled with cement concrete to form a permanent quay 
of 50ft. width between the vessels and the cargo sheds. 
The minimum depth of water here will be 33ft. below 
L.W.O.8.T. throughout the whole length of the new 
quays. 

(c) The construction of a tidal basin or wet dock— 
Lagoon Wet Dock—of an area of 244 acres. This 
will have a minimum depth of water of 30ft., with 33ft. 


at the entrance, which will be 150ft. wide. This 











LAGOON WET DOCK—MAIN WHARF RECONSTRUCTION, OCTOBER, 


wharves on wooden piles. The necessity of repairing 
vessels appeared early in the history of Singapore 
and made graving docks indispensable. There are 
four of these, always in use. 


No. | is 400ft. long, entrance 46ft., depth on sill 16ft. 
No. 2 is 450ft. - 52ft. ; If ft. 
No. 3 is 467ft. G65ft. ” 20ft. 
No. 4 is 486ft. 59ft. > 21ft. 


In these, during the last half-year, 140 vessels— 
*xclusive of the Harbour Board’s own craft—were 
docked for painting and repairs. These vessels 


* No. XII. appeared July lth. 
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1912 


from and to the surrounding islands and the stretches 
of country lying to the north and east. It is, in fact, 
a strategic point in commerce as well as in war, and it 
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LAGOON WET DOCK—NORTH WALL, OCTOBER, 


is this that gives it its importance. It is, moreover, the | 


greatest coaling station east of Aden, close on 600,000 
tons being landed and reloaded annually. 
total length of about 7000ft. of wharfage with depths 
of water varying from 25ft. to 40ft., and no wet docks. 

The improvements in hand comprise :— 

(a) Singapore harbour works.—Construction of a 
quay wall extending from Johnston’s Pier to Malay 
Point—5028 lineal feet. The depth to be given along- 


There is a | 


A eta q 
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1912 3 


dock will afford a length of 4100ft. of quay. It is 
stepped and graded on one side for the accommodation 
of the numerous small craft that frequent the port. 
(d) A new graving dock at Keppel harbour. The 
length will be 852ft. over all and on blocks 800ft. 
It can be divided by an intermediate caisson into two 
compartments of 486ft. and 325ft. respectively. The 
entrance width will be 100ft. The width between copes 
in the body of the dock will be 128ft.and 90ft. on the 
floor. The depth on sill will be 25ft. at low water and 
34ft. at high water. The approaches will all be 
dredged to a depth of 33ft. below L.W.O.S.T. 
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The centrifugal pumping plant for emptying the 
dock is by Gwynnes Limited.* The dock is practic- 
ally finished, and a trial of the pumps showed that 
they are capable of emptying it in less than two hours. 

There are other improvements in hand, but these 


The new wharf and dock equipment will all be 
operated by electric current, generated at the work- 
shops, and the whole establishment will be electrically 
lighted. This will give better facilities for coaling, 
and will result in ships using Singapore more freel) 


—. 
of lading and discharge it has been of the n 
proportions before indicated. 

The control of the port is vested in the Tan; 
Pagar Dock Board, whose members are “ppointed 
the Governor of the Straits Settlements from th 

uf 


¢ erat, 











LAGOON WET DOCK—EAST WALL FROM BEHIND 


are the principal works, and when completed Singapore 
will have berthing accommodation and dock facilities 
in keeping with the important position it holds. 
New workshops have recently been erected by the 
Board and fitted with the-most modern tools and 








for this purpose, while the handling of cargo will be 
accelerated. The new dry dock will be able to 
accommodate the largest ships afloat, and this should 
increase the popularity of the port as a repairing depot 
for big liners and warships. 




















SINGAPORE HARBOUR—SHOWING 


appliances. The repairs necessary at this midway 
station of the East are often on a large scale, and of a 
pressing nature. Here a ship can be re-engined, a 
shaft forged or a propeller cast—in fact, with the 
new graving dock in operation the largest vessel 
afloat can be rebuilt if necessary. These workshops 
are quite self-contained. They generate their own 
electric current and all the tools are motor driven. 
The staff is equal to every emergency, being composed 
of the best engineers available. 

The reconstruction of the wharves and the building 
of the new graving dock were absolutely necessary, 
and so perhaps also was the building of the South 


Mole breakwater; but the new wet dock seems a | 


doubtful improvement. There are no storms in 
Singapore, and although a good deal of the wharfage 
fronts the sea, vessels there are not incommoded by 
the exposure. Indeed, it may well be doubted whether 


any appreciable number of ships will be induced to | 


use the tidal wet dock. 


There are other works which have been commenced 


and which have been suspended or stopped altogether 
owing to unforeseen difficulties. The recent costly 
litigation between the Dock Board and its contractors 
is still fresh in the minds of engineers. Troubles of 
this kind are greatly to be deprecated, and wherever 
the fault may lie the difficulties of the engineers in 
charge were not lessened by their occurrence. 
Perhaps too much has been attempted at once. 
Seven million pounds sterling is being spent. The 
increase of tonnage using the port is considerable, 
but not of striking proportion when compared with 
the ratio of increase in other ports. For the year 


ending June, 1906, 2382 vessels were accommodated- | 
1912, an | 
The cargo inward and | 


against 2634 for the year ending June, 
increase of 252 in six years. 
outward handled in the former period totalled 2,331,784 


tons, while in the latter it was 2,467,785, an increase | 


of 136,001 tons in six years, or at the rate of 22,666 
tons a year. 


* We deal with this in a separate article below. 


POSITION OF GRAVING DOCK, ETC. 


It must not be supposed that the figures given repre- 
sent the whole of the shipping at Singapore, but only 
the number of vessels using the wharves and the cargo 

| actually handled there. For in 1911 the total num- 
ber and tonnage of all vessels—including native craft, 
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LAGOON WET DOCK—CONSTRUCTION OF WEST WALL 


various representative commercial 
Colonial Secretary is the official representing 
Government. The Chairman, who is also Gener 
Manager and Chief Engineer, is Mr. John Rumy 

Nicholson, M. Inst. C.E., and the Deputy Chairma; 
and Assistant General Manager is Mr. Stanley Arthy 
Lane, A.M. Inst. C.E. The whole of the new work 
are being carried out under the supervision of Messrs 
Coode, Matthews, Fitzmaurice, and Wilson and )\; 
J. R. Nicholson, Consulting Engineers to the Straits 
Settlements Government and the Tanjong Pagy 
Dock Board. On the occasion of my visit I wa 
much indebted to Mr. Lane, who, as acting chairman 
the time owing to Mr. Nicholson’s absence in England. 
for showing me over the works and giving me mu 
valuable information. I also have to thank him fi 


bodies. Thy 


| many photographs, some of which, I hope, you wi 
| have space to reproduce 


[see also page 94]. 


The main pumping plant referred to in the article abov 


| by our Special Commissioner to the East consists of ty 
60in. Invincible centrifugal pumps, each worked direc 
| by a vertical compound condensing engine, which co 


stitutes one of the largest units at present installed fw 
dock work. The contract time for emptying the dock, 
which contains 3,570,000 cubie feet of water, is three hour 
but the plant performed the operation in 1 h. 55 min., thus 
effecting a saving in time of 36 per cent. The curves—s# 
next page—showing the results of the tests are particular) 
interesting, inasmuch as they demonstrate in a marked 
manner one of the advantages of modern centrifuga 
pump design known as “ self-regulation.’’ That is t 
say, the power remains constant when the pump works 0: 
lower heads, but it delivers a largely increased quantity oi 
water, yet this result is obtained without any sacrifice 

efficiency. If the indicated horse-power line is examine 
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SINGAPORE HARBOUR—THE LAGOON WET DOCK 


| merchantmen, and warships—entered and cleared at 


it will be noticed that the power is constant throughout 


| this port were¥31,560 and 17,213,782 respectively, the range of full load pumping, while the speed remains 


| against 28,587 and 16,350,252 in 1910. 


As a port of practically unchanged. 
call the increase has been phenomenal, but as a port caused by a slight variation in steam pressure. One 0 
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———oeooooor 
es of “self-regulation” in graving dock 
owing to this constant power throughout 
the pumping operation, steam is easily maintained at a 
constant pressure, and fuel is not wasted by variations in 
the rate of steam consumption, 

At the beginning of the trial the two pumps were started 

one after the other, but in six minutes both were run- 
or tovether, and worked at full duty until the water 
_. the dock fell to near the floor level, when the 
Sian were slowed down and the rate at which the water 
we delivered fell accordingly, as can be seen from the 
ate The efficiency—that is, the ratio of indicated 
Sese-power to water horse-power measured on the static 
= reached 66.5 per cent., while the net pump effi- 
ciency- that is, taking into consideration pipe and engine 
friction rose to 81.5 per cent. as a maximum. Each 
of the two pumaps is of the single dise pattern, with 60in. 
delivery branch and two 42in. suction pipes, one leading 
to each side of the double inlet dise. _This arrangement 
has the advantage of placing the dise in equilibrium 
as regards end thrust. The casing is split horizontally 
with the delivery branch formed in the bottom half, so 
that it is a simple matter to examine the disc, the spindle, 
and internal parts by removing the top half, without 
the necessity of breaking any pipe joints. Specially 
constructed hand holes are also provided for examination 


: r tag 
chief advan 
umps is that, 


OIL FUEL IN THE ROYAL NAVY. 


THE recent speech of the First Lord of the Admiralty 
regarding the adoption of oil fuel in the Royal Navy 
did little more than give official utterance to many 
points on which professional attention has been con- 
centrated in @ quiet way for some considerable time. 
Though his statements, no doubt, created lively 
interest and are certain to be widely discussed in 
technical and commercial circles, it can hardly be 
said that, with the possible exception of his remarks 
on Admiralty policy regarding future arrangements 
for supply, he added much to the general knowledge 
of the whole question, while, on the other hand, many 
very important phases relating to it, and which neces- 
sitate very serious consideration, were left entirely 
untouched. The great importance of such a step as 
the wholesale placing of orders for large warships 
to burn oil only, instead of, as hitherto, as an auxiliary 
fuel to coal, was not lost upon the numerous con- 
structors to whom these contracts were given, and 
though the wisdom of such a step cannot be said to 
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TANJONG PAGAR DOCK—CROSS SECTION 


of the interior. Each pump, as already stated, is direct- 
coupled to a vertical open-type compound engine, which 
runs at a normal speed of 140 revolutions per minute. 
Each cylinder is cast with its own valve chest, and the 
two castings are bolted together, forming a rigid structure 
supported on cast iron back standards and polished steel 
columns in front. The high-pressure cylinder is fitted with 
variable expansion gear adjustable by hand. Both main 
and expansion valves are of the piston type, and arranged 
generally on the well-known Meyer system. The low- 
pressure cylinder valve is of the flat type fitted with com- 
pensating gear for relieving the pressure on the valve face 
and excentric sheave. Steam is supplied from a battery 
of Babeock and Wilcox boilers and superheaters at a 
pressure of 150 Ib. per square inch. The condensing plant 
consists of a surface condenser for each engine, and the 
circulating water is drawn from and returned to the outer 
basin by an electrically driven Invincible centrifugal 
pump, while a single-barrel air pump of the Edwards 
pattern is driven off the main engine crosshead by link 
gear. 





EFFICIENCY. 
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TME_OF _ PUMPIC wm MINUTES. 


EFFICIENCY TESTS OF PUMPS 


pump i3 used for drainage purposes; the motor driving the | 


pump developing 75 brake horse-power is direct-coupled 
to pump and mounted on a common bed-plate. 

The set is capable of delivering up to 3000 gallons per 
minute and against heads up to 50ft. 
being available, full advantage has been taken of it in 
equipping the penstocks, which control the suction and 
illing culverts, with electric motive power. Likewise, 
the two 60in. sluice valves for the main pumps are elec- 
trically operated. 

As stated above, Gwynnes Limited, of Hammersmith, 
were the contractors for the whole of the pumping plant, and 
were responsible for the erection and trials, the whole work 
being carried out under the superintendence and instruc- 
tions of the consulting engineers. 





‘ERMANY is stated to have purchased for hospitals and 
medical institutions every available milligramme of 
British-made radium. In an interview with the British 
Radium Corporation it was admitted, says the Standard, 
that an extraordinary demand had developed recently for 
British radium. Several 


London, appealing for quantities far in excess of the 
available supplies, and had offered to pay on the spot. 
The price of radium to-day is £16,000 per gramme. 


A 12in. Invincible electrically driven centrifugal | 


Electric current | 


German agents had visited | 


have been adversely criticised, the subsidiary develop- 
ments arising from it were certainly keenly debated, 
though without much publicity. No one who has 
| had experience of both will attempt to deny the 
immensely superior technical advantages of oil fuel 
over those of coal, but the former possesses conflict- 
ing limitations which tend considerably to restrict 
its use, and the entire position regarding its adoption 
is not one that is easily capable of being gauged. It 
is, in fact, one that on deep investigation bristles 
with difficulty, and until the report of the Oil Fuel 
Commission is completed one can hardly expect to 
receive technical enlightenment from the Ministerial 
Bench. In fact, probably not even then, for the report 
itself is undoubtedly confidential. Engineers will, 
for the moment, be far more inclined to accept for 
granted the somewhat laboured references as to the 
ethics of ownership of shares in oil producing com- 
panies rather than the assurances relating to readiness 
and extent of supply in the present state of the oil 
transport market, orthe particularly nebulous sugges- 
tions as to the quality or qualities of oil to be used in 
future, though in this,and the extent to which they 
are available, would seem to lie the whole crux of the 
question of future development in the use of oil fuel. 
The history of the adoption of oil in the Royal Navy 
| really commences with the Dreadnought era. The 
Naval Estimates of 1905-6, besides embracing that 
epoch-making prototype of the modern capital ship, 
also included the first five ocean-going destroyers of 
the *‘ Tartar” class and twelve coastal destroyers, 
all of which were arranged to burn oil fuel only. For 
many years previously elaborate experiments on 
how to burn oilsatisfactorily had been carried out at 
Haslar and on board a few of the older destroyers, 
such as H.M.S. Surly and Spiteful, and it says much 
for the excellence of Admiralty engineering that these 
| pioneer installations, on such an elaborate scale, were 
an unqualified success, and one, in fact, that certainly 
exceeded all anticipations. During the next three 
years all the torpedo craft were fitted for oil burning 
only, the larger vessels still continuing to use coal, 
though with a constantly increasing proportion of oil 
available as a supplementary fuel for simultaneous 
or separate use when required. A reversion to coal 
burning for the destroyers of the 1908-9 programme 
was made, but since then all vessels of this type in the 
| Royal Navy have been propelled by oil. Last year 
| a further extension of the system was made when all 
| the light cruisers of the ‘‘ Aurora ’’ class were ordered 
| to burn oil only, and this culminated, at the close of 
| last year, in the order for all five battleships of the 
| ** Queen Elizabeth ”’ type of 60,000 horse-power each, 
| to be adapted for oil and not for coal. It is as yet 
| too early to speak of the immense advantages in design 
| that accrue from the adoption of oil only in these 
| vessels ; this much may be said, however, and is 
applicable to the destroyers also, that such designs 
would have been quite impossible with coal fuel. 
In foreign countries a much greater reluctance to 
| take up the use of oil fuel only has been displayed. In 
| the United States, where by far the greatest supplies of 





oil for marine purposes are available, oil only was 
adopted for the destroyers of the ‘‘ Paulding ”’ class 
of the 1908-9 programme which were commissioned 
in 1910. In a lecture to the United States Naval 
War College in August of that year the Engineer- 
in-Chief of she United States Navy emphatically 
recommended, even in spite of limited experi- 
ence, the adoption of oil to the exclusion of coal for 
future battleships, and pointed out that the principal 
foreign argument against its use—the alleged diffi- 
culty and uncertainty of supply—should not be 
allowed to militate against its introduction into vessels 
of the United States Navy, in view of the fact that 
more than half the world’s supply is produced in 
that country. He apparently gained his way as 
regards the naval programme of 1911-12, for the 
battleships Nevada and Oklahoma of 27,500 tons and 
27,000 horse-power were ordered for oil burning only, 
and have been followed this year by the Pennsylvania. 
The two former were the first two battleships ordered 
with oil fuel only, and preceded the British “‘ Queen 
Elizabeth’ class by many months—a fact which 
seems to have been generally overlooked in all recent 
Press references. In Germany the adoption of oil 
burning only has been less rapid, the system being 
used entirely as an auxiliary to coal in the large vessels, 
while in the destroyers a mixed system of three coal- 
fired boilers and one oil-fired boiler has been widely 
adopted. Oil burning destroyers are only just 
beginning to be introduced into other navies, such as 
those of France and Russia. 

The fact that, compared with good Welsh coal, the 
thermal value of a pound of oil is approximately 
19,000 units, as against 14,500—approximately 
1-3 to 1-0—is a great initial attraction. In the earlier 
days—say between 1900 and 1905—attention was 
chiefly directed to the question of how to burn it, 
the oil then used being chiefly Texas crude oil. Many 
problems required to be solved and a vast amount cf 
experimental work was undertaken by both British 
and United States Governments and by certain large 
private companies. One of the first and most 
elaborate Government publications on the subject 
was the report of the United States Naval Liquid 
Fuel Board, which was issued in 1904. In this will 
be found an exhaustive mass of data relating to 
systems of burning oil. If these be divided into 
three main heads it can be stated at once that the 
open pan system, or that of gasifying the oil and 
burning the gas, presents no chance of success, leaving 
the method of burning the spray resulting from 
atomisation into fine particles alone worth pursuing. 
This again may be sub-divided into steam spraying, 
air spraying, or mechanical spraying. The loss of 
fresh water involved by the former method obviously 
precludes its use on board ship, though it is fairly 
extensively employedonland. Airspraying, of course, 
is a very old invention and is probably in far wider 
use for spraying eau-de-Cologne than liquid fuel, 
though the principle is really identical in the two 
cases; the air spraying method is found to be too 
heavy and cumbrous when large outputs are to be 
dealt with. The method of mechanically spraying 
the oil by means of pressure is that which is now 
almost universally adopted, though the type of burner 
for producing the spray has been the subject of prob- 
ably almost as many patents as the steam turbine, and 
it is in the burner details rather than in the general 
method adopted that the various systems now in 
use are found to differ. Broadly speaking, the usual 
system involves pumping heated oil under a pressure 
of about 150 1b. to 200 1b. per square inch through 
a fine orifice with sharp edges. This has the effect of 
breaking up the oil into a fine spray, when, by means 
of suitably adding sufficient air, which almost invari- 
ably involves forced draught, it can be very efficiently 
burnt. Individual burners on this principle are now 
made of capacities ranging up to nearly 1000 lb. 
per hour, though the average sizes are only about 
half that output. 

The uniform and striking success that has attended 
the adoption of this method of burning oil, coupled 
with the easy attainment of very high boiler effi- 
ciencies, was, in conjunction with its other inherent 
advantages, bound to influence the design of larger 
ships, provided the question of supply could be solved. 
Now, the total quantity of oil produced from all over 
the world at the present time has averaged during 
the last five years about 50 million tons; the total 
quantity of coal produced has averaged nearly 1200 
million tons during the same period. Two-thirds of. 
the oil supply comes from the United States, 25 per 
cent. from Russia, and the remaining 10 per cent. orso. 
from about fifteen other countries. Of the total coal 
supply about 450 million tons, or more than one 
third, comes from the United Kingdom, where the 
oil fuel output, except for Scotch shale oil, is virtually 
nil. Unfortunately, there is an enormous variation 
in quality in oil. The liquid fuels most generally 
known are: (1) crude coal tar, (2) tar and creosote 
oil, (3) shale oil, (4) crude petroleum, and (5) petro- 
leum residue. The first two are hardly in use—the 
supply is insufficient. Shale oil, coming mostly from 
Scotland, has been adopted to some extent in the 
Royal Navy, but the heavy oil obtained from it for 
use as fuel hardly exceeds 20 per cent. of the total 
quantity available. 

Of petroleum oils, those with the paraffin base are 
too valuable to use for fuel. Those which on dis- 
tillation yield asphalt are mostly the widely used 
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Texan and Californian oils; Russian oils, also largely 
used for fuel purposes, yield-olefine:. By a process of 
practical elimination, allied with unwillingness to 
take serious risks with more volatile oils, it has been 
found by experience that liquid fuel suitable for oil 
burning should possess the following main charac- 
teristics :—The flash point specified for both British 
and United States navies is not less than 200 deg. 
Fah., though the mercantile marine use it of between 
150 and 160 flash point, and have found no difficulty 
in its safe storage and use. In view of the small 
diameter of the orifices in the burners and their con- 
sequent liability to choke in spite of elaborate filters, 
the percentage of sediment should not exceed 1 per 
cent.; there should be no paraffin, asphalt, bitumen 
or other solid matter in suspension in the oil. Water 
should not be present in the oil to the extent of more 
than one-half of 1 per cent. or sulphur to that of 
more than three-quarters of 1 per cent. The oil 
should be free from acidity. As regards viscosity, 
the usual specification requires that the oil shall 
flow freely through a jin. tube with a 2ft. head at 
a temperature of about 32 deg. Fah. These qualities 
are all readily obtainable in Texas, Californian or 
Burmah oils in association with a calorific value of 
about 19,000 thermal units per pound. To burn 
these oils satisfactorily, they are heated up to tem- 
peratures of about 150 deg. to 200 deg. Fah., accord- 
ing to their density, to increase their fluidity and 
facilitate spraying, and subjected to pressure. Exces- 
sive heating must not be indulged in ; that is, the oil 
should not be heated above its flash point, as besides 
being dangerous, there is always the chance of its 
carbonising and clogging the pipes, besides which, 
it is unnecessary as long as the oil will spray well from 
the burners. In this feature, therefore, there is a 
decided tendency to limitation in the quantity of 
suitable qualities of oil available, for the influence of 
density is considerable, and sprayers that may handle 
lighter crude oils very well may easily prove un- 
suitable with the much heavier distillates, which, 
with the laudable object of broadening the field of 
supply, attempts are now being made to introduce. 

It must not be thought, though the impression is 
much more general than it should be, that liquid 
fuel is of fairly constant quality. It has, in fact, 
many of the widely varying characteristics that are 
possessed by the coal fields of the world. Although 
the world’s output of crude petroleum approxi- 
mates to 50,000,000 tons a year, this by no means 
represents the figure available forfuel. After refining, 
the residue suitable for fuel may range from as 
much as 60 per cent. of the original quantity in the 
case of Caucasian oil, 40 to 50 per cent. in that of 
certain Californian oil to as little as 5 to 10 per cent. 
in Pennsylvania petroleum. Borneo oil, however, 
can often be burnt in its crude state. The prevailing 
idea as to uniformity in character of the liquid fuel 
used in Great Britain in recent years arises largely 
from the fact that it has practically all been ordered 
to Admiralty requirements, and, while even so, con- 
siderable variations have been found there have not 
been the wide divergences in quality, and we may add, 
in calorific value, that will, we fear, inevitably be 
encountered with the constantly increasing attempt 
to enlarge the sources of supply. 

Mr. Churchill stated that last year the total quantity 
of oil fuel used by the fleet amounted to about 
200,000 tons. With the coming of the five “‘ Queen 
Elizabeths”’ and eight ‘‘ Auroras,’ to say nothing 
of sixteen more 25,000 horse-power destroyers next 
year, it seems undoubted that at least 500,000 tons 
will be required for 1915. His statements on the 
important subject of storage—quite apart from the 
quality of oil it is proposed to store—were somewhat 
indefinite ; the Admiralty, we were told, propose 
to form such a reserve of oil as shall make the Navy 
“‘ safe” in time of war. So far, so good ; but if only 
a quarter of the assumed peace supply required for 
1915 be stored—a trifle of 125,000 tons—the cost 
of storage plant will be truly immense. Coal merely 
requires the space it lies piled up on; oil storage 
tanks require a special installation, and, if the regula- 
tions obtaining in Pennsylvania or Texan oil fields 
are even approximately adhered to, the space re- 
quired and cost of the installation will surprise those 
who have not already gone closely into the subject. 
We have seen in the past two years or more the 
facilities for getting oil across the Atlantic have proved 
lamentably insufficient, and it may be seriously 
doubted—in fact, very seriously doubted indeed— 
whether those of eighteen months or two years hence 
will be superior to the present means in view of the 
anticipated immense increase in the quantity of oil 
required. It must not be forgotten that it is now a 
comparatively easy matter to pile up huge reserves 
of Welsh coal, for which storage facilities beyond 
ground space need not exist, but it is a very, very 
different proposition to import immense quantities 
of oil, requiring special steamers and special storage 
facilities. One of the best ways of storing oil is in a 
tank steamer—if one could only be sure of immediate 
delivery ! 

The fact that the Admiralty intends to acquire the 
ownership or control of a considerable portion of our 
supply is certainly the most interesting item in an 
otherwise unconvincing statement. That this should 
present little difficulty is certain, but it would have 
been more reassuring to learn over what quality— 
we do not expect to be told the locality—of fuel 





! delivered to the ship this certainty of ownership will | 


apply. Hitherto practically all efforts in this country | 
have been directed to burning the best quality of 

liquid fuel, and although by no means insuperable, 

the inconveniences arising from the adoption and | 
storage of various qualities will be found considerable 
in practice. On one other salient item we should 
have been glad of further information. Four or 
five years ago private builders or owners ordering 
oil in quantities of one or two’ hundred tons at a time 
had to pay about £4 per ton. Two years later, for the 
same quality of oil the price had fallen to little more 
than half of this figure, while for the last year it has 
been higher than ever. With a vast increase in 
quantity required, and what would appear in the 
present state of oil transport facilities to be a distinct 
lack of tonnage available for the purpose, it would be 
interesting to know if Mr. Churchill's estimate of the 
future cost of oil is approximately that of certain 
would-be sellers on both sides of the Atlantic. 








TRAIN CONTROL. 
By E. A. JOHNSTON. 
No, III.* 
CONTROL OF TRAINMEN’S HOURS OF 
RELIEF. 

This forms the second and by no means least 
important part of the duties of a control office. All 
applications for relief have to be made to the control 
office. Some lines wait until the men ask for relief 
to be arranged, whilst others arrange for relief to 
be sent when the relief arranger sees that a train | 
cannot reach its destination without excessive hours. 
The advices of trains entering the area should in all | 
cases state the hour at which the men took duty 





DUTY AND 


intelligent watch on all trains which are likely to need 
relief the relief arranger should be able to give sufficient 
notice to the depots concerned to enable the relief 
men to be called as required, and thus avoid this 
waste of their time. In this way the extra two op 
three hours will often enable the same set of relief 
men to relieve more trains without excessive hours 
a matter of great importance in times of fog or yepy 
heavy traffic, when relief men are at a premium, ~ 

All particulars of the relief arrangements mado 
should be recorded for easy reference. The London 
and North-Western Railway uses the form shown in 
Fig. 14. The Great Western Railway uses a soniewhat 
similar form and also a book in which a permanent 
record is entered and which shows, in addition 
at what hour the relief men booked on duty and the 
time they returned home. The relief men should 
get into touch with the control office as soon is they 
have completed the work they were sent out to do, jn 
order that they may be further utilised if necessary, 
and if their hours of duty permit it. The relief 
arranger should call the attention of his colleagues 
in adjoining control offices to all trains leaving hj 
area with hours of duty nearly completed. The form 
shown in Fig. 15, if summarised month by month and 
shed by shed, showing the average minutes late off 
the shed, forms an excellent stimulant for the various 
shed staffs if circulated amongst them. The relief 
arranger keeps this record. 

A very notable improvement in the relief of train. 
men has already been made in those districts in which 
the control system has been established. The amount 
of relief necessary has been greatly reduced by careful 
watching of the trains likely to need it, and when it 


| is required the relief is much more prompt and certain, 


To avoid the occupation of the ordinary contro] 


| circuits by messages for relief, one company is con. 
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and the depot to which they belong. All trainmen 
travelling home as passengers through or into the 
area should be advised, with anticipation, to the 
control oftice, with their home shed, hour of booking 
on duty and train by which tfavelling, in order that 
they may be utilised if necessary. No men should 
be sent passenger from any point within the area 
without previous consultation with the control. 

It will generally be found desirable to have a 
locomotive department man in charge of this part of 
the work. He should be well acquainted with the 
working of the trains throughout the district, the 
engine workings in force—copies of which should be 
available in the control office—and with the distribu- 
tion of power and train staff at the various depots. 
He must advise the head controller of all trains 
that need special despatch to avoid relief, and should 
be prepared to provide relief promptly when such is 


14 


templating the installation, at one of its control offices, 
of a special circuit for those points at which relief 
is most frequently asked for, which circuit will be 
connected up to the switchboard of the relief arranger 
only. This is an expensive measure, but may be 
justified in a very busy district, although control 
should very greatly reduce the amount of relief 
needed, if it is effective. 


CONTROL OF 


We now come to a very controversial part of our 
subject. Abroad the control offices generally control 
all train movements, passenger and goods, very 
little initiative and authority being delegated to the 
outdoor staff. On long stretches of single line, and 
where the outdoor staff is not to be relied on, this 
method of working has advantages, but it is not 
applicable to the conditions in this country, where 
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needed. As he is in a better position than the train- 
men to estimate whether a train can get to its destina- 
tion without excessive hours, it is probably desirable | 
that he should not wait for an application for relief, 
but rather anticipate it when necessary. One railway 
in this country that uses the control system and | 


arranges relief from its control offices seems to the | 
author to have lost half the advantage to be derived 
from the new system by adhering to an antiquated | 
method of calling out the relief men. At stated times | 
throughout the day relief guards and relief engine- 
men are booked on duty and are then at the disposal 
of the relief arranger. It may happen, however, 
that these men are not required by him for two or 
three hours after they book on, and some hours of | 
duty are wasted in consequence. By keeping an | 
* No. Il. appeared July 18th, 
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| traffic is dense and fast-moving, and experienced men 


|are available on 
| resolves itself into a consideration of how far the 


the outdoor staff. The matter 
control should go, whether it should include passenger 
as well as goods trains, and the means of carrying 


out the contro]. Conditions are not the same on any 


two lines, but it may be taken that where the goods 


traffic is the predominating element and the passenger 
traffic comparatively small, the signalmen may be 
left to deal with the running, under general super- 
vision from the control office, with regard to goods 
trains that require special preference, due either 
to important traffic that they are conveying or to 
the hours of the trainmen being nearly completed. 
In districts which embrace stretches of important 
main line, with a heavy express traffic, both passenger 
and goods, the case is different, and it may then 
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— 
desirable that the control office should have 


become “le 
knowledge of the running of every train in the area, 
and that it should be in a position to give orders 
directly to the signalmen as to the actual working 
of all trattic. When separate roads are set aside for 
assenger and goods traffic the necessity may not be 
P at, but where fast and slow lines ace used in- 


Georiminately for both classes of traffic the benefits 
derived may be worth the extra expense. This 
will be heavy, as it is necessary to have a 


expense , : 
pe accurate and rapid advice and record of the 
exact position of every train, which entails many 


train-reporting points. In fact, every important 


more F - ° 
L-box must be a reporting point, and to relieve 


oe signals of the extra work involved, telephone 
poys must be placed in many boxes. Moreover, 
the nuuber of instruments on each circuit must be 
reduced, and consequently the number of circuits 


must be increased, as a)so the staff in the control office 
to deal with the greatly increased number of messages. 
Separat' telephone circuits appropriated solely to the 
use of. the control would be absolutely necessary. 


In some cases @ compromise may be struck by only 
reportiti special and duplicate passenger trains 
and those booked passenger trains that are running 
more than five minutes late, 

We will now consider some actual examples of 


control of train movement on various lines. In 
South America, where speeds are slow, distances 
between stations long, and nearly all the lines 
single, control—or movement as it is called there 
—is responsible for the actual running of the trains. 
On the most important sections of line Webb and 
Thompson's staff is used for safety in working, per- 
missive block working being possible, as each staff 
is in three portions which screw together, it being 
necessary for the complete staff to be returned to the 
instrument before another staff can be obtained. As 
a rule, passenger trains must be given the whole 
staff; that is to say, they must be worked on the 
absolute block. The control office can, however, 
when necessary and safe, order this rule to be broken 
by giving telegraphic instructions to the stations 
concerned. Passenger trains and booked goods 
trains, as long as they are running on time, work to 
the time-table, crossing other trains at their appointed 
erossing places. As soon as trains lose their proper 
crossings they come under the orders of the control 
office, which issues instructions to the stations whether 
such trains shall be allowed to leave or whether they 
shall be kept back to avoid delay to other trains. 
The relative importance and the loading of such trains 
determines the action of the control in each case. 
The author has in mind a stretch of very busy single 
line, 180 miles long, over which ten passenger trains, 
six express goods trains and from six to twelve 
heavy goods trains, with various cattle specials, are 
run daily. There are thirty-two crossing stations, 
giving an average of 5}-mile sections, with ruling 
gradients of 1 in 180. Goods trainloads are very 
heavy, with a maximum of about 1800 tons, the 
average speed of such trains not exceeding twelve 
miles per hour through the sections. It will thus be 
seen that a badly arranged crossing may involve a 
delay of nearly half an hour to a passenger train, 
which trains average from 30 to 39 miles per hour. 
Conditions are thus very different in such countries, 
and with more or less inexperienced station-masters 
some superior authority is absolutely required. When 
it is further considered that some of the passenger 
trains are completing journeys of 750 miles, occupying 
nearly twenty-four hours, and that they may thus 
be running hours late at times, it becomes still more 
evident that the running needs constant supervision. 
In North America the train despatcher virtually 
replaces the block system, but no such arrangement 
could even be contemplated in this country. There 
the same arrangement holds good as in South America. 
As long as trains are running on schedule time they 
work to their booked crossings, but as soon as a 
crossing has to be altered the train despatcher inter- 
venes with an order, generally telegraphic, but some- 
times nowadays telephonic. The essential difference 
between the train despatcher of the States and the 
controller of South America is that the former is 
directly responsible for so arranging the departures 
of trains that no two trains can meet head-on in 
section, whereas the latter is subordinate to the 
electric train staff and the block system, It should 
be said that the terrible collisions that sometimes 
take place in the United States are more frequently 
due to misreading of the train despatcher’s orders 
_ outdoor staff than to actual mistakes in those 
orders. 








Tue number of passengers carried on the railways of 
India in 1912 reached a total of 417,230,000, as compared 
with 389,860,000 in 1911, while the earnings therefrom 
increased from £12,327,000 to £13,043,000. As usual, by 
far ‘he greater part of the passenger revenue came from 
the third-class, 375,566,800 passengers in this class having 
produced earnings of £11,342,000, showing an improve- 
ment of 27,090,000 in numbers and of £854,000 in receipts. 
First-class traftic, which, with one or two exceptions, 
produces no profit on Indian railways, reached the com- 
paratively insignificant total of 795,500 in numbers but 
receipts were £420,000. At the same time this is an im- 
provement on every previous year except 1911, when the 
Coronation Durbar traffic made a special increase in first- 
class earnings, 





ENGINEERING PROGRESS ABROAD. 
Brazil. 


RAILWAY construction upon a comprehensive scale is to 
be undertaken during the present and approaching years 
by the Government of Brazil, which has made provision 
for a sum equal to 65,000,000 dols. (gold), = £13,000,000, 
for the purpose. The construction is to be carried out in 
accordance with a general plan, and to meet the special 
demands of the different States of the Republic. Southern 
Brazil, which is not very well supplied with railway com- 
munication, will receive the greater amount of attention 
in order to open up its rich mining and agricultural sections, 
including the Eley Mendes district. New lines have also 
been decided upon, and plans are now being prepared for 
railways from Recife (Pernambuco) to Pedras do Fogo, 
in the State of Parahyba, with an approximate length of 
132 kiloms., and at a maximum cost of 25,000 dols. 
(£5000) per kilom. The Government engineer of the 
State of Pernambuco has already submitted plans and 
surveys for this railway, and the contract is to be put up 
to public tender. 

Another new railroad decided upon is the Ayroa, 
starting from the nearest and most desirable point to 
Majiaos, 1000 miles up the Amazon River, and extending 
to the Venezuelan frontier, along the Rio Negro, The 
cost of construction upon this line is not to exceed 30,000 
dols. (£6000) per kilom. Among other undertakings 
which will be proceeded with as funds become available 
are :—The prolongation of the Parahyba Railway to Patos, 
at a cost not to exceed 21,000 dols. per kilom.; a railway 
from Port Mosoro, through the States of Rio Grande do 
Norte and Parahyba, to the most desirable junction with 
the Northern Railway of Brazil at a similar cost ; an exten- 
sion of the Alagoinhas Railway in the State of Bahia, to 
the city of Therezina, via Paulita and Jarcos, with its 
terminal at Devias, in the State of Piahuy; a branch 
railway starting from the most desirable point upon the 
Uberaba-Araguay Railway and terminating in the city 
of Estrella do Sur ; and a branch line from a point on the 
Nazareth Railway to unite that line with the Bahia 
Central Railway, which, again, is to be extended to the 
port of Salinas. The Government has also authorised 
the construction of an electric railway from Uberabinha, 
in the State of Minas Geraes, through Matos de Dias, Rio 
Bonito, Abadiadel Buen Suceso, Alfonso Pefia and Jatahy, 
to Pozo Alto, in the State of Goyaz, with a branch to the 
Sulphur Springs at Burity and to the port of Mongolinho. 
The Federal Government has also authorised the construc- 
tion of a railway along the cost. from Rio de Janeiro to 
Porto Alegre, the work to be carried out under the auspices 
of the Department of Public Works and Roads (Viagao), 
and the Government divisional engineer for that district 
has been instructed to organise a commission of technical 
experts, such commission to be composed partly of military 
engineers for the purpose of making a preliminary survey. 
At present communication between the Southern and 
Central States of Brazil is carried on by steamers, and by an 
inland railway which passes through the States of Sao 
Paulo, Parand and Santa Catharina. It is intended that 
the new railway shall keep as close to the coast as the 
contour of the country will permit ; the probable distance 
to be covered is estimated at about 963 miles, and it is 
thought that the journey from the capital to Porto Alegre 
by this route will occupy about 25 hours, taking the aver- 
age speed as 37 miles per hour. Apart from the commercial 
advantages of this line its political and strategic import- 
ance will be considerable. 


Chile. 

In addition to the already extensive list of port and har- 
bour improvements decided upon by the Chilian Govern- 
ment, considerable alterations are to be made at the com- 
mercial port of Taleahuano. Plans and specification have 
already been submitted, but as yet have not been accepted 
by the Government. These include the construction of a 
channel of a maximum of 400 m. in width and 19m. in 
depth, sufficient to admit vessels of deep draught. In the 
meantime the wharf and other dock and harbour improve- 
ments at the port have been completed and approved of 
by the Government. Improvements to the Port of Lebu 
are also receiving the attention of the Federal Government, 
and railways, both under construction and projected, will 
connect this port with Bahia Blanca in Argentina, and 
open up communication with Victoria, Curacuatin and 
Lonquimay. It is intended to use Lebu as an international 
port, and it is predicted that it will become a great coaling 
station. 


Mexico. 


The Mexican Government has of late given its consent 
to several important engineering undertakings for which 
it was hoped capital might be found, notwithstanding 
the unsettled conditions in which the Republic still 
remains. Most of these enterprises were being under- 
taken by North Americans ; but in view of the extreme 
animosity which has been shown of late by the populace, 
aided by the Government, against North Americans 
generally, it is doubtful whether these works will now be 
proceeded with. Among the latest enterprises about to be 
carried out is a contract for the dredging of the Panuco 
River, west of Tampico, such contract having been entered 
into with an American engineer named Davis, formerly 
connected with the North American Dredging Company. 
Asum of 100,000 dols. (£20,000) has already been deposited 
as security. Shou'd the scheme be completed, 15 kiloms. 
of ziver west of Tampico will be made navigable to a 
minimum depth of 10 m. at mean tide, which will enable 
ships of considerable draught to proceed well up the river 
into the petroleum district. It is estimated that it will be 
necessary to remove 100,000,000 cubic metres of silt and 
sand from the bottqm of the river, and the contractors 
will have to shift between 8000 and 10,000 cubic metres a 
day in order to finish the work within the three-year limit 
stipulated for by the Government. It is understood that 
the company will be able to do the work within this time, 
and already a large dredger has been ordered from Galves- 
ton, and is expected to be delivered immediately. 

A contract has also been given by the Mexican Govern- 
ment for important harbour improvements at Tampico ; 
such improvements will enable ships up to 30ft. draught to 
proceed up the Panuco River to Tampico. New docks 


are likewise included in the contract. With the recent 
growth of the oil industry in the Huasteca the town of 
Tampico has become the second most important port of 
the Republic with regard to exports of oil. Several 
large producing companies, which own properties along 
the bank of the river are now preparing to handle their 
output over the new route. By the time that the dredg- 
ing of the river is completed ‘barges will be ready to carry 
away the oil, while storage tanks are being erected at 
points along the river from which the oil can be transferred 
to the barges. 


Peru. 


Notwithstanding the financial stringency which at 
present is being, and has forsome time past been, experienced 
by the Peruvian Government, a decision has been arrived 
at to undertake an important and very necessary work 
intended to restore the port of Callao to something of its 
ancient prestige as a safe harbour for steamers. The 
enterprise calls for the construction of a large breakwater 
from La Punta to San Lorenzo island, a distance of 4250 
lineal metres. If the plan is carried out in its entirety, 
which will depend entirely upon the sufficiency of funds 
available, Callao will be converted into a first-class har- 
bour, land locked on three sides, and providing a commod- 
ious modern docking facilities, including a long range of 
bonded warehouses. The best engineering advice has 
been called in. Mr. Krause, who is considered one of the 
most competent authorities upon harbour construction, 
but whose plans for the improvement of Valparaiso har- 
bour were, nevertheless, eventually discarded, has been 
commissioned to design the new work for the Peruvian 
Government. Mr. Krause, who was recently associated 
with the Dutch Ministry of Public Works, will in all 
probability act in conjunction with other world-cele- 
brated engineers with regard to the preliminary surveys 
and estimated plans of construction. 


Uruguay. 


The Uruguayan Government, which, under the Presi- 
dency of Dr. J. Battley Ordofiez, has undertaken a large 
number, of engineering works upon its own account, has 
recently granted a private concession for a new port con- 
struction at Coronilla (Punta Loberos). The works will 
be designed so as to provide shelter from storms to the 
craft and installations which will be employed in the con- 
struction of a maritime port. A distinguished North 
American engineer, General E. O’Brien, has been engaged 
to superintend the construction of the port works in accord- 
ance with the conditions drawn up by the Direction of 
Hydrography, while Mr. W. H. Burr has been engaged 
as director of works. Mr. Burr is a member of the Panama 
Canal Commission and consulting engineer of the docks 
department in New York. General O’Brien represents a 
powerful North American Syndicate, which is finding the 
capital for the new enterprise, as well as for the construc- 
tion of an East-to-West railway with its base at Coronilla. 
The ocean port referred to forms part of the scheme. 

A further concession has been granted by the Uruguayan 
Government for the construction of the Pan-American 
Transcontinental Railway from Colonia to San Luis, and 
also from Carmen to Cerro-Chati, on the Central Uruquay 
Railway. The proposition presented by the Farquhar 
Syndicate for the second section of the line from La 
Paloma to Treinte y Tres, comprising a stretch of 21 kiloms., 
is also being proceeded with. 

Frequent reference has been made in these columns to 
the construction of the Rambla Sud at Montevideo under 
the concession granted some years ago to Lord Grim- 
thorpe and his syndicate. The concession, which was 
cancelled by the Uruguayan Government wthout any 
reason or justification, and, as was indicated in these 
columns at the time, the British syndicate refused to 
acknowledge the right of the Government and appealed to 
the courts of the Republic. By mutual consent the claim 
of the syndicate has now been referred to the President of 
the United States for arbitration, and there can be very 
little question as to the result of the award. The Grim- 
thorpe Syndicate is convinced that the judgment will be in 
its favour, but whether, this being obtained, the Uruguayan 
Government can be induced to abide by the result is a very 
moot question: 
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| a base plate the level should be taken first between 
MODERN CONVERTING MACHINERY. | the ant cree facings and then between the magnet 
No. V.* | frame facings, and again between each pedestal 
BreForRE commencing to construct foundations for | and each magnet frame facing. This not only ensures 
rotaries it is, of course, necessary to obtain drawings | that the base is level, but also enables the erector to 
from the manufacturers. Occasionally large machines | see whether there is undue deflection. 
are supplied without cast ‘iron bases, when they are| When machines with cast iron bases are delivered 
mounted on sole plates. Substantial concrete founda- | as a whole they should be placed in position and 
tions are then necessary,and the concrete should be | temporarily supported on iron wedges driven under 
allowed to set at least two or three weeks before the | the base at the points where the pedestal and field 
load is placed uponthem. But most rotary converters | frame facings are situated. The wedges should be 
are provided with cast iron bases. Holding-down | placed under the inner as well as the outer edges of the 
bolts are often unnecessary, but this is a matter) base plate to ensure that the latter does not buckle. 
which can be settled by referring to the manufacturers’ | The machine should then be levelled and grouted in, 
drawings. Some engineers prefer to use holding- | as already explained. 
down bolts. Machines with cast iron bases must be 


the armature windings or slip rings. A spreader 
resting on top of the armature should always be useq 
so that the slings leave the armature shaft vertically, 
The commutator lugs and clips at the back end 9 
the armature should be examined before the maching 
is started, in order to ensure that they have not bee, 
knocked together during transit. 

There are various ways of connecting up trans. 
formers interposed between the high-tension phys. 
bars and slip rings of rotary converters. If woe 
consider the primary sides first, then Figs. 33 to 37 
show several arrangements of connections which may 
be met with in practice. In Fig. 33 the primaries ay, 
arranged for receiving current froma two-phase supply, 
In order that the machine may | but in all the other cases three-phase current is supplied 
be levelled without taking it to pieces special facing | to the primaries of the transformers. Note thut in the 
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Fig. 33—CONNECTIONS FOR TWO-PHASE ROTARY Fig. 34—THREE-PHASE ROTARY—STAR PRIMARY, DELTA SECONDARY 








supported on each of the four sides, as the bases | spots are provided. The level can be taken between case of Figs. 34 and 36 the primaries are star con- 












are not stiff enough to carry the field frame without 
undue deflection. If it is inconvenient to build 
rectangular foundations two parallel walls should be 
erected for supporting the sides of the base plate on 
which the pedestals are placed, whilst steel girders 
should be used under the other sides of the base plate. 

Shim plates approximately jin. thick are generally 
used under all pedestals and magnet frames for the 
purpose of adjusting the height of the frame and 
bearings. In the case of rotaries which are mounted 
on sole plates it is desirable that the latter should be 
carefully levelled. The supports for such machines 
should be grouted in and allowed to set for at least a 
week before the field magnets and pedestals are placed 
in position. When base plate machines are delivered 
in parts the bases should be placed in position and 
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each pedestal bearing and a spot on the base near the 
field frame. This not only ensures that the machine 
is level as a whole, but that the field frame is not 
causing the base plate to sag in the middle. It is 
customary to earth the frames of rotary converters. 

The machined surfaces of the base, pedestals, and 
field frame should be thoroughly cleaned before the 
parts are assembled. The height of the pedestals 
and field frame is adjusted at the factory by means 
of the sheet iron shim plates. When B.'l.H. rotaries 
are despatched in parts, these plates are tied in bundles 
and marked so that their proper place on the base 
plate can easily be ascertained. When the plates 
have been placed in position, the lower half of the 
field frame yoke and pedestals can be bolted in place, 
the correct position being given by the dowel pins. 
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Fig. 35—THREE-PHASE ROTARY—DELTA PRIMARY 


supported on iron wedges driven in at points 
under the pedestals and field frame faces. The base | 
should then be carefully levelled. This is essential in | 
order to ensure that the end play device works pro- 
perly, and also to prevent the armature knocking 
the pedestals when the,machine is put into service. 
The base should then be grouted in by building a low 
dam inside and outside and by floating a mixture of 
one part of Portland cement to one part of clean sand 
under the base to a height of jin. above the lower 
facing. The wedges should not be removed until the 
grouting has set. It is not advisable to employ a 
deep grouting owing to the difficulty of removing the 
base in the event of it becoming necessary to transfer 
the machine to another position. When levelling up 
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| slip rings or by any part of the end windings outside 
| the slots. 
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Before the armature is lifted into its bearings the | 
latter should be carefully examined and any burrs | 
or defacements must be removed. The oil wells | 
should be carefully cleaned, and then the lower | 
halves of the bearing liners can be placed in| 
position. The surfaces of the bearings should be 
covered with oil before the armature is lifted into 
place. When erecting small machines which are not 
fitted with split oil rings, it will be necessary to place 
the bearing liners and oil rings on the shaft before 
the armature is put into the machine. Care must be 
taken to see that the rings turn freely when the 
armature is rotated by hand. Armatures should 
never be lifted or supported by the commutator or 





Slings must not be allowed to bear against 
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Fig. 36—SIX-PHASE ROTARY—STAR PRIMARY, DIAMETRICAL SECONDARY 


nected, whilst in Figs. 35 and 37 the delta or mesh 
connection is employed. It is usual, as explained 
in the third article, to provide intermediate tappings 
on the high-tension windings. These connections 
in the case of B.T.H. equipments correspond to 2} per 
cent. and 5 per cent. increase or decrease with respect 
tothe voltage of the main tappings. The intermediate 
or regulating connections are not shown on any of the 
diagrams, Figs. 33 to 37. The end connections of the 
high-tension winding, however, are lettered A, A,, 
B,B,,C,C,.. They should be connected to correspond 
with one of the diagrams, according to the system of 
connections desired. The high-tension —bus-bars 
should be connected to the tappings corresponding 
to the average pressure, unless, of course, it is desirable 
to use the other tappings. Now let us turn to the 
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secondary windings. Fig. 33 gives the two-phase 
connections, Figs. 34 or 35 the three-phase delta 
coupling, and Figs. 36 or 37 the six-phase diamet rical 
connection. It will be noted that the ends of the 
phases are marked AS, AIS, BS, BIS, CS, CIS. 
Intermediate tappings for giving one-third, one-half 
and two-thirds of the full voltage are generally marked 
on the “A” phase A} 8, A} S and AS respectively. 
The B and. C phases are marked in a similar manner. 


|The secondary connections should be checked in 


accordance with one of the diagrams, the one worked 
to depending, of course, on the connections required. 
When this has been done the insulation resistance of 
the primary and secondary should be measured 
between the windings and earth and also between the 
primary and secondary coils. If this is found to be 
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gatistactory the high-tension current may be switched 
on to the transformers. 

When the full voltage is applied to the primary | 
very large momentary rush of current may | 


cee 4 Consequently if the overload trip gear on | 
the oil switch is not of the time limit type, or is not | 
set to remain inactive With a large momentary rush 
of current, the switch may open when the primaries 
are energised, the secondary coils being open circuited. 


This initial rush of current varies considerably and 
depends on the residual magnetism of the iron cores. 
It may only attain a low value or it may reach a very 
considerable value. But it can be reduced if the rotary 
is always first disconnected on the direct-current side, 
then at the high-tension alternating-current switch, 
and last of all when the machine has come to rest at 


a8 


consider the voltages when the primaries of the 
transformers are connected delta fashion and the 
secondaries feed the rotary in accordance with the 
diametrical connection and the neutrals are available 
—s2e Fig. 37. The voltage across AS to AIS should 
be equal to the declared secondary pressure ; likewise 
thattrom BStoBISandCSto CIS. The neutral 
points on the transformers should be connected. Under 
these conditions the voltage from the neutral to AS 
should be equal to half that from AS to AIS. 
Similarly the pressures measured from the neutral 
to CIS, BS, AIS, CS, and BIS should also be 
equal to half that between AS andAIS. Also the 
voltmeter indications obtained from AS to CIS, 
CIStoBS, BSto AIS, AIStoCS, CSto BIS, 
BIS to AS should show the same result. If tappings 
are provided the voltages 
from AS to A 4S should be 
equal to one-third of that 
from ASto AIS, that from 
AS to A4S equal to half 
that from AS to AIS, and 

Bi the voltage from AS to A 
t % 8 equal to two-thirds of 
the pressure from AS to 





























ROTARY CONVERTER 







AIS. The Band C phases 
should be checked in a 
similar manner. 

The following method of 
checking can be adopted 
when three single - phase 
transformers are used and 
connected up for supplying 
three-phase current to the 
rotary, but if transformers 
are employed in which the 
reluctances of the magnetic 
paths are not exactly 
equal it will be found when 
the secondary is on open 
circuit that different vol- 
tages may exist between 
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Fig. 37—SIX-PHASE ROTARY—DELTA PRIMARY, DIAMETRICAL SECONDARY 


the switches between the converter and transformers. 
The field-splitting switch remains closed until after 
the last-mentioned operation has been accomplished. 
The final magnetising current of the transformer 
should not exceed 10 per cent. of the fulljload current. 
The secondary voltages and phases should be checked 
as follows :—Take the case of the two-phase connec- 
tion first, Fig. 33. The voltage across AS to AIS 
should be equal to the declared secondary voltage. 
Similarly, that across the wires BS to BIS should 
also be equal to the proper secondary pressure. The 
secondary phases must not be connected together to | 
form a three-wire system between the transformers 
and rotary, as this would short-circuit the rotary. 
Let us now consider the secondary voltages when 
the three-phase delta connection is employed, as 
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Fig. 33—CONNECTIONS FOR STARTING WITH REDUCED 
SECONDARY PRESSURE 
shown in Figs. 34 and 35. The pressure across the 
points AS-AIS should be the specified secondary 
pressure. Likewise that across BS—BIS and CS-— 
CIS. If tappings are provided the voltages should 


be _— 


AStoA4S  equalto} AS to AIS 
AS to A4S >. pause: ATS 
ASto AS » gAStoAIS 
C8 to 4S 5° ¥0840Ors 
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The standard connections for starting on 4 and % 
voltage tappings is as shown in Fig. 38. Next let us 





amt AS and AIS, BS and 
BIS, CS and CIS. A 
check test can be made as 
follows :—The secondaries 
are connected in mesh as shown in Fig. 34. A fuse 
capable of carrying approximately 20 per cent. of 
the full load secondary current should be _ inter- 
posed in fhe closed circuit. All the voltages should 
be equal. The fuse should not blow. In the case 
of the star-connected primary and diametrically 
connected secondary it will often be found that 
when the secondary is [open-circuited the voltage 
across ASto AIS, BSto BIS, CS to CIS is higher 
than the declared secondary pressure. But this 
abnormal pressure only exists so long as the secondary 
windings are open-circuited. It falls to the normal 
value when the transformers are connected up to the 


rotary. In such cases the following checks should 
he made. The neutrals, if available, should be con- 


nected together. The voltage across AS to SB 
should be equal to -866 of the correct secondary 
voltage. The same applies to the pressures from 
BStoCS,CStoAS, AISto BIS, BISto CIS, 
and CIS to AIS. Also the voltages across AS to 
C18, CISto BS, BSto AIS, AIS to CS, CS to 
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Fig. 39—TEST CONNECTIONS 


BIS, BIS to AS should all be approximately 
equal but not necessarily half the voltage across AS 
to AIS,as in the case of the delta diametrical con- 
nection. When the neutral is not available the 
secondary should be connected in accordance with 
Fig. 39. It will be understood that the secondary 
winding is shown in the lower part of this dia- 
gram. The voltage across AS to BS should be 
equal to 1-73 times the correct secondary voltage. 
The same applies to the voltage from BS to CS and 
CS to AS. The voltage between AS and BS, 
however, will not necessarily be 1-73 times the 
measured voltage across AS to AIS with an un- 
loaded open-circuited secondary. The slip rings of 
all B.T.H. rotaries are numbered. In the case of a 
six-phase machine No. 1 ring is next to the bearing 
pedestal and No. 6 next to the armature. The rota- 
tion of the phases for clockwise direction of running 
from the commutator end is 1 2 3 4 5 6, and for 
counter-clockwise running 6 5 4 3 2 1. 

Rotaries, like other types of electrical machinery, 
often require drying before they are put into service. 





But if the equipment has not been exposed to rain 
or unusual dampness, and has been erected, in a dry 
position, drying is unnecessary. If, on the other 
hand, the equipment has been subjected to a 
damp atmosphere or has been erected in a new 
station which is damp owing to new concrete, &c., 
the transformers and rotary should be dried before 
they are put into service. A convenient method of 
doing this is to lift all the brushes off the commutator. 
Then the field-splitting switch is closed and the 
shunt winding short-circuited. Next the low-tension 
switch between the transformers and rotary is closed 
on to the full voltage contacts. The primary pressure 
should then be gradually increased from zero to 
approximately 10 per cent. of the full value. An 
ammeter must be used in the alternating current 
circuit. Not more than 50 per cent. of the normal 
current should pass into the armature, the latter 
remaining stationary. A good mechanical pressure 
should be applied to the brushes whilst this drying 
process is going on, and the man in charge of the work 
should examine the slip rings in order to ascertain 
whether any pitting, arcing, or burning is taking 
place. Furthermore, the temperature of the wind- 
ings should be carefully observed and should not be 
allowed to exceed 50 deg. Cent. or 122 deg. Fah. 

If the rotary and transformers have been con- 
nected up in accordance with the diagram the phase 
connections should be correct, except perhaps from 
the standpoint of rotation, but this is of no import- 
ance whilst the drying process is going on, since the 
armature is then stationary. However, it would be 
well if check tests were made on the secondary side 
before commencing to dry the rotary and trans- 
formers. The pressure test should be made with 
10 per cent. of the full load volts. 

Rotary converters are frequently fitted with end 
play devices, which give the armature a slight recipro- 
cating motion in a direction parallel with the shaft, 
thus reducing the tendency for the commutator and 
slip rings to develop grooves. Mechanical and elec- 
trical devices are employed. The diagram, Fig. 40, 
shows the connections for the electrical device fitted 
to B.T.H. rotaries. It consists of a magnet which 
pulls the shaft towards it. A plunger worked by 
the shaft operates a contact breaker which makes and 
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Fig. 40—CONNECTIONS FOR END PLAY DEVICE 


breaks the circuit of the magnet coil, this causing the 
armature to be pulled sidewise and allowed to return 
to its original position again. The contacts should 
just touch when the armature is in the central position, 
and the plunger tight between the end of the shaft 
and the arm of the contact maker. An external 
resistance is usually fitted to the magnet coil. Lamps 
or a condenser are also connected across the contacts 
to absorb the discharge voltage of the coil. The air 
gap between the’magnet and shaft can be varied by 
means of adjusting screws. The external resistance 
can also be varied, but it is customary for the manu- 
facturers to make all necessary adjustments when the 
machine is on the test plate. In the diagram, Fig. 40, 
fuses are shown at A and B. . The second fuse—B— 
is not required when the negative side of the machine 
isearthed. Cis the magnet coil, D the contacts which 
make and break the circuit. The lamps or con- 
denser used for absorbing the discharge voltage are 
indicated at E. F is the series resistance fur adjust- 
ing the current in the magnet coil. 

It has been explained that when a rotary changes 
direct current into alternating current there is risk 
of the speed attaining a dangerous value. Although 
a special exciter may be used for compensating the 
demagnetising action of the lagging currents it is 
desirable that some form of trip gear should be pro- 
vided which will trip the direct, current circuit 
breaker in the event of the speed exceeding the normal 
value by, say, 15 per cent. B.T.H. rotaries are fitted 
with devices of this kind. On referring to the dia- 
grams in the previous article, the connections for this 
trip gear will be understood. At the alternating end 
of the machine there is a contact-making mechanism 
actuated by centrifugal force and at a predetermined 
speed this closes the circuit of a shunt trip coil, 
which opens the direct-current circuit breaker. 

The automatic circuit-breaking devices on the con- 
tinuous current end should always be set to operate 
with a lower value of current, and in a shorter time— 
if time limit devices are fitted—than the automatic 
gear on the alternating side. This is necessary 
in order to ensure that the direct-current circuit 
will always be interrupted before the alternating 
circuit. ; 

It is essential that the direct-current brush gear 
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should be carefully adjusted. The distance from the 
front edge of any one row of brushes to the front 
edge of the adjacent rows must be within jin. of 
the circumference of the commutator divided by the 
number of rows of brushes. The best method of 
obtaining this result is to measure the circumference 
of the commutator with a steel tape. The measure- 
ment so obtained is then divided by the number of 
rows of brushes, and then multiplied by 1 and 2 and 
3, &c., depending on the number of brush studs. 
The resulting dimensions give the distance of each 
row of brushes from the first row, thus avoiding the 
cumulative errors which will creep in if each brush 
set is spaced from the one preceding it. In the 
absence of a steel tape, a long strip of paper may be 
employed. It should be divided into lengths corre- 
sponding to the proper distance between the tips of 
the brushes. Each row of brushes should line up 
with the commutator mica. The front edge of a 
brush at one end of a row must not project in front 
of the brush at the other end. The holders should 
be adjusted so that the lower part is approximately 
lin. away from the surface of the commutator. 
Generelly speaking, the brush holder brackets are 
drilled to enable the brushes to be staggered, so that 
each row does not follow the path of the others pre- 
ceding it. But when machines are fitted with the 
round stud type of brush gear, it will usually be 
found necessary to arrange the brushes on these 
spindles with a stagger of approximately jin. 
Experience has shown that it is not wise to stagger 
every other row of brushes, but to sta; ge’ them in sets 
of two, so that positive brushes are staggered with re- 
spect to one another and similiarly the negative brushes. 
The tension recommended by the British Thomson- 
Houston Company is 1} lb. to 2 lb. per square inch 
on all carbon brushes. For Morganite brushes, 
however, the range of pressure varies between 
2} lb. and 3lb. Of course, it is necessary to bed 
the brushes in the first instance. This should be 
done with sand paper. It should be drawn under 
the brush in the direction of rotation, the brush 
being lifted on the return passage. Coarse sand paper 
should be used first and fine afterwards. The rotary 


should be run without load for a few hours in order 
to enable the brushes to take up the shape of the 
commutator, and also to polish the latter. 
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| very unwise to put a heavy load on a rotary before the 
| brushes have been properly bedded. It may cause 
| the commutator to be so badly damaged that it may 
| require regrinding. It is scarcely necessary to say 
| that all carbon dust should be removed from the 
| windings, &c., before the machine is put into service. 
| No oil should be used on the commutator. All the 
| brushes should move freely in their holders. Care 
| should be taken when erecting the machine to see 
that the direct-current brush yoke is exactly con- 
centric with the commutator ; that is to say, when the 
yoke is turned through 180 deg., the distance between 


mutator should not vary. It is not at all desirable 
the brushes without consulting the manufacturers. 
The quality of the brushes often makes a wonderful 


it is possible that this may not be apparent until 
some time after the change has been made. 

Now let us consider the alternating-current brush 
gear. As we explained in thefirst article, cazbon is 
used on the B.T.H. machines. The brushes, of 


pigtail connections should be examined, for it is tc | 
be remembered that these have to carry heavy 
| currents. The distance between the bottoms of the | 
holders and the surface of the slip rings should be | 
somewhere between jin. and jin. The tension in | 
this case is about 1 lb. per square inch. It is important 
that the brushes should not project over the edges | 
of the rings even when the armature is pushed over | 
as far as it will go in either direction. Slip rings | 
should be slightly lubricated. Once a day they | 
should be wiped over with a clean rag, slightly | 
moistened with lubricating oil. On no account 
should the rings be covered with a layer of oil. | 
Heavy oil is not suitable for the purpose. The | 
brushes should be taken out of the holders and cleaned | 
at least once a week. If there is a tendency for them 
to stick in the holders, they should be slightly reduced 
in size. When starting the machine it is advisable 
to ascertain that there is no dirt under the brushes, 
for this may lead to arcing, and the rings may be 
damaged in consequence. It is quite clear that there 
should be no sparking at the slip rings, and in the event 
of any signs of sparking appearing, steps should be 
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taken to remedy the defect at once. If the slip 
rings and brushes are properly looked after, there 
should be absolutely no trouble at the alternating 
end. But if dirt is allowed to eccumulate between 
Therefore 
it is of great importance that these spaces should he 
kept free from dirt. It is desirable that the air gap 
between the armature core and pole faces of a io‘ary 
should be checked pe i dically ; also that between 
When doing 
this care should be exercised to see that the air gap 
is measured between the top of the tooth and pole 
face and not between the top of the conductor and 
pole face. The difference between the minimum air 
gap and the maximum air gap should not exceed 
10 per cent. of the correct amount. 

We have now dealt with practically every p i:-t 
that has to be considered when erecting, connectilig, 
up, end working rotary converters. In this and the 


| previous article we have only considered machines 
built by the British Thomson-Houston Company, and 


it should be clearly understood that the letters on 


|the various diagrams used in these two articles 


correspond to those attached to cebles of this firm's 
transformers end other equipment. At the same 


| time, these diagrams convey general knowledge to the 


reader, and show very clearly the most common 
methods of connecting up modern rotary converters. 








THE FORM OF PUMP SUCTION CHAMBERS. 

THe members of the Institution of Mechanical Engi- 
neers who visit Queen’s Engineering Works, Bedford, 
next week will have the opportunity of seeing an exper!- 
mental plant of no little interest. It is a large scale mode! 
of part of a pumping plant, and has been constructed to 
investigate a question of importance in hydraulic enginecr- 
ing. Hitherto it has been generally assumed that the form 
taken by a suction chamber or sump did not matter very 
much, but doubts arose in the minds of W. H. Allen, Son, 
and Co., Limited, as to the correctness of this view, and 
they decided to investigate the matter thoroughly. For this 
purpose they have erected on the big pump-testing bed in 
their works a large rectangular wooden box, which repre- 
sents on a reduced scale the sump of adock. Into this box 
dip the short legs of three syphons—each about 8i!. 
diameter—the longer legs descending outside the box into 
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: 
the big water tank below the test bed. In place of these 
syphons pumps would be used in an actual plant, but 
the svphons are of such proportions as to give the water 
yeloc'ties required and, of course, simplify the arrange- 
ment. Water, raised by an electrically driven pump, 


enters this suction box through an evasé culvert in one of the 
long sides. At the bottom of the longer leg of each syphon 
a diaphragm pierced by a hole 7$in. diameter. In 


is ’ ‘ . . 
a » tests the discharge end of the syphon is above the 


naki : 
a » level in the tank, the water thus having free egress 
throu. the hole in the diaphragm. At various points 


, syphon holes have been drilled to receive small 
which lead to mercury vacuum gauges. The gauges 
he head at the respective points. The drawings 


in eu 
pipes. 


rive 

i th show the testing plant complete, the position of 
the gsuge connections being marked P and Q. Readings 
at a third point are of little consequence, and we shall 
not deal with them; the interest wholly attaches to the 
readings at points P and Q. We shall give first a few of 


our own Observations and then a selection from Messrs. 
Allen own figures with their diagrams. 

The first experiment we saw made was conducted with 
the suction box in its simplest condition—that is to say, 
none of the baffles, to which we shall refer later, were 
introduced into it. The suction pipes also were without 
a batile subsequently introduced into the sump end, but 
a vertical plate crossed each suction pipe just below the 
bend. This plate was put in to give the single pipe some 
resemblance to a breeches pipe, which would be used in 
actual practice. Although it appears only to cut the 
stream in two longitudinally, it has another important 
funetion, as will be sgen later. 

When the apparatus in this simple condition was set 
to work it was seen at once that there was violent agitation 
and whirling of the water. Whirlpools were formed in the 
corners of the box and the water entering at the centre 
drove straight to the opposite side, and being deflected by 
it set the water in rotation round the pipes. The readings 
on the gauges of the central and one of the end suction 
pipes is given in the first two lines of Table I. below. The 
first line shows the results with the water level in the box 


TABLE I, 





Vacuum readings in suction 





=,¢5 pipes, Hg. 
we i 1323 Water — 
Conditions of test. | Soa level. | At point P. | At point y. 
gas Picea ite aa ZI 
}" = x a ae y 
‘ 2 at ~* ‘ eo g 
All baffles and guides | 3.0 1. Bs oe 
OR sas Rey, As 28 3 Fiange’ 3.0 | 2.0%) 3.7%| 3.19 
3 Cc 1.9 | 1.2@) 3.2 | 3.0 
| 


All baffles and guides | 
M.. «+ s+ 00 sol] g | iange] 2.0 | 1.9 | 3.8 | 8.2 


| 
* Very variable readings. 


at the point C—see drawing p. 90—and the second with the 
level at the ** flange’ about 12in. lower. The readings 
in all cases were very irregular, the mereury moving 
rapidly up and down. We ask attention to the figures only 
for the moment without explaining their meaning, which 
will become evident presently. They indicated both by 
their amount and their irregularity that there was material 
loss of head in the pipes, and that there was not 
that steady flow that conduces to economic working. 
It was clear that this loss was brought about by the 
turbulence of the water in the sump, which resulted in 
whirling of water in the suction pipes themselves and in the 
introduction of a great deal of air. Having found this 
much Messrs. Allen set to work to reduce the turbulence, 
and ultimately, after a number of experiments, referred to 
in detail below, succeeded in materially improving matters. 
In the second test we witnessed baffles were intro- 
duced into the suction box, whilst inside each pipe at its 
entrance a short diaphragm was placed. The baffles 
and diaphragms are shown in the drawing. With these 
in place inspection of the sump showed that the whirling 
action of the water was greatly decreased, there was still 
a little in the near corners, but the two curved guides in 
the centre directed much of the water direct to the side 
pipes, preventing it striking the opposite wall of the box, 
whilst the inclined baffles reaching from the ends of the 
box to each side pipe prevented the water whirling round 
the pipes. Whirling in the pipes themselves was stopped 
or greatly diminished by the internal baffles. The value 
of the division plate representing the breeches piece now 
becomes clear. 

Under the new conditions, readings taken, shown in the 
third and fourth line of Table I. indicate a marked improve- 
ment. There is much less loss of head and the gauges 
gave very steadier readings than before. There could be no 
doubt about the improvement effected. 

Having now described what we ourselves saw, let us 
follow briefly the course the experiments have taken. 

(1) The first attempt to improve matters was an altera- 
tion of the form of the culvert. The angles at the entrance to 
the suction box were cut off. They were not rounded, 
but simply truncated. Very little improvement ‘was 
realised. 

(2) As whirling of the water in the suction pipes seemed 
to be responsible for much of the trouble, internal baffles 
were introduced. This change did much good. 

(3) The shape of the culvert was still further improved 
by rounding the corners, and curved guides were put in, 
as shown in arrangement 2 on the drawing. The lower 
half of the guides at the apex was cut away to allow some 
of the water free flow to the central pipe. Without 
the internal baffles this arrangement did not effect much. 
The guides directed the water too much into the corners, 
and whirling was not stopped. Decreasing the radius 
ot curvature of the guides improved matters a little. 

(4) The guides, however, helped to divide the water 
between the three pipes, and were retained ; but to prevent 
whirling the inclined baffles—see arrangement 2—were 
added. These baffles stopped the water circulating round 
the outsides of the pipes, and a marked improvement 
resulted. Small baffles, seen in the drawing, were added 
later, with further improvement. 

(5) Retaining all the baffles and guide plates with 
diminished radius of curvature, the original form of the 
culvert was restored—see arrangement No. 1. The 
results remained as in No. 4, and the difficulty was practic- 
ally conquered. 





Before us lie the results of 75 separate tests carried out 
by Messrs. Allen. It would be of little value to give them 
all, but we give a selection—Table II.—and accompany 
them with diagrams that are very interesting and illuminat- 
ing. The readings in the table are in inches of mercury, 
the diagrams are drawn to head in feet. To convert the 
former to the latter they must be multiplied by 1-13. 

The diagrams show the results for one side pipe, and the 





shows the heads when the suction box was in its first 
condition without baffles or changes of any kind. Note 
how high it is in the side pipe Z, lower diagrams. In the 
central pipe, upper diagrams, it is not nearly so bad. This 
at once indicates that the greater disturbance around the 
two side pipes effects their efficiency.. There was very little 
whirling round the centre pipe, and not nearly so much 
room for betterment. The other lines show the result of 


























TABLE II. 
, — | 

| .| Vacuum readings in suction pipes (Hg.). | Estimated water 

. | Suction | 3-2 § | ————__—__,-_________| G.P.M. 

Conditions of test. pipes 20S At point P. At point Q. 
working. 33 = — ace eee ar Game GS y Zz 
aed me <n ek oe = > ae ae Pek al Be 

B a es ar ge soer a. | or eee ae” et joe, ae 
All baffle and guide plates out, including the plates inside the |x YandzZ © | 2.6 | 2.0%| 2.7%] 3.6% 3.1* | 3.8% | 1530 | 1560 | 1530 
suction pipes; top plates representing pump breeches pipe | = D | 2.48 } 2.1 | 2.7%) 3.6%) 2.3 3.7* | 1490 | 1490 | 1470 
still in. | Yand Z Cc | - 1.9* | 2.7% | - | 3.2%] 3.6%} — | 1580 | 1560 

C. | | | | | | 
Same as tests E, except that baffle plates in bottom of suction |X YandZ C | 2.5*| 1.7* 2.3*| 3.4*| 3.2%) 3.4* | 1550 | 1560 | 1550 
pipes now out. | Pe D | 2.9%] 2.0 | 2.4*| 3.6%] 3.4 3.7* | 1470 | 1510 | 1490 
; E | 3.18! 21 26*| 3.8*| 3.4 | 3.8*| 1390 | 1410 | 1390 
- | Yand Z c |} — 1.7%} 2.0* } 3.1%) 3.5%) — | 1560 | 155) 

e | | | | | | | 
All baffle and guide plates taken out of suction-box ; only the | X YandZ C | 2.0 LZ |} 187 34) 33 3.4 | 1530 | 1560 | 1650 
baffle plates inside the pipes now left in. | 7 2a 1 tS | 25 4 Se) Se 3.6 | 1490 | 1530 | 14530 
| »” BE | 24 / 23 | 2.3 3.7 | 3.4 3.8 1430 | 1470 | 1450 
| YandZ eG } — | 1.7 | 19 | - | $1 3.4 | — | 1550 | 1550 

E. | | | | | 
Guides removed from culverts and original corners replaced | X YandZ C | 1.7 | 1.7 | 1.6 } 3.2 | 3.1 3.2 | 1580 | 1560 | 1580 
instead of those put in in tests 24, &c.; guides placed in front | es D | 1.9 | 2.0 | 2.0 | 3.4 | 3.4 3.4 | 1490 | 1510 | 1490 
of ventre suction pipe to direct water to side pipes (see drg.); pa E | 2.2 | 2.2 | 2.2 | 3.6 | 3.6 | 3.7 | 1430 | 1410 | 1430 
also baffle placed behind centre pipe as well as behind side Y and Z Cc | - | 17 a4 | — | 3.1 | 3.1 | — 1560 | 1660 

| | 


| 
pipes ; top and bottom plates still in suctions. | 
| 


Nore.—* Denotes that mercury gauges vary considerably. 
: REM 4RKs. ‘ 
B.—Flow of water in suction box similar to that in tests D. Mercury gauges very unsteady, and show considerable variations, especially on 


pipes X and Z. 


C.—Flow of water in suction-box practically the same as in tests E. Mercury gauges less steady, and vary considerably at times. 


D.—Flow of water in suction-box very uns 


y, the water banking up against the back of the box and then swirling round the side 


suction-boxes and forming vortices, down which large quantities of air are drawn. Mercury gauges fairly steady, but not quite so steady as 


with guides and baffles in. 


E.—Fiow of water in suction-box rather less steady. Tends to bank up against the guides and so cause unsteady flow. Also vortices tend to 
form when the level is at E, and to draw in air into the pipes X and Z in the far corners of the tank. This was, however, prevented by putting in 


small angle baffles to break up the vortices. Mercury gauges all fairly ste: 


centre pipe. The two side pipes give the same readings. 
The water level in the suction-box is at two heads C and D 
—see drawings. The readings with two pipes and with 
three pipes discharging are shown. In each diagram 
P and Q are the two points in the suction pipe at which | 
readings have been taken. Hence the curves are straight | 
lines through two points. Had intermediate points been 


Water level in tank at C 
3 Pipes discharging 


Water level in tank at C 
Pipes Y & Z discharging 


ady, and show very little variation. 


successive improvements. The line drawn in long thick 
dots shows the final condition arrived at. Readers will not 
fail to notice that it actually falls below the theoretical 
line at point P. Why it does so is not quite clear. The 
theoretical line may not be quite correctly placed, the 
reading may be a little wrong—the difference is not much 
when referred to a mercury column—or the water may 


Water level in tank at D 
8 Pipes discharging 
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Letters agree with Letters in fi st column, Table IT. 


DIAGRAMS ILLUSTRATING EFFECT O 


taken the lines might not have been straight, even though 
it appears that they ought to be. The thin line A above the 
static head line shows the theoretical head, that is, the 
static and kinetic heads added together ; it has been found 
by calculation. The nearer the actual heads approached the 
theoretical heads the less work the pumps would have to 
do. The thick black line, well above the theoretical head, 


F BAFFLES IN SUCTION CHAMBER 


actually be driven up the suction pipe by the force with 
which the guide plate directs it towards the opening. 
Enough has been said to show that by these useful 
tests W. H. Allen, Son and Co. have shown that even in 
sumps and suction chambers broken water must be avoided 
as far as possible. It is well known that a steady, unbroken 
flow inside a pump is necessary if high efficiency is desired ; 
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it is now seen that the state of the water just before it 
enters the pump is also of importance—whirling and rest- 
lessness must be avoided and the water should be as solid 
and as tranquil as the conditions will permit. 

We understand that further investigations are to be 
carried out in the near future, the results of which we 
hope to place before our readers. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


DRY AND WET AIR FILTERS. 


Srr,—The interesting paper on the above subject read by 
Mr. J. Christie, of Brighton, at the I.M.E.A. Convention of 1913 
might gain in interest if I state the experience of the manu- 
facturers of dry air filters whom I represent in this country. 
Our experience extends over the whole period since turbo- 
generators were first provided with air filters, and we have 
several thousands of dry air filters of different types now in use 
in practically every climate. As manufacturers we turn out 
what is required, and if time should prove that the wet air filter 
will do continuously what it has done at Brighton since last 
year, we should immediately manufacture this type. 

Two instances may here be cited which cause us to hesitate. 
First, the United States of America, the home of the wet air 
filter, seems to be wavering in allegiance, as American orders have 
been placed for dry air filters. Secondly, the largest European 
constructors of turbo-generators are not favourably inclined to 
wet air filters, although not themselves interested in the matter, 
apart from the effect on their machinery. Taking seriatim the 
advantages claimed for the water screen filter over the dry air 
or cloth filter by Mr. Christie, our past experience is as follows :— 

(1) The air must pass through a wet air filter at slow speed if 
the apparatus is to work satisfactorily. Judging from the illus- 
tration published on page 1088 of the Electrical Review of June 
27th, 1913, which is all I have in front of me, the wet filter takes 
hardly less floor space than a single picket cloth filter. The 
size of a wet filter will always be in proportion to the quantity 
of’air required by the generators, and will mean a proportion 
between the size of the air filter and the quantity of air to be 
provided, the speed remaining constant. Thus a wet filter for 
dealing with 10 eubic feet of dust air per second will take double 
the floor space wanted for a filter of this type to deal with 
6 cubic feet. The same applies to cloth filters. We cannot, 
therefore, see why the size of a wet filter should increase in a 
lesser proportion than that of a cloth filter. 

(2) With regard to the risk of fire, I have before me data 
referring to about 3000 to 4000 generators provided with cloth 
filters. We have heard of three fires, where the canse of fire has 
not been ascertained, so that cloth filters need not necessarily 
be responsible. The filters were in these instances not impreg- 
nated against fire, while we now impregnate the whole of cur 
filters to make them flame proof. We further deliver, whon 
required, our automatic system of shutters. These act at the 
least danger of fire and cut out the filter while opening simul- 
taneously another air duct, thus admitting air to the machine 
without the use of the filter. 

(3), (4), and (5) Withdut going closely into the question of 
the cost of maintenance of wet filters, about which we have no 
details, we know from our experience in other branches of our 
industry that the nozzles easily and frequently choke and that 
for their cleaning complicated automatic appliances have 
to be used. Without such appliances sooner or later there 
must be a stoppage. The circulating pump and its motor 
require constant attendance, and the same remark applies to the 
renewal of the water. The least defect of the pump, the bearings, 
the nozzles, &c., means a complete stoppage. A single pocket 
cloth filter normally works six to eight weeks without any 
attention; then the pockets can be renewed and cleaned in 
one day or even in a few hours by employing sufficient labour. 
A stoppage at the period mentioned will not matter because 
other parts of the generator will then also require inspection. 
As a rule spare cloths are supplied with our filters and are used 
to replace the cloths while they are being cleaned. By using 
the best cotton cloth obtainable we have found that the cloths 
do not wear out quickly. We have filters in use which have 
been working for over ten years, many have heen working for 
five years, and in all these cases the cloths have not yet had to be 
renewed. The expenditure stated to be £75 to £100 per annum 
for cleaning and upkeep of a cloth filter for a 3000-kilowatt turbo- 
generator does not tally with our experience. I notice that 
Mr. D. Bennett states the cost of cleaning to be about £8 per 
annum. The figures we should give would err on the right side, 
and would be eight cleanings per year by two men, taking each 
time two days. We should estimate the cleaning to cost £2 
each time, or £16 per annum. Add to this the wear and tear 
of the cloths and take instead of ten years a period of only two 
years, the cloths for this plant, which on the single pocket 
system cost about £20, would mean £10 per annum, or £26 as the 
total cost of cleaning and upkeep. In practice this is quite an 
outside figure. The cleaning does not require to be done so 
often and can be finished by skilled men working at top speed 
in afew hours. The water screen filter installed by Mr. Christie 
takes about 2 horse-power, and a unit of this size generally 
requires about 15,000 cubic feet of air per minute. A single 
pocket cloth filter, when thoroughly soiled and then showing 
a resistance of }” water column, takes for this unit 0.6 horse- 
power. 

(6) The well-known construction of the single pocket air filter 
prevents the choking of the pockets, which certainly was trouble- 
some when a single cloth filter was used. H. R. Wirrrne. 

London, W., July 22nd. 


CANAL PROBLEMS. 

Srr,—With reference to the two articles on the above subject 
in your issue of Friday last, permit me to point out that a good 
deal of misapprehension exists in the public mind as to the 
value and uses of the British canal system, which cannot ever 
compete as a whole with the railway system. The total canal 
mileage is only 3906 miles, as compared with 23,074 miles of 
railways. The latter, moreover, have ramifications practically 
all over the United Kingdom, whereas the canal system is 
confined to certain districts, and even if the 1138 miles of railway- 
owned canals were made independent canals, the transhipment 
6f goods between canal boats and railway wagons necessary 
to complete delivery at places where the canals do not reach 
would be fatal to successful canal competition with the railways. 
In September, 1910, President Roosevelt was denouncing the 
American railways for practically strangling inland water 
carriage by either openly refusing to deliver freight to boat 
lines or by virtually effecting this boycott by prohibitive rates, 
and called for legislative measures to prevent this. British 
railways could do something similar. It is only where canals 
can collect and deliver goods independently of the railways that 
canals can successfully compete with railways. Then slow 
transit, primitive methods of haulage, delays at locks, expense 
of maintenance of them, the great consumption of water by 
them—a consumption that increases with increasing traffic— 
and the fact that in mountainous districts canals are virtually 
impossible, are all drawbacks to successful canal competition 
with railways as a whole. No doubt in many cases slow transit 
is no disadvantage, and the disadvantages of locks and inferior 





haulage methods can be overcome and our natural and artificial 
inland waterways can be modernised and brought up to date 
with great advantage to themselves, and the trade of the 
country ; but, after all, it is only within their own territories that 
they can successfully compete with railways. Beyond their 
respective territories transhipment of goods is fatal to successful 
competition with their railway rivals. 

In regard to the question of locks, with all their disadvantages 
these latter might be successfully overcome by the introduction 
of amphibious steam or motor barges designed and worked on 
the principle of the Svanen amphibious steamboat, described 
and illustrated on page 370 of your issue of October 11th, 1895. 
This would do away with locks and save time, expense, and water 
supply for the locks. It would greatly facilitate traffic on the 
eanals.. The amphibious boat is no mere modern idea. So far 
back as 1588 one was designed in France, though it does not 
appear to have been brought into actual use. About a hundred 
years ago a Mr. Alexander McGibbon, of Stirling, issued a small 
book advocating a method of amphibious navigation in the 
Vale of Menteith. Some three vears ago the French Government 
adopted. M. Ravailler’s amphibious Canet automobile war car, 
which carries four soldiers over land and water, and there has 
just been built for the use of the Cape to Cairo Research Expedi- 
tion what is termed an amphibious motor car, the body of which 
is designed for use as a pontoon for the conveyance of the 
mechanical portion of the vehicle over lakes and rivers. When 
the true value and utility of amphibious navigation has been 
recognised and appreciated a great field for its successful opera- 
tion lies open to it. H. J. PEDDIE. 

July 21st. 


THE ASSOUAN DAM. 


Srr,—TI have been abroad, and only saw on my return the last 
two or three letters Sir William Willcocks has written about the 
Assouan Dam. I only desire now to correct one or two errors 
into which he has fallen. In his letter of May 16th he says that 
the widened portion of the Dam is generally founded on the 
talus. Where he got this information from I do not know, but 
it is incorrect. I am not speaking from hearsay. I personally 
saw the foundations taken out. Then, in Sir William’s letter of 
14th inst. he rather distorts what I wrote in mine of May 6th. 
In that letter I stated that “‘ The masonry has not settled any- 
where,” and again later on, ‘‘ With regard to the leaks, there is 
a certain amount of dampness or sweating here and there high 
up on the wall, and for appearance sake, in order to remove the 
discoloration, some of the joints were raked out and false-pointed. 
As this simple expedient answers it will readily be understood 
that there is no water under pressure, but only a little sweating, 
which in a dam built of a-mortar of coarse sand and cement was 
almost bound to occur.”’ Of these statements, Sir William now 
quotes five words supplying an entirely different context of 
his own composition in the following :—-‘*‘ There was a roughly 
horizontal fissure ‘ high up on the wall,’ as pointed out by Mr. 
McClure,”’ which is a most misleading rendering of that part of 
my letter. 

I have no wish to encourage Sir William to continue his lonely 
crusade against the Dam and all connected with it, but it would 
be of interest to know how he explains the absence of any water 
coming through the weep-holes, which are spaced a few metres 
apart, both vertically and horizontally, from end to end of the 
wall. I mentioned this in my letter of May 6th, but he has 
never referred to it. I should also like to have his explanation 
as to why the leakage water escapes, as shown on his sections, 
According to him, it comes under the found of the original 
Dam, then climbs up 80ft. or 90ft. through the grouted space, 
to come out at what one might term the ‘‘ Willcocks fissure ” 
—as Sir William alone has seen it—instead of continuing its 
course in a horizontal direction for a further 20ft. under the new 
masonry, where in one of his letters he says the foundation 
*“might have been excavated with a spade,” and in another, 
“it is more like coarse-grained sand in places than rock,”’ while 
in his letter to the Egyptian Gazette, which he is so fond of quoting, 
he went one better and said it ‘‘ might have been excavated with 
a spoon.” It would also be a matter of interest to know the 
names and status of “‘ the natives on the spot’ who were Sir 
William’s informants, when an experimental plaster of concrete 
6in. thick was mistaken for a buttress designed to hold up the 
dam. Huca H. McCrvre. 

London, July 23rd. 


THE SIZE OF DRAWINGS. 


Srr,—One of the small worries of life is the attempt to fold 
neatly a print measuring, as prints often do, 40in. to 42in. in 
length by 28in. in width. Foolscap paner is now in very general 
use, and governs the size of nackets of papers and of boxes and 
eases for office and travelling purposes. Folded drawings 
must therefore be kept within the limits of 13in. by 8tin. or 
13in. by 4}in. for convenient and tidy storage. The desirability 
of having drawings generallv of an overall size. of which one 
dimension is a multiple of 12?in. and the other of 8in. should he 
manifest. and it is generally preferable that the depth should he 
a multiple of 12}in. and the length of 8in. in order to avoid, in 
the case of drawings bound with or fastened to papers, the 
necessity for turning the book or packet about to read the 
drawing. The usual standard sheet 40in. by 27in., if folded 
in five parts in length and two in breadth, makes a packet 
8in. by 13}in., and will go into many receptacles made for 
foolsean paner, because printed foolsecan has grown to about 
13in. bv 8}in., and an inside measurement of cases 134in. or 
even l4in. by 9in. is not uncommon. There is, however, 
insufficient margin for contingencies, and drawings frequently 
increase in width to 28in. or even more, often for no anparent 
reason. With these, and with 27in. drawings, if neat corre- 
spondence or binding with other papers is necessarv, an unsightly 
and annoying extra fold of an inch or two must be made at the 
top or bottom. Divergence from the 40in. length is of less 
consequence, as there is necessarily a slight difference between 
the size of folded drawings when folded to pack and when folded 
to bind in. 

The general use of a standard siz® overall of 39in. by 254in. 
would be attended with great convenience. Such drawings 
will fold to 7.8in. by 12.75in. for packing or filing, to 12.75in. 
bv 4in. for posting. and if required for binding to one fold of 
Shin. and four of 7#in., 8in. being stripped off half the left-hand 
margin to allow the doubled portion to escape being sewn in. 
For smaller sheets, convenient corresnonding sizes are 39in., 
Zlin., 23in.. 16in. and 8in. in length by 123in. in depth, and 
23in. by 254in., the latter replacing the 20in. by 27in. half-sheet 
now frequently used, and having an extra 3in. blank right-hand 
margin, so that it can if desired be trimmed to the half-sheet 
size for storage in drawing-offices where drawers or portfolios 
are provided for this convenient size. It is also an assistance 
to the orderly filing of drawings that the title notes and such 
matter should be arranged not to exceed 8in. in length at the 
top or bottom—preferably the bottom—right-hand corner, 
so that a print folded zig-zag and face outwards (the most con- 
venient form for reference) will expose the title number and all 
necessary information for its identification. 


London, July 22nd. A. H. SHIELD. 


ROTARY PUMPS. 


Srr,—I am sorry to see that my letter on rotary pumps has 
apparently had the undesirable effect of making Mr. Colonna 
turn his thoughts towards them. ; 

I am afraid I do not quite understand the various motions he 





mentions, but it might be well just to examine the duty of g 
pump, as it avoids missing the main point to divest it of mechani. 
cal motions. 

If we call A the suction pipe, B the delivery pipe, and, assum. 
ing them divided by a diaphragm at C, it is obvious that the 
simple duty required of any pump is to draw a portion of water 
from A and put it into B. Now, broadly spsaking, thore are 





A C B 





ust two ways of doing this—‘irst, by a continuous stream, and 
secondly, by a series of distinctly separated streams of water 
taken from A and put into B. The first is represented hy the 
centrifugal and the jet pump, where the stream is ab: lutely 
continuous and without any pulsations. The second iicludes 
all forms of rotary pumps and the piston or plunger type. 

The innumerable designs of rotary pumps all have more or less 
pulsation in the stream, and the only type which have had any 
measure of success are those which give most nearly a continuous 
stream. These-latter consist of the well-known two cog-wheel 
type in mesh in an elliptically shaped casing, and the equally 
well-known Root’s blower type. For small quantities of water 
quite a number of the cog-wheel type is in use, notably for 
circulating water in internal combustion engines. Of the Root’s 
type one well-known design in this country appears to have been 
quite successful for certain duties. 

Any rotary pumps of the piston type, especially where 
the driving mechanism is in the centre, should be severely left 
alone. Please take mine as a dreadful example. 

Unless Mr. Colonna can devise a rotary with a nearly perfectly 
continuous stream and without any more mechanism than a 
centrifugal, he may be sure it will not make his fortune. 

Lincoln, July 16th. E. W. Sarceanrt, 








FLY-WHEEL ADJUSTABLE CRAMP. 

A HANDY form of cramp, which is named by its makers 
the fly-wheel adjustable cramp, has been introduced by 
Messrs. Price and Belsham, of 52, Queen Victoria-street, 
E.C. It is shown holding down a piece of work in the 
accompanying engraving—Fig. 1—and is really so simple 
that it requires no description, saving to say that the nuts 
are made of such dimensions that in being turned they 
become little fly-wheels and run quickly from one end of 











Fig. 1 


the screwed bolt. We understand that a nut can be sent 
from one end of a bolt to the other in four seconds. Two 
forms of bar, designated C and D respectively, are adapted 
for use with this appliance. The two types are illustrated 
in Fig. 2, and by reversing them and by using them differ- 
ent ways up, work of varying height can be readily dealt 
with. The cramp is made in three sizes, the diameters 
of the bolts in the three cases being gin., jin. and lin. 
respectively, and it can be applied to drilling, milling, 








Fig. 2 


planing and slotting machines, and to any machine table. 
The bolts can be supplied of any length, but the standard 
size enables anything up to 6in. high to be gripped. It 16 
claimed that much time is saved by using this appliance, 
since the adjustments are easily and quickly made. 





Borters or THE FrencH Barriesnip Courset.—In ow 
issue of July 11th, in a short note regarding the French battleship 
Courbet, we stated that the boilers were of the Belleville type: 
We are informed that we were in error in this statement, and 
that these boilers are of the latest Niclausse type. 

RoyaL LaNncasHire AGRICULTURAL Socrety’s SHow. The 
fire protection arrangements at the Royal Lancashire Agr! 
cultural Society’s Show, which opens at Burnley on the 
31st inst., have, as in former years, been placed in the hands 0! 
Messrs. Merryweather and Sons. At the fire station in the yard 
will be found motor and horse fire engines, hose and fittings, hand 
appliances, &c., whilst a detachment of the firm’s fire brigade 
will be in constant attendance, men being on duty day and night. 
A fire main has also been laid down in the yard, with hydrants 
at various points. 
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RAILWAY MATTERS. 


A Swiss mountain railway expert has submitted the 
plans of two schemes for running a railway to the summit 
of ‘Table Mountain. — The first contemplates a funicular 
line up the Platteklip Gorge, which cuts into the front 
of the mountain. The second provides for a rack and 
railway from Kloof Nek, on the Camp’s Bay 
The latter would involve much more tunnelling 





pinion 
side 
than the former. 

A SuLtect Committee of the House of Commons recently 
jassed the preamble of the Bill of the City and South 
London Railway. Company, under which power is sought 
to widen the tunnels of the line to bring them into unison 
with those of the other tube railways. The City and South 
London was the first tube railway in London, and the 
tunnels were made 10ft. 2in. in width. It is intended to 
widen the tunnels so as to admit of the same rolling- 
stock being used as on all the other tube railways. It 
may be necessary to suspend the traffic during the re- 
construction, and for this, power is given in the Bill. 


Tur Pan-American Railway, now a part of the National 
Railways of Mexico, runs from San Geronimo, its junction 
with the Tehuantepec National Railway, to the Suchiate 
River, the boundary line between the republics of Mexico 
and Guatemala, thus traversing the whole length of the 
state of Chiapase It is expected that it will soon be 
arranged to make connection with the Guatemalan 
railways at the border ; passengers will then be able to 
travel by rail from New York to Guatemala City, and 
eventually to the Isthmus of Panama, by the connecting 
up of the railway systems of the other Central American 


republics. 


Tue contract for the construction of the Halifax Ter- 
minal Railways, which was closed in Ottawa recently, is 
the first step in the development of the harbour terminal 
scheme projected for that port some nine years ago. 
Five miles of railway are to be built through the centre of 
the Halifax residential district to the city’s southern water 
front, where @ series of piers are to be constructed. The 
scheme will ultimately involve the construction of berths 


for thirty ocean steamers and is to cost about £7,000,000,- 


but this expenditure is to be spread over a considerable 
period. The work to be carried out first includes the 
construction of the terminal railway, two piers and a 
passenger station in the south end of the city. 


Ir is well known that steam can be superheated by the 
heat released during pressure reduction, but it is generally 
considered that such a method is extravagant, though 
interchange of heat in the same way occurs to some extent 
in ordinary working in consequence of wire drawing or 
throttling. However, according to the Railway News, 
an arrangement including this feature has been designed 
for locomotive engines. Steam is superheated in passing 
through a valve placed in a casing alongside the steam 
dome and in the path of the steam from the dome to the 
smoke-box, this valve being regulated to maintain a pre- 
determined constant reduction of pressure. This valve 
comprises a series of pistons of graduated diameters and 
controlled by an adjustable spring. After passing this 
valve the steam enters a smoke-box superheater consisting 
of a series of tubes connecting with side headers, from which 
it may be assumed that the superheat obtained by pressure 
reduction is not a very valuable factor taken by itself. To 
assist the smoke-box superheater small tubes are placed 
in some of the boiler tubes, so as to conduct some of the 
furnace gases directly to a casing surrounding the super- 
heater. 

WHILE no one argues that increasing the length of 
tubes adds to the steam generative capacity of the boiler 
in anything like corresponding proportion, there are few 
engineers, says a writer in the Railway News, who go so 
far as to claim-‘that, beyond a certain length, the value is 
almost negligible. A record of experiments conducted 
at the Altoona testing plant of the Pennsylvania Railroad, 
recently made public, gives some interesting data con- 
cerning this matter. The temperature observations 
indicate that the gases entering the tubes are of a lower 
temperature than is shown by a separate pyrometer 
placed in the middle of the fire-box. The fire-box tem- 
perature ranges from 2000 to 2400 deg., while the tem- 
perature at the tube ends is from 1370 to 1620 deg. They 
also show that there is a rapid decrease in temperature 
for a distance of 3ft or 4ft. in the tube, after which the 
temperature drop is much more gradual, but even with 
short tubes only 13ft. 83in. long the temperature curve 
becomes flat towards the end of the tube, indicating that 
a large part of the heat is absorbed before half the length 
of the tube is reached. We may remark on these tests 
that the pyrometer used reduces the cross-sectional area 
of the tubes, and must have material influence on the 
results, 

Etectric welding has been most successful in the loco- 
motive workshops of the Erie Railway. There are eight 
machines in operation, and 60 per cent. of the work is 
on boilers. According to the Railway Gazette, cracks of 
all kinds in boilers can be welded by this system, and it 
is the practice to heat up the plate by means of steam on 
the inside of the boiler before beginning operations. The 
opening to be filled with welding material is extended 
clear through the plate and an open space left at the bottom. 
The weld is carried to a thickness fin. greater than the 
plate, and it is very important that the welding material 
be hammered while hot, and the more promptly this is 
done the better the results. There are over thirty full 
sets of boiler tubes welded to the tube plates in locomotives 
belonging to the railway referred to, in addition to many 
partial sets. The method following on this operation is 
to set the copper ferrule ,';in. back from the edge of the 
plate, roll it and insert the tube, letting it project Sin. 
beyond the plate, or }in. in the case of superheater tubes, 
and after again rolling lightly, weld round the extension 
and to the plate. After the welding is finished, the work 
is smoothed off by a special tool and gone over lightly 
with a beading tool. In welding patches on the side 
plates of a fire-box longitudinal seams are generally 
satisfactory, but vertical seams usually fail after two or 
three months. The welding ,.of tubes_is not advisable in 


bad water districts on account of the increased difficulty 
in removing them at frequent intervals. 


NOTES AND MEMORANDA. 


Tur Navigazione Generale Italiana and the Italia 
Steamship Company have just started a line between Italy 
and Canada. The service is at present a monthly one 
conducted with two ships, the Palermo and Napoli, which 
leave Genoa for Naples, Palermo, Halifax, and Boston. 
On the return journey the call at Palermo is omitted. 


THE exports of coal from Japan in 1912 were the largest 
ever known and amounted to 3,440,000 tons, valued at 
£2,070,000, compared with 3,041,000 tons, valued at 
£1,840,000, in 1911. China and Hong-Kong, as usual, 
took well over 50 per cent. of this total, -but the countries 
which were chiefly accountable for the large increase were 
the Straits Settlements and India. Owing to the coal 
strikes elsewhere it was necessary for Singapore to obtain 
a greater proportion than usual of its coal from Japan, 
while India for the first time took nearly 200,000 tons of 
Japanese coal for use, so it is reported, on her railways. 
Exports of coal to the Philippines also increased very 
largely. 

IN an article on the present status of the electric steel 
industry, which appeared recently in the Iron Age, it is 
stated that Europe alone has nearly six times as many 
steel producing electric furnaces as the United States. 
The total tonnage capacity per heat of all the furnaces 
outside the United States is about 364 tons, while that of 
those in the country is 74 tons. It is rather surprising 





of France. While the United States is far behind Europe 
in the manufacture of electric furnace steel or “ electro 





steel,” as it is fast becoming called, signs are not wanting, 
the author concludes, that the industry will soon make 
rapid strides, for without doubt the high quality of steel 
obtained from this source will be an important factor in 
solving some of the metallurgical steel problems of the 
present and future. 





| ‘THE stimulation of plant growth by means of electrical 
| currents has now, says the Scientific American, been carried 
| on over a period of 167 years, and to this day it is hard 
| to point to any tangible and generally applicable results 
| of these investigations, nor has this mode of cultivation 
| yet entered into the calculations of the ordinary agri- 
| culturist or horticulturist. In a voluminous work on 
electroculture recently published by Dr. A. Bruttini, of 


carried on experiments in this field. Of these, 133 
reported favourable results,-21 were doubtful, while 33 
found the application of electricity to plants to be distinctly 
unfavourable. 
more or less unscientific or superficial methods. Never- 
theless electroculture continues to be the cherished dream 
of many present-day experimenters, as is witnessed by 
the fact that an ‘International Congress of Electro- 
culture ’’ was held at Rheims last autumn. 


As is well known, it has been found practically impossible 
to cast copper which is mechanically sound and of high 
electrical conductivity, on account of the porous metal 
that is obtained. By an addition of boron, according to 
the author of a paper read recently before the American 
Institute of Metals, this can be accomplished. Boron 
has a high affinity for oxygen, nitrogen, and oxygen- 
containing gases, which cause the difficulty in copper 
casting. On the other hand, boron has no affinity for 





| obtained. Owing to this new development, the author 
states, cast copper is rapidly replacing forged copper in 
many electrical applications. The advantages derived 
from the use of cast copper are the saving of cost and the 
elimination of a number of joints, which are always a 
source of loss in efficiency. 


Untit recently most of the uranium and radium pro- 
ducts of Europe were derived from the deposits of nickel- 
iferous and cobaltiferous pitchblende of Joachimsthal. 
Cornwall and Devonshire have also produced the two 
metals, but in an irregular way. Norway also possesses two 
deposits of fergusonite, rich in uranium. The existence 
of minerals of uranium in Portugal has been known for 
about forty years, but they were not developed until about 
1908. Following the researches of Mme. Curie on radio- 
active substances, efforts aiming at the exploration and 
working of these deposits were begun. The region where 
the uranium ores are found is situated in the great granite 
basement which covers almost all the north of Portugal, 
from the frontier of Galicia to Castello Branco, extending 
over the provinces of Minho, Tras-os-Montes, and Beira. 
The richest deposit is found between the villages of Guarda 
and of Sabugal, toward the south of the granite basement. 
The uranium deposits are found in Cambrian strata to 
the north of Guarda, and the veins are chiefly made up 
of wolframite. 

Tue chief material at present employed in the Indian 
paper mills, says the Bulletin of the Imperial Institute, is 
the plant known as “ Sabai’”’ grass. For some years, how- 
ever, considerable attention has been directed to the 
possibility of using bambous for the purpose. A report on 
the subject has been made recently by Mr. R. S. Pearson, 
Economist«at the Forest Research Institute, Dehra Dun. 
Although the Government of India has offered to grant 
concessions on very favourable terms, with a view to 
encouraging a bamboo paper pulp industry, hitherto no 
firm or company has taken the matter up. Mr. Pearson’s 
report has been issued in order to supply the necessary 
data to enable commercial undertakings to consider the 
possibilities inherent in this enterprise. Attention is 
directed to certain localities regarded as particularly 


Burma, three in Bombay, and three in Madras. ‘These 
areas have been inspected with great care, and information 
has been collected with reference to the number and species 
of bamboos available, and estimates made of the probable 
yield. Suitable sites for factories are indicated and par- 
ticulars are given of the cost of labour, transport facilities, 
and other local conditions. ‘The report describes the 
species of bamboos available for paper-making in India and 
their mode of growth, the methods of converting the stems 
into paper pulp, and the cost of manufacture. 





that Germany has more than twice as many electric fur- | 
naces as any other country and that England ranks ahead | 


Rome, it is stated that 187 persons are known to have | 


A majority of the first group employed | 


copper, and is therefore a good deoxidiser for the metal. | 
One per cent. of boron suboxide flux—equivalent to | 
0-08 to 0-1 per cent. of boron suboxide—is added to the | 
copper, and a casting that is commercially sound is | 


suitable for the industry, of which five are situated in’ 


| MISCELLANEA. 


| Ivis reported from Sydney that the Minister for External 
| Affairs is so impressed with the reports of the Lieutenant- 
| Governor of Papua, with regard to valuable oil discoveries 
there, that he has cabled to Sir George Reid to engage an 
| expert to proceed to Papua, and report on the best means 
| of opening up the field. The same Minister has also 
| authorised the construction of a railway line from the oil 
| field to the coast. 

AccorRDING to the Journal of the Franklin Institute, 
| the New York Board of Water Supply recently made 
| corrosion tests on several metals by burying samples in the 

earth for six months, and periodically wetting the earth 
with dilute solutions of corrosive salts. The losses noted 
were :—Phosphor bronze, 0-09 per cent.; Tobin bronze, 
|0-11; monel metal, 0-12; manganese bronze, 0-12; 
| Muntz metal, 0-33; and steel 1-04 per cent. 


Ara cost, including its equipment, of about £18,000, 
la new metallurgical and engineering institute is being 
| erected at Wednesbury, jointly by the Staffordshire 
County Council and the Wednesbury Town Council. The 
| accommodation on the ground floor will include an engi- 
| neering laboratory, a laboratory for applied mechanics, 
;and another for electrical and other tests. Upon the 
| first floor there will be a metallurgical laboratory, with 
furnace and pyrometer rooms, metallography and chemical 
laboratories, in addition to lecture and class-rooms. 
Tue last few years have seen an enormous increase in 
| the utilisation of water power in Japan. On the main 
| island seven plants are in operation, or in course of con- 
| struction, where the output exceeds 20,000 brake horse-. 
| power. Power is transmitted in each case electrically at 
| high voltage to the large industrial centres, and utilised 
| for lighting, traction and mill-driving. The hydraulic 
| machinery supplied to Japan in recent years for large 
| undertakings is almost exclusively of German and Swiss 
manufacture, and in one instance only of American. A 
Swedish firm, according to a consular report, has now 
entered the field, and the general tendency is towards a 
monopoly for the European firms, which are three in 
number. British makers are unrepresented in large plants. 


Tue British Consul in the Society Islands reports that 
nothing has actually been done with regard to improving 
the wharves, coaling and watering facilities and the build- 
ing of a dry dock preparatory to the effect which the open- 
ing of the Panama Canal is expected to have on the ship- 
Ting of the islands. But in June of last year the French 
Government sent out some officials to inquire into the 
report made by a private company for a scheme of im- 
| provements. Should the shipping companies on the east 
| coast of North and South America decide to enter into 
| competition with the present carrying trade to Australia 
| and New Zealand, then these islands are likely to become 
| of importance as soon as the companies start running 
their ships. Otherwise the Canal is not likely to affect 
the islands very materially for some time to come. 


| A CONSIDERABLE proportion of the small mild steel 
castings used in automobile construction are now, accord- 
|ing to the Ironmonger, being produced in the electric 
furnace. Many of these parts come from Switzerland, 
| but they are also being made in several places in.England. 
| One of the largest automobile firms has recently installed 
| an electric furnace at its works for the purpose of supplying 
| its own castings. Several furnaces of this kind have been 
at work commercially in Sheffield for some considerable 
| time, and others are in the experimental stage, but in view 











| of the competition which is growing outside that centre 
a development of electric melting may be expected there 
in the near future. The demand for automobile castings 
has attained large proportions, and has increased so rapidly 
and continuously that, in spite of the additional makers 
who have come into the field, there is no difficulty in 
obtaining as many orders as can be executed. 


In a consular report for 1912 on the trade and commerce 
of the Tampico district of Mexico it is stated that, during 
January, 1912, the Mexican Eagle Oil Company completed 
its 8in. pipe line from the Potrero del Llano field to the 
loading station at the Tuxpam Bar, and shipments of 
petroleum on a large scale commenced from that point. 
At the Tuxpam station ships are loaded in the open road- 
stead, the oil being pumped from the shore through sub- 
marine pipe lines which are connected with the ships by 
flexible tubing. Certain difficulties were at first en- 
countered in the laying of these submarine lines, but during 
the year the scheme was perfected so that the lines were 
laid on the beach and dragged into place by sea-going 
tugs. Lines have been launched by this method in an 
hour. This station has been most successful, and at the 
present time is loading all oil which can be pumped to it. 
The monthly shipments of oil have become greater from 
the port of Tuxpam than from any other Mexican port. 
The advantage of the station is that ships of any draught 
can be loaded to full capacity, while large ships cannot be 
so loaded at Tampico, the only other important oil-shipping 
port. 

THE great development of the coal mining industry in 
Rhenish-Westphalia during the past few years, and the 
increasing depths at which mining operations are being 
carried on, has, says the Iron and Coal Trades Review, 
considerably increased the work of rescue brigades. In 
many of the German mining districts, negotiations have 
been started with a view to colliery owners joining together 
to establish a brigade which shall be available at any of 
the collieries at which an accident occurs. In Rhenish- 
Westphalia, however, the principal collieries have each 
their own rescue brigade, the work and equipment of which 
is supervised by the Hauptstelle fiir das Grubenrettung- 
wesen, established at Essen in 1910. According to the 
last report of this body, 234 collieries in the Ruhr district 
are members of it. Of these 139 are provided with self- 
contained rescue apparatus, the others being equipped 
with the old, tube arrangement. At the end of 1912 
there were available for use in the district 392 sets of 
Draeger apparatus, 449 of the Westphalia type, 14 of the 
Shamrock type, 257 tube apparatus, and 255 resuscitation 
devices. The latter are also installed at many of the coke- 
making. plants. The number of men included in the 
different rescue brigades is now 4034, an increase of over 
1500 in two years, 
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Oil-fired Ships of War. 


Oi firing in the Navy is a subject which may, and 
indeed must, be looked at from more than one point 
of view. Of its advantages there can be no question. 
Oil increases the radius of action, it eases the work of 
stoking, it is more easily taken on board, it gives 
greater speed. Ships of the Queen Elizabeth class 
could not be what they are were it not for oil. 
All these things we know, and they are apt 
to blind us to the drawbacks to the use of oil 
in the British Navy. The greatest of these is the 
fact that, save for a very small amount, no oil is found 
or produced in these islands. We have to look to 
foreign lands for our supplies ; the oil we use has to 
be brought over many miles of sea. Hence millions of 
tons must be stored, lest in the event of war we should 
find our vessels made useless by the lack of fuel. 
The stores have to be protected against hostile attack, 
and they are more difficult to safeguard than are 
stacks of coal. All this is common knowledge. What 
we have to ask ourselves is whether or not the dis- 
advantages which attach to the use of oil are balanced 
by its advantages. Mr. Churchill appears to have 
made up his mind that they are, for he has ordered a 
number of vessels to be fitted only for the use of 
liquid fuel, not, as heretofore, either for coal or oil. 
He has possibly been led to this course by the reports 
of the Royal Commission. The reports are confiden- 
tial, and not for many years will the public know what 
they contain ; but it is probable that they are con- 
cerned more with the technicalities of the use and 
storage of liquid fuel than with such a debatable 
subject as the wisdom of employing it. That is a 
matter which the Lords of the Admiralty and the 
Government must settle. 

There are one or two aspects of the question to which 
we invite attention. It is not too much to claim that 
what the British Navy does to-day the other navies 
of the world will do to-morrow. If we decide to 
throw over coal altogether they also will do the 
same. What must be the result? The advantages of 
liquid fuel will no longer be enjoyed by us alone; they 
will be shared by the “whole world, and we shall cease 
to benefit by them. Increased speed i is of little value 
to us if Germany, France, Russia, Austria, Italy, 
America, and so on, have the same speed. We can 
get no tactical advantage. Whether the maximum 
battleship speed is twenty knots or thirty knots 
matters little if it is the same for all nations. Radius 
of action may, conceivably, be of more importance 
to one nation, or one fleet, than to another. The 
British Navy has a great area of high seas to cover, 
hence it may mean more to her than it does to Austria 

Italy, for example. It may be worth giving 
up a good deal to secure that advantage. The 
Admiralty alone is in a position to decide. Take, 
again, the ease of loading up oil “ bunkers.” It 
appears highly attractive, but we have to remember 
that the medal has another face. The very proper- 
ties we praise may, under adverse circumstances, 
prove our undoing. If oil replaces coal we lose not 
only the protection that coal affords—slight as it is, 
it is worth having—but we have even to take special 
pains to protect our fuel. It must be carried below 
the water line lest a lucky shot or some misfortune 
should pierce the tanks and empty the contents into 
the sea ; all the pipes that convey it to the boilers must 
be placed absolutely out of harm’s way, and great pre- 
cautions to see that they are all in absolute working 
order must be taken. An accident which would cause 
no more than inconvenience on a coal-fired ship 
might put an oil-fired ship out of action. The storage 
and. use of coal at sea is crudely simple. There is 
little or nothing that can go wrong. Certainly nothing 
that can make it impossible to keep some steam in 
the boilers. The use of oil is more complicated, and 


-London does not drink raw river water. 





every complication means additional danger of some- 
thing going amiss. 

Great as are the advantages of oil, it is quite an 
open question whether they outweigh the drawbacks. 
If we alone of all the nations of Europe were in pos- 
session of an inexhaustible supply of oil, then our 
right course would not for a moment be in doubt. 
Oil we should use as a matter of course. Oil we have 
not got, but we have the best steam coal in the world. 
In that respect we are better placed than any other 
navy. In the event of a prolonged war when their 
stores of Welsh coal were exhausted we should still 
have an unlimited supply. Are we wise then to 
throw up such an advantage? Are we wise to lead 
nations which are still content to use our coal to use 
a fuel which we lack and the use of which must put 
us on equal terms with them? These are hard 
questions to answer. The intentions of other nations 
may be so clear to the First Lord that he may have 
had no other course than to order all oil-burning 
ships. If they are not, we must look with doubt upon 
the course he is following. The combination of coal 
and oil firing has much to commend it; oil firing 
alone, on the other hand, has much in it to give us 
grave anxiety. That anxiety is doubled, for the 
present, by the fact that it does not appear that full 
arrangements have yet been made for securing the 
large supply our Navy will need. Surely it would 
at least have been wise to make certain of the supply 
before the step of ordering the ships had been taken. 


The Typhoid Bacillus and Water Supplies. 


THE ninth Research Report of Dr. A. C. Houston, 
the Director of Water Examination to the Metropoli- 
tan Water Board, has recently been issued. As 
have been all the previous reports of Dr. Houston, 
the present document is full of interest. It is, how- 
ever, of a highly technical nature, and unsuitable for 
reproduction in full in our columns. Nevertheless, 
there are parts of it which merit serious considera- 
tion. It is pointed out that the study of 29,470 
specially selected colonies of microbes derived from 
257 separate raw river water samples has resulted 
in the discovery of only two typhoid-like microbes, 
while only one Giartner-like microbe was found in 
101 samples, which involved the study of 22,141 
selected colonies. Yet it is urged that such negative 
results as these are really of but small significance, 
unless it can be shown that, under strictly comparable 
conditions of experiment, the typhoid bacillus can 
be isolated when it is really present. Accordingly, 
samples of sewage which were to undergo investiga- 
tion were divided into two equal portions. One 
portion was infected with a known number of typhoid 
bacilli; the other portion remained untouched. 
In the latter portion there was always failure to 
isolate a typhoid bacillus; in the infected portion 
the bacillus could always be recovered. Taking it 
for granted, therefore, that failure to detect the 
bacillus actually does mean that it is not present in 
given quantities of water, it is shown that even with 
raw river water it would be possible to drink about 
115 draughts, each of half a pint, without encounter- 
ing a single typhoid bacillus. But the consumer in 
Before it 
reaches the mains it has been stored in reservoirs 
and afterwards filtered, so that the chance of encoun- 
tering a typhoid bacillus which had its origin in the 
river is very much more remote than in the case just 
cited—in fact, practically non-existent. This is 
amply manifest by what Dr. Houston has formerly 
proved, namely, that the typhoid bacillus is unable 
to persist in water which is stored for any length of 
time. Even supposing that a single bacillus could 
induce an attack of typhoid fever the risks run by 
drinking London’s water as it comes from the filters 
are infinitesimal. Even if there were considerable 
local pollution as the water is taken from the river, the 
action of the reservoirs and the filters would have the 
effect of spreading it out. It is therefore highly 
improbable that conditions differing widely from 
those met with during the investigations, w hen so few 
typhoid bacilli were isolated, would ever occur. 

In fact, Dr. Houston would seem to consider that 
the part played by water supply in causing endemic 
typhoid is apt to ‘be exaggerated, though he is very 
careful to insist that the precautions at present taken 
should in no way be relaxed. Indeed, he says that 
were there accidental contamination of the water 
just before filtration by the discharges of a disease 
carrier, then the filtration system, even when theoreti- 
cally and demonstrably in perfect order, would almost 
certainly fail to render the filtered water innocuous. 
It is therefore essential not only to keep the puri- 
fication process in good working order, but to guard 
against the occurrence of such accidental contamina- 
tion. Itis possible to imagine that one of the attend- 
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ants at a filtration works was a typhoid “ carrier’ 
and that his discharges through negligence or im- 
propriety gained access to the water. This would 
doubtless cause some of the water leaving the works 
to be highly contaminated, since it has been proved 
that the urine of a “ carrier” can contain, at any rate, 
as many as 9,900,000 typhoid bacilli per cubic centi- 
metre. Dr. Houston is evidently of opinion that the 
real danger of typhoid epidemics lies not so much in 
deriving supplies from an admittedly impure source 
as is the Thames, as in such accidental pollutions as 
that just indicated. He believes, he says, that, if 
the immediate cause of what are recognised as “‘ water 
epidemics ” could be precisely ascertained, in most 
cases it would be found that accidental infection of 
the supply by what is known as a “ porter” or 
“ carrier” of disease had occurred. It is only com- 
paratively recently that it has been found that persons 
may, without actually suffering from the disease, 
be carrying about in their systems, and evacuating in 
their discharges, countless millions of typhoid disease 
germs. It is even said that as many as four persons 
out of every 10,000 of the population are in this 
condition. It is known, too, that the typhoid bacillus 
can persist in the body of a patient long—perhaps 
years—after the disease itself has disappeared, and, 
as Dr. Houston remarks, by reason of the discovery 
of these “carriers,” the question of accidental 
contamination has assumed a new and even deadly 
significance. 

It must be admitted that there is only too good 
reason for this warning which Dr. Houston has 
thought it right to utter. It has puzzled very many 
persons why, seeing that it is practically impossible 
to discover the bacillus of typhoid in raw water, this 
water should apparently as it reaches the consumer 
and after filtration contain this bacillus. Yet epidemics 
have been known to occur in which all other possible 
channels of infection have been investigated and found 
not to be the cause. The very fact that, in spite of 
most careful research extending over a lengthened 
period and embracing the carrying out of thousands 
of tests and experiments, the typhoid bacillus—or 
typhoid-like bacillus—has only been isolated in raw 
Thames water to such an infinitesimal extent, as has 
actually been the case, causes the conclusion to be 
arrived at that this river water contains practically 
none of this bacillus. This conclusion is immensely 
strengthened by the proved fact that if the bacillus 
be added to such water, even in most minute numbers, 
it can at once be recovered. Hence it may well be 
considered that even starting with the water polluted 
as it is the combined action of storage and filtration 
renders the water of the Thames thoroughly safe for 
dietetic purposes. Contamination of the water 
even to a considerable extent prior to adequate 
storage would not, possibly, seriously affect the purity 
of the finally filtered water, since the bacilli of typhoid 
would have succumbed during the stay in the reservoir. 
It is the contamination subsequent to storage which 
Dr. Houston is most anxious should be avoided. It 
is quite conceivable that such contamination might 
take place. There are filtered water channels which 
are none too carefully covered. We do not think, 
however, that the pollution is as likely to occur to 
the filtered water as to water actually in the filters, 
though undoubtedly it would be very much more 
serious did it do so. But contamination of open filter 
beds is quite conceivable. Workmen are frequently 
careless, and not infrequently callous, and though 
we are unwilling to believe that anyone would wilfully 
pollute, we can well imagine cases where such pollu- 
tion might be accidentally brought about. All the 
water authorities are scrupulously careful to keep the 
water as free from impurities as possible. Every 
convenience is provided for the workers, and it is 
only by gross carelessness, negligence, or impropriety 
on the part of the latter that contamination can 
possibly take place. It may be, as Dr. Houston 
remarks, that further control is impossible, and that 
our trust must be placed on the improbability of 
events occurring such as so far have never been 
deemed at all likely to affect the Metropolis, though, 
he adds, on the other hand, in the absence of an 
exhaustive inquiry into the whole subject, this laissez- 
faire attitude may not be completely justifiable. 


The Industrial Motor Vehicle. 


WHEN we contemplate the amount of change 
which has been effected in vehicular traffic by the 
introduction of the petrol engine in a space of no 
more than fifteen years, we find ourselves wondering 
what the next few years may hold. So far, it is the 
passenger carriage which has been most affected, and 
the progress of commercial vehicles has been less 
rapid, partly on account of the high first cost and 


high-class materials required were not available, 
and partly because makers were spending all their 
time constructing the more profitable pleasure cars. 
It would seem, however, from a study of the wonderful 
exhibition of self-propelled commercial vehicles at 
Olympia that the reasons above referred to need block 
the path of progress no longer. There are to be seen 
powerful tractors capable of hauling loads up to seven 
tons weight, speedy lorries, chars-a-bancs, omnibuses, 
heavy and light vans, motor ambulances, fire engines, 
portable engineers’ workshops and taxi-cabs, and it 
does not require a very vivid imagination to prophesy 
an advance in the heavy motor industry within the 
next decade almost as great as that which the pleasure- 
car has enjoyed. 


For some time the hopes of the engineer seemed 
centred round the steam engine for the propul- 
sion of heavy industrial machines, and a fair 
measure of success has been achieved by steam 
motor car builders, who had at hand a known quantity 
in this type of prime mover. They had their troubles, 
it is true, but these chiefly concerned the wheels and 
transmission system, and have now been overcome by 
the use of better and more suitable materials. In 
the meantime the remarkable progress made by the 
petrol engine, both as regards economy and efficiency, 
for the lighter class of work, and for omnibus pro- 
pulsion, demonstrated that this type of engine could 
also be quite as successfully adapted for commercial 
purposes, and at the present time first-class vehicles 
which can be relied upon to make long daily trips 
with heavy loads, to a strict time table, are obtainable. 
There are on view at Olympia vehicles of both 
these descriptions which have done active service 
for a considerable time without any perceptible 
wear of the propelling machinery. For instance, 
there is a steam wagon that has run 11,000 miles in 
300 days, and has done 51,000 ton-miles of useful 
work at a cost for repairs of a few shillings. There 
is also shown dismantled the working parts of a 
petrol-motor omnibus which has covered nearly 
30,000 miles without serious wear. Such examples 
as these ought to go a long way towards assuring 
possible customers that in purchasing a modern 
machine they are getting something which is worthy 
of the best traditions of British engineering. We 
say British advisedly, because, although our con- 
tinental neighbours secured a long start in the light 
car industry, which our makers have had some diffi- 
culty in making up, we started on equal terms as 
regards the heavy industrial vehicle, and judging 
from the examples on view at Olympia the British 
builder is a long way ahead of his foreign rivals. 


The recent action of the British War-office in 
offering substantial subsidies for vehicles which con- 
form to its standard ought to have a very good 
effect on the industry. In future the owners of 
such vehicles who keep their machines in readiness 
for military service will receive from the War Depart- 
ment a sum of £110, spread over a period of three 
years, with an additional £10 for a special body. 
The purchasers of such vehicles will also have the 
advantage of the experience of the War-office experts 
with regard to the design, construction and materials 
used in their wagons, a consideration to firms with no 
expert knowledge to fall back upon. Incidentally, 
it may be mentioned that this subsidy is only to be 
given for vehicles with live axles, which seems to 
be carrying standardisation somewhat to excess in 
these early days of motor transport. It means the 
supplanting of the chain-driven vehicles entirely by 
those driven by gearing, and the necessary speed 
reduction cannot be obtained with gears without a 
double reduction on the live axle or by the use of 
worm gearing. The general tendency at present 
seems to be in favour of the worm gear, and London 
omnibus experience seems to prove that the worm 
answers for heavy work quite well. On the other 
hand, we note that one firm with a very large experi- 
ence of worm geared live axles for pleasure car work 
discards this form of transmission in its War-office 
subsidy vehicle in favour of a double spur wheel 
reduction. But after all is said and done, this is 
little more than a detail. The real point is that the 
improvement and development of the commercial 
motor vehicle are encouraged by the Government 
subsidy. This fact, combined with the progress that 
is taking place independently, which the show at 
Olympia has made abundantly clear, leaves no doubt 
that in the not distant future the motor car of 
commerce will be as common as the motor car of 
pleasure is to-day. 








A REPORT from Berlin states that on the 17th inst. 
the new battle-cruiser Sedleitz during its trials off Danzig 
attained a speed of 29 knots. This is claimed to be a 


COMMERCIAL MOTOR VEHICLE EXHIBITION, 
No. I. 


In view of the remarkable development which is 
taking place with regard to mechanical transport 
on the common roads, no apology is needed from tha 
Society of Motor Manufacturers and Tracers {o, 
inflicting upon us another exhibition. The shoy 
which was opened at Olympia on Friday last }, 
Prince Arthur of Connaught is devoted exclusively 
to vehicles of commerce, if the term commerce can 
be construed to include vehicles such as fire engines 
motor cabs, and omnibuses. It is quite the mog 
interesting exhibition of its kind which has yet been 
held in this or any other country, and, although not 
so large as the pleasure vehicle show held in November 
it embraces every class of machine which is not buil, 
exclusively for private use. For instance, there apg 
to be seen the best examples which have hitherto 
been produced of powerful tractors that are capablg 
of hauling trailers carrying 5 tons and wpwards, 
speedy lorries propelled by both steam and internal 
combustion engines, char-a-bancs, omnibuses, covered 
vans, quick-moving light delivery vans suitable for 
retail tradesmen, ambulances, cabs, and fire engines, 
while the gallery contains accessories of all deserip- 
tions. It is only a few years ago that one exhibition 
of motor vehicles sufficed to cover all branches of this 
great industry. For a very brief period attention 
was about equally divided between the incustrial 
vehicle and the pleasure car. Then the pleasure cay 
side of the industry commenced to develop at such a 
rate that our large manufacturers had to devote all 
their energies to this class of vehicle. The result 
was that the industrial machine was temporarily 
“under a cloud.” A few years ago the Society ven- 
tured on an exhibition for industrial vehicles and 
motor boats, but its success was very doubtful, 
In the meantime great strides have been made in 
motor traction, especially in our great manufacturing 
centres, and we feel convinced that the next decade 
will witness a revolution in the carriage of goods 
by road almost equally as great as that which has 
occurred in connection with pleasure cars. 

Some seventy-four firms are exhibiting complete 
vehicles and coach work; sixty-three are showing 
various component parts and accessories ; while tire 
and wheel makers, &c., bring up the total number of 
exhibitors to about 200. A noteworthy feature cf 
the show is the fewness of the exhibits of motor 
omnibuses. We can recall one exhibition only a few 
years ago when the motor omnibus was to be found 
on every maker's stand. The place of the omnibus 
is, now taken by the char-a-banc, and the strides 
which have been made in the design and construction 
of this class of machine are remarkable. In general 
design, comfort, and silence of running the chars-i- 
banc of to-day compares very favourably with the 
best makes of private motor cars. 

Turning to the exhibits more closely, we are not 
altogether surprised at the falling-off in the number of 
petrol-electric combinations shown. This year there 
is one only, namely, that known as the Tilling- 
Stevens system, which has undergone only very slight 
modification since it was described in THE ENGINEER. 
This is quite a simple system of operating, and seems 
to compare very favourably with other forms. of 
power transmission as regards cost, there being no 
gear wheels or clutches to give trouble and no battery 
to keep charged. We understand that the cost per 
mile of running of this class of omnibus averages 
7.132d., and that nearly 500,000 miles have been 
covered by Tilling-Stevens omnibuses. The electrical 
transmission consists of a generator driven directly 
by the engine through a spring coupling, a series- 
wound electric motor coupled to the cardan shaft 
and a controller box. The last-named carries a 
reversing switch, and a shunt resistance for the 
generator fields is carried in a separate box, both 
boxes being arranged on the dashboard and operated 
by two small levers. The output of the generator 
at any speed is proportional to the power exerted by 
the engine, but the volts and ampéres may vary over 
a large range, according to the gradient, speed, or 
degree of acceleration required. The ampeéres re- 
quired by the series-wound motor are nearly propor- 
tional to the torque on the cardan shaft, and the 
speed of the motor is to a less degree proprotional 
to the voltages of supply. Thus when the vehicle 
is running on a level road the ampéres required will 
be small, but on gradients the ampéres will increase 
with a corresponding decrease in pressure, resulting 
in a slower speed and increased torque, a change 
which comes about automatically. On level roads 
the control is effected entirely by the gas throttle 
pedal, but on stiff roads a shunt resistance has to be 
used to give increased engine speed. 

Very frequently it is found that in new industries 
the firms which do the pioneering ultimately ~ g0 
to the wall,’ and we can recall the names of many 
whose early enterprise in the days when steam more 
than held its own for industrial work has not reaped 
a fitting reward. A noteworthy exception to this 1s 
the firm of Leyland Motors, Limited, Leyland, 
Preston, which was quite one of the first to tackle 
the steam-propelled vehicle. That its work in this 
direction has been quite a success can be seen in the 
6-ton steam wagon. The boiler is of the vertical 
tubular type with superheater, and is intended for 








heavy upkeep of such machines, partly because the 


world’s record for this class of vessel. 


a pressure of 250 1b., and the engine has two high- 
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ressure cylinders with mushroom valves. The 
an bits of this firm include a petrol lorry 


other exhi : 
designed so as to secure the War-office subsidy, 


1 petrol van, a fire engine fitted with a Rees- 
Roturbo four-stage turbine pump of 400 gallons 
capacity, 4 char-a-bance, and a tipping wagon. 
Another firm which entered the lists in the early days 
is that of John i Thornycroft and Co., Limited, 
which in 1901 secured the first prize in the War-office 
trials. At the present show Messrs, Thornycroft 
are represented by a 30 horse-power 3 ton 8 ecwt. 


water-jacketed to assist carburation under various 
conditions of atmosphere, and is designed to use 
petrol having a density not exceeding 0.76. Lubrica- 
tion is effected by means of a positively driven pump, 
which distributes oil to the main bearings and to 
troughs into which the connecting-rods dip. A sight 
feed indicator is fitted to the dashboard to enable the 
driver to note any check in the circulation. The 
water circulation is assisted by a centrifugal pump 
and a radiator of large surface is fitted. Additional 
air draught is obtained by the fitting of a large fan 





subsidy type petrol-driven vehicle, which is being 
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Fig 1—FOUR-CYLINDER ENGINE 


built for the War-office. Other exhibits include 


vans, Char-&-banes, and a brewer’s lorry. 


The Wolseley Tool and Motor Car Company, | 


Limited, has re-entered the list of makers of industrial 


8 80 and we understand has in consequence made | 


considerable extensions of its works at Adderley 
Park, Birmingham. One model shown is the 3}-ton 
lorry, the chassis of which has been specially designed 
to meet the requirements of H.M. War Department 
for the 3-ton subsidy. We give several engravings— 
Figs. 1, 2, 4 and 5—of parts of this vehicle, which will 
be found worthy of careful examination. This 
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immediately behind the radiator. The clutch is of 
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OF WOLSELEY 3-TON LORRY 


the leather-faced cone type. It is fitted with ball- 
| thrust, and is operated by a foot. pedal. The trans- 
mission is by a universally jointed shaft to a four- 
speed gear-box of sliding tooth type, and thence by 
a propeller shaft universally jointed at each end to 
the double reduction type bevel-driven live axle. 
The countershaft carries the differential gear, and 
to this shaft are fitted spur gears driving the live axle 
| shafts. The bearings are of gun-metal, and _ ball 
| thrusts are fitted whére necessary. The hub bearings 
are floating bushes running on the ends of the axle 
tubes. The driving shafts take no weight. They 
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Fig. 2—-MAGNETO DRIVING ARRANGEMENT, WOLSELEY 3-TON LORRY 


chassis has a four-cylinder engine 43in. diameter by 
5hin, stroke, with enclosed valve tappets, large 
Inspection doors, and Bosch water-tight ignition 
apparatus. The engine is fitted with a governor to 
conform with the War-office requirements, and this 
limits the speed of rotation to 1000 revolutions per 
minute, The valves are interchangeable, and all 
working parts are designed to allow of easy access 
for repair or replacement under Army service condi- 
tions. The Wolseley ‘‘ constant depression” type 
carburetter, which is designed to maintain the 
It is 


quality of the mixture at all speeds, is fitted. 


drive through solid splines, and can be withdrawn 
by removing the hub caps. When they are with- 
drawn and the cover on the rear side of the centre 
portion of the axle removed the differential gear 
bearings can be uncapped and the differential gear 
bodily removed. Further, by undoing ,the ring of 
bolts on the other side of the centre portion of the 
axle and removing the cap off the spherical joint of 
the torque thrust member, the whole of the machinery 
comprising the axle can be removed without either 
dismantling the road wheels or jacking up the frame. 


arranged like a hinge about the propeller shaft forward 
joint as not being sufficiently universal and imposing 
undue stresses in certain parts. It therefore had to 
find means of arranging a single central torque thrust 
member compatible with its ideas. It will be noticed 
that the torque thrust member has a solid spherical 
joint at its forward end, and that this member lies 
horizontally the same height from the ground as the 
axis of the wheels, so that the forward thrust of the 
vehicle is horizontal. To maintain a_ sufficient 
clearance the propeller shaft, which is of the usual 
Wolseley construction with two universal joints, 
lies completely above the torque thrust member, and 
is quite readily dismantled without in any way inter- 
fering with it. The front axle is of Vickers axle steel 
of I section, with inverted jaw ends. The swivel 
arms are carried in gun-metal bearings, and are 
provided with ball thtusts to take the load. The 
steering is irreversible through worm and_ sector. 
It is adjustable for wear and easily renewed. The 
steering connections are strongly and well made, 
and fitted with separate grease caps. Two entirely 
independent brakes are fitted. Both brakes are 
easily adjustable by hand without the use of tools. 
The petrol tank is mounted under the driver's seat, 
and has a capacity of 30 gallons. Petrol is fed to the 
carburetter by gravity, and a small pressure pump is, 
in addition, fitted to the dashboard to assist the supply 
on steep hills. One of the War-office’s specifications 
requires the radiator to stand on the top of the frame, 
and although this does not make the vehicle any 
higher as a whole, it gives the impression of greater 
height. To obviate this the frame is horizontal on 
the lower side, but is tapered off on the top side, 
thus improving the appearance of the vehicle. The 
Wolseley firm also shows vehicles for ambulance and 
light delivery work. , 

In connection with War-office requirements the 
Delahaye travelling workshop shown by H. M. 
Hobson, Limited, London, is of interest. This 
machine is similar to those in use by the Royal 
Flying Corps. The 20-30 horse-power petrol motor 
which drives the car is employed for driving a dynamo 











Fig. 3-HALF FRONT AXLE OF MASS TRACTORS’ LORRY 


when the vehicle is stationary. The dynamo in its 
turn drives separate electric motors on each machine, 
such as a lathe, drilling machine, grinder, shaping 
machine, bent and circular saws for woodwork. 
Besides this, the inside of the car is furnished with 
fitter’s and carpenter's bench and full complement 
of tools for all work in connection with the repair and 
maintenance of military aeroplanes in service. These 
machines are constructed to climb steep gradients and 
to traverse the worst of roads. 

A vehicle which sets at defiance the accepted 
theories in connection with the disposal of the weight 
carried over the adhesive wheels is shown on Stand 61 
by Mass Tractors. In this machine, constructed in 
accordance with the Bezancon patents, the front wheels 
are separately driven by chains and bevel gearing, as 
shown in the drawings, Figs. 3 and 6. It will be 
observed that two bevel pinions are carried on the 
steering pins and the upper ene meshes with a 
similar pinion on a horizontal shaft, which is driven 
by a chain from a differential shaft placed in a casing 
at the back of the gear-box. The lower pinions on 
the steering pivots engage with a bevel ring secured to 
the steering wheels. It is claimed that by means of 
this system a 12-16 horse-power engine with a bore 
and stroke of 85 mm. by 140 mm. mounted on a 
3-ton chassis will pull an effective load of 2} tons up 
a gradient of 1 in 4 at a speed of 4 miles per hour. 
The cooling of the engine is effected by means of a 
special form of radiator consisting of a series of con- 
centric copper tubes provided with a fan in the interior. 

Visitors in search of original ideas will find much 
to attract their attention in the newly designed 
Pedrail motor wagon—Fig. 7—shown by Pedrail 
Transport, Limited, Wyfold-road, Fulham, 8.W. 
Many new features have been introduced into this 
machine since its last public appearance, and the 
inventor claims that by the introduction of an anti- 
friction spring roller chain he has entirely obviated 
the flange and axle friction which existed in previous 
models. His claim that the solution of this problem 
has been ‘ accomplished in a manner at once wholly 
satisfactory and free from all complicated mechan- 
ism ”’ is, however, to say the least, somewhat difficult 
to concede, and, although there may be possible 








The Wolseley Company objects to the design of an axle 


conditions where it would be advantageous to replace 
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COMMERCIAL MOTOR VEHICLE EXHIBITION AT OLYMPIA 


(For description see page 96) 
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Fig. 4-—THE WOLSELEY TOOL AND MOTOR CAR COMPANY'S 3-TON CHASSIS 
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Fig. 5-FRONT PORTION OF CHASSIS AND LIVE AXLE DRIVE OF WOLSELEY 3-TON SUBSIDY LORRY 
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lying road wheel by a large number of articu- 
lated fect with their numerous joints, pins, levers, 
and springs, We venture to think that such conditions 
could be satisfactorily met by other and more simple 
means. Yo demonstrate Our meaning we reproduce 


one rev' 





ee eee | 









alee 


\ 


aN SS 
ie 





Tee EnGineca 


however, remaining parallel on the incline, while the 
distance separating these points is equal to the dis- 
tance between the centres of the slippers. The arti- 
culated ankle movement is contained in the lower | 
part of the foot carrier, and consists of a ball-and- 


| driver’s seat. 


Fig. G—PROPELLING MECHANISM OF MASS TRACTOR’S LORRY 


in Fig. 8 a diagram showing four separate and de- 
tached foot carriers in representative positions, the 
lower one D taking its part of the load, while the next 
on the right C is approaching the ground horizontally 
while travelling down the suspension rails O and P. 
One foot carrier is shown while in the act of rounding 
the extreme forward end of the machine, while 
another travels along the top. A framework E is 





| it has been deflected. 


enveloped by the main steel rail F, upon which | 


travels an anti-friction roller chain G, consisting of 
three lines of rollers connected by springs, those 
running in the centre being vertical, while the rollers 
in the two side lines are placed alternately horizontally 
and vertically. The object of the horizontal rollers 
js to prevent side motion and flange friction, while 
the vertical rollers give to the main slipper H a bearing 
upon from 6 to 8 lines of contact according to position. 
The foot carrier is mounted on the main slipper H, 
and has two projecting arms fore and aft, to which are 
attached two suspension slippers M and N, the arms 
being on Opposite sides of the carrier, and the slippers 
engaging each one of two parallel suspension chains, 
The slippers are situated diagonally across a plane 
through the foot carrier perpendicular to its axis, 
while the two chains travel over the suspension rails 
0 and P, which are connected to the frame E by the 
suspension rail struts Q. The suspension rails run 
parallel, and in the same plane at the top, while at 
the bottom, where guiding the slippers of the foot 


socket motion and a spiral spring to“ bring the foot 
back to its normal position by a torsional effect after 
Further, in each foot carrier 
are two vertical compressed springs, the maximum 


| whole of the driving force to a chain S. 
| Pedrail wagons are required in combination the 


| frame. 


| of a pair of specially designed sprocket wheels T, 


one of which is shown engaging two pins of the carrier 
B. To the shaft, upon which the sprocket wheels 
are mounted, is attached a brake of the usual internal 
expansion type, operated by a hand wheel from the 
At the other extremity of the machine 
is a similar pair of sprocket wheels, driven by the 
motor, which impart, through the foot carriers, the 
When 


necessary steering capacity is brought about by 
means of a hinged joint. This consists of a cast steel 
framework carrying a worm attached to the front 
vehicle, and operated by the driver. This worm 
engages a worm wheel sector on the rear vehicle, thus 
enabling steering to be effected by using this vehicle 
after the fashion of a rudder. A motion controlled 
by a pivot and guide in the hinged joint allows either 
vehicle to tip sideways independently of the other. 

The Austin Motor Company, Limited, shows various 
types of vehicles. Special attention should, however, 
be directed to the 2-3 ton petrol lorry in the design 
of which several special features are included, such as 
the twin-bevel drive, duplex semi-elliptic springs to 
each rear wheel, underslung tubular axle, and girder 
By these means ample ground clearance is 
combined with a low loading platform. The gear-box 
consists of two parts, the front portion containing 
the change-speed gear and the rear portion the 
differential and distributing bevels for the trans- 
mission of power to the diagonal propeller shafts. 
The diagonal propeller shafts have universal joints 
of special design at the front end. These have 
spherical surfaces to exclude dirt and retain the 
lubricant, and are completely enclosed. Fig. 9 
represents a view of the rear portion of the Austin 
chassis showing the arrangement of the drive to the 
wheels, a portion of the girder frame, and the duplex 
semi-elliptic springs. 

The Daimler Company, Limited, Coventry, is repre- 
sented by vehicles capable of carrying from 10 ewt. 
to 4tons. A 3-ton lorry chassis, which is said to have 
run about 26,000 miles, is shown dismantled, and the 
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Fig. 8—-PEDRAIL DRIVING MECHANISM 


extension of which is fixed. These springs are de- 
signed to take the load vertically, and the force 
exerted by them can be varied to suit conditions, as 
can also the lift they allow to the foot when coming 


visitors are enabled to inspect the working parts of 
the engine gear-box and worm-driven back axle, none 
of which seems the worse for wear. A noteworthy 
feature of the Daimler models is the framework of 

















Carriers taking the load, they are similarly situated ; 
but on each side it will be noticed that the point 
Where the one-rail channel commences 
slightly in advance of that of the other, the channels, 


its rise is | 


Fig. 7-PEDRAIL TRACTOR AND TRAILER 


in contact with surface inequalities. In its forward 
motion the main slipper H travels on the anti-friction 
chain G, while at the end, where the foot carrier B is 
shown running, the latter is bodily lifted by means 


the chassis; this is of the flitch plate pattern, each 
member consisting of special nickel steel plates 
riveted to an ash beam and braced by cross members 
of similar construction. It is claimed that this 
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method of construction gives a more flexible chassis 
than that with the usual channel steel section. The 
engine is of the sleeve valve type, with four cylinders, 
bore 110:mm., stroke 150 mm. The cylinders are 
cast‘in pairs. The engine develops over 40 brake 
horse-power at 1000 revolutions per minute, and 
considerably greater output is obtained at higher 
speeds. The lubrication is by a multiple-plunger 
pump which delivers oil to adjustable troughs placed 
under each connecting-rod. An efficient and simple 
carburetter is used, the design of which is such that it 
will work satisfactorily under all conditions of climate. 
Ignition is by Bosch dual high-tension magneto, with 
battery, coil, and switch. The radiator is of very 
simple construction, in three parts, arranged so that 
it may readily be detached for replacement or clean- 
ing. The water is circulated by a centrifugal pump 
and cooling is assisted by a large belt-driven fan, 
The clutch is of the conical type, the inner member 
being faced with leather. A three-speed chain type 
gear-box is used, giving forward speeds of 5 and 9-4 
miles per hour on the lower ratios, and 16-1 miles 
per hour on the direct drive. The reverse is obtained 
by means of spur gears, and is at the rate of 5 miles 
per hour at the normal engine speed of 1000 revolu- 
tions per minute. The back axle casing is formed of 
two massive drawn steel tubes securely bolted to a 
cast steel centre. The road wheels are carried on the 
ends of the tubes and are driven by a floating shaft. 
The worm, worm wheel, and differential are of large 
proportions, and are supported as a complete unit 
from a top cover, which, when removed, leaves the 
cast steel casing and hollow axle to support the 
vehicle ; thus to remove the worm gear it is not 
necessary to take down the back axle. 

Among the exhibitors of steam wagons of standard 
patterns must be mentioned William Allchin, Limited, 
Northampton; W. Tasker and Sons, Limited, 
Andover; the Yorkshire Commercial Motor Com- 
pany, Leeds; Richard Garrett and Sons, Limited, 
Leiston ; the S.M. Car Syndicate, Limited, Willesden 
Junction ; Aveling and Porter, Limited, Rochester ; 
Clayton and Shuttleworth, Limited, Lincoln, and 
Wallis and Stevens, Limited, Basingstoke. The 











Fig. 9—REAR PORTION OF AUSTIN CHASSIS 


25-30 brake horse-power steam motor wagon shown 
by Garrett’s has a superheater of the firm’s own 
design, and the engine has special balanced piston 
valves. Considerable attention has been given in this 
wagon to the provision of powerful quick-acting 
brakes, a necessary feature with the high speeds 
permissible with rubber tires. There is a double 
brake on the differential operated by the driver’s 
foot, and hand-operated internal expanding com- 
pensated brakes on the road wheels. Another 
feature worthy of special mention is the provision of 
large manhole doors to the water tank to enable 
this to be cleaned out readily and frequently. 

Haliey’s Industrial Motors, Limited, Yoker, Glas- 
gow, have on view an 8-ton petrol wagon specially 
designed for colonial work or for use in rough country. 
The rear road wheels are 5ft. diameter by 12in. wide, 
and the front axle gives the whole chassis a three- 
point suspension. The engine has six cylinders 
5in. by 5}in. developing 75 horse-power, and the gear- 
box provides four speeds, a reverse and the differential 
gears. Power is transmitted to the road wheels by 
means of chains. The petrol tank has a capacity of 
25 gallons, and the weight of the chassis is 6 tons. 
The differential gear can be put out of action when 
desired, thus getting over the difficulty of one wheel 
slipping when in soft ground. 

Another interesting machine is the 5-ton petrol 
wagon shown by the Maudslay Motor Company, 
Limited, Coventry. This is propelled by a four- 
cylinder engine 127 mm. bore and stroke capable of 
developing 40 horse-power at 1000 revolutions. 
The engine is of the usual Maudslay pattern, with the 
valves all overhead and opening direct into the head 
of the cylinders. The valves are interchangeable, 
and can be removed by swinging back the cam shaft 
case. This arrangement of the valves permits of 
the provision of large inspection doors on both sides 
of the crank chamber for access to the big ends and 
removal of the pistons. The clutch is of the leather- 
faced cone type, and the gear-box provides four 
road speeds. The gears are of ample dimensions, and 
the shafts are of chrome vanadium steel with selector 





mechanism contained within the box. The back 
axle is of the live type, and the portion which carries 
the load is forged out of one solid bar of nickel chrome 
steel of large dimensions, and is devoid of welds. 
On it are mounted the road wheels, with ball and 
roller bearings. Into it is bolted the worm gear-box, 
the latter containing the steel worm, phosphor-bronze 
worm wheel and differential. The drive is transmitted 
from the differential to the road wheels by means of 
driving shafts with splined ends. ‘These shafts pass 
through the centre of the axle proper, and, as they 
have no bearing on them and are supported at either 
end by the wheels with which they engage, they take 
the drive and the drive only. ; 

The firm of John I. Thornycroft and Co., Limited, 
makes a special feature of 30 horse-power petrol- 
driven vehicles for different purposes. Four of these 
are on view. One forms part of an order for fifteen 
for the War-office, and is of the subsidised pattern, 
the purchaser being able to obtain a subsidy of £110, 
payable in six half-yearly instalments. It is fitted 
with a four-cylinder 30 horse-power engine having the 
cylinders cast in pairs, 4}in. (114 mm.) bore by 6in. 
(152 min.) stroke. A ‘‘ Solex ” carburetter is fitted, 
and ignition is by Bosch high-tension magneto. 
The control, in accordance with War-oflice require- 
ments, is by one lever on the steering column con- 
trolling the magneto and a separate lever controlling 
the throttle, An accelerator pedal is also fitted. 
A 30-gallon petrol tank is fitted under the driver’s 
seat. The clutch is of the cone type, and the trans- 
mission is through a ball bearing four-speed gear-box 
to a bevel drive on the back axle through double 
reduction gear. The change speed is of the * gate ” 
type. ‘Two brakes are provided, a hand brake of the 
expanding internal type operating on the road wheels, 
and compensated and foot brake of the external 
contracting type operating on the drum of the pro- 
peller shaft. The front axle is of H section. The 
frame is of best steel of channel section. The wheels 
are cast steel fitted with solid rubber tires. The 
minimum clearance under the chassis is about 1lin., 
and the tare weight of the chassis approximately 
2} tons. The chassis is designed to carry a gross load 
of 44 tons. The body is of the type required by the 
War-oftice for military purposes, which is an open 
lorry with tarpaulin rails, fitted with a hood over the 
driver’s seat, a side door on the near side, and a fixed 
panel to the driver’s seat. There are certain special 
fittings, such as towing hooks, both in front and at the 
back, and provision for the carriage of soldiers’ kits 
and spare petrol tins. 

Commercial Cars, Limited, Luton, is a firm which 
has had much practical experience of industrial 
vehicle work, and, in view of the tendency of the chief 
makers of commercial vehicles to adopt the live axle, 
it is significant that this firm remains staunch to 
the chain drive, which, by the way, the War-oftice 
declines to accept for the Government subsidy. 
On this firm’s stand are petrol vehicles of from 20 to 
40 horse-power and a six-cylinder 120 horse-power 
petrol-driven fire engine capable of pumping 1000 
gallons of water per minute. The centrifugal pump 
is situated at the rear of the chassis, and is of the three- 
stage type, giving a pressure of 2501b. per square inch 
at a speed of 1100 revolutions per minute. The 
pump is driven direct through the gear-box. 

Dennis Brothers (1913), Limited, Guildford, show 
several sizes of petrol-driven fire engines, the pumps 
being of the Gwynne pattern. Among the com- 
mercial vehicles is shown a War-office subvention 
type chassis, which has several special features. 
In this chassis the engine is of the firm’s standard 
pattern, having four cylinders and capable of develop- 
ing 30 horse-power. The gear-box is of the sliding 
spur wheel type with a direct drive on the top speed. 
The transmission from the gear-box is to a universal 
joint on the front end of the propeller shaft, which is 
enclosed in a thrust tube of special design with a rubber 
seating block to cushion the drive. The final drive 
is, of course, by means of worm gearing, and the axle 
is designed so that both the worm and wheel can be 
removed without taking the weight of the vehicle off 
the axle. . 

The War-office subvention, to which allusion has 
been made on several occasions in this article, has 
opened up quite a large, if not entirely new, field for 
worm gearing in order to obtain the final reduction 
necessary with the live axle. David Brown and Sons, 
Limited, Huddersfield, have for a long time specialised 
in the manufacture of worm gearing on a large scale. 
The exhibits in the gallery are therefore of special 
interest. Worm-driven rear axles suitable for indus- 
trial vehicles of all kinds up to those for loads of 7 tons 
are shown. For this class of work the standard gear 
ratios range up to 13-66 to 1. E.G. Wrigley and Co., 
Limited, Birmingham, is another firm which claims 
to make all the mechanism for a motor car except the 
engine, and its manufactures would seem to suggest 
that in the near future a similar state of things will 
prevail in the motor car industry to that which 
obtains in cycles, namely, the assembling of the 
vehicle from the components. This firm shows com- 
plete transmission sets suitable for commercial 
vehicles, including gear-boxes, worm-driven live axles, 
steering gears, &c., all ready for putting on to the 
chassis. 











IMPERIAL MOTOR TRANSPORT CONFEREN( 
No. I. 


THis Conference, which is being held during thig Week 
in connection with the Commercial Vehicle Exhibit, 
at Olympia, was opened by Lord Crewe on Monday, The 
meetings were each devoted to a different branch of mote 
transport within the Empire, and the subject selecteg for 
Monday was the question of finding substitutes for pet) 
in view of the very high price of the latter and the generally 
accepted fact that the ordinary sources of supply are 
undergoing a more or less rapid process of depletion, The 
groundwork of a discussion was provided by two pers 
one dealing with the problem from the point of yiey of 
utilising alcohol, and the other from the point of view ¢; 
using hydrocarbon motor fuels. ® 

The first paper was by Sir Boverton Redwood aj 
Professor Vivian Lewes. This emphasised the point thy 
any petrol substitutes made from petroleum, coal, 
shale are only obtainable in a limited quantity, for j, 
each case the store of raw material is underguing dep). 
tion. On the other hand, alcohol is a motor s)irit which 
can be continuously manufactured in any required quay. 
tity, although two things are necessary before the spirit 
can be used as a motor fuel. First, attention must be 
paid to the designing of a suitable engine and cirburette 
and, secondly, the Government must be induced to give 
the necessary facilities for the manufacture and use o 
methylated spirit for the purpose. By fermetation i, 
bulk, continuous distillation, and judicious methylation, 
all the motor spirit needed can be obtained and gold 4 
about one shilling per gallon, and the extended researghe, 
of the United States Government have shown that engines 
can be satisfactorily run on alcohol, for, in spite of the 
calorific inferiority of alcohol, practically the same power 
is generated as with petrol, owing to the cooler eygle 
smaller quantity of air required, and greater compreggioy 
that can be used without fear of pre-ignition. The author 
pointed out that there are thousands of acres of land fitted 
for the growth of potatoes and beet lying idle in Ireland and 
in England, and expressed the conviction that when it js 
once demonstrated to the satisfaction of the Government 
that the motor is ready for the new fuel the required 
facilities could no longer be withheld. 

On the other hand, the second paper, by Mr. W. J, A, 
Butterfield, advocated the development of coke ove, 
furnaces as a means of providing an additional supply of 
motor fuel to that now available. The author stated that, 
notwithstanding the depletion of our coal supplies, we may 
depend on coal for a good many years to give a supply of 
motor fuel to supplement the supply of petroleum, if only 
coal were used in a manner which did not waste the 
motor spirit components of it. By modifying our method: 
of using coal, t.e., by burning for domestic purposes, for 
instance, a partially coked fuel, practically all the motor 
spirit required could be obtained. By that was meant that 
it is more economical first to coke the coal and so recover 
the by-products. This was supported by a resolution 
moved by another member of the Conference in the follow- 
ing terms :—‘‘ This Conference is of opinion that an 
adequate supply of liquid fuel for motor transport can 
be obtained from coal tar oil, a by-product in the manu- 
facture of partially coked fuel or bituminous coal.” The 
discussion, however, proved conclusively that the general 
consensus of opinion of those present was strongly in 
favour of the development of alcohol, and from the tone 
which the discussion assumed it was not surprising to 
find at the conclusion of the meeting that the above 
resolution was practically unanimously rejected. 

The colonial delegates were particularly strong in their 
advocacy of the possibilities of alcohol, mainly for the 
reason that, being largely agricultural countries, they have 
the means ready at hand for producing the fuel imme- 
diately the other factors in the problem have been satis- 
factorily solved. The result was that the following two 
resolutions were passed unanimously :— ail 

‘* Having regard to the high price of petrol, the limited 
quantities of petroleum, coal and oil shale available, and 
the obvious fact that these sources of volatile liquid hydro- 
carbons are in course of depletion, it is desirable that 
attention should be directed to the construction of a motor 
suited for use with-alcohol, and that concurrently action 
should be taken with a view to the ultimate creation of an 
adequate supply of this fuel, obtainable at a sufficiently 
low price.” 

“‘ That this Conference is of opinion that steps should be 
taken to secure a thorough investigation into alcohol as 
a substitute for petrol as a means of locomotive power, and 
that a committee be appointed to consider ways and 
means in connection with the subject, and report to this 
Conference.” 

A satisfactory feature of the debate was the offer, first 
made by South Africa and subsequently backed up by 
other colonial delegates, to recommend their Governments 
to subscribe towards a fund which will enable research 
work to be carried out upon a satisfactory motor, and with 
this end in view it was agreed that the committee should 
consist of one delegate from each Colony, with a number of 
delegates representing Great Britain, these latter consist 
ing of representatives of manufacturers who will be willing 
also to contribute towards the necessary funds. Apart 
from the engineering question involved, the difficulty 
with regard to Excise restrictions upon the use of alcohol 
was referred to, inasmuch as the present revenue from this 
source of taxation amounts to some £21,000,000 per 
annum. It was admitted that in the face of this a general 
removal of Excise conditions could not be asked for ; but n 
view of the fact that with regard to medicinal products 
the tax upon the alcohol is subsequently refunded, it was 
suggested that it should not be beyond the bounds - 
possibility to deal with alcohol intended for industrié 
uses in a similar manner. The proposal was that attempts 
to defraud the Customs could be obviated by means ° 
the addition of a universal denaturant to the liquid, an 
inasmuch as the London Chamber of Commerce will, at 4 
meeting in Ghent next month, endeavour to pass ® reso! 
tion asking for an interview with the Chancellor of 7 
Exchequer to discuss methods of increasing the use ° 
alcohol for industrial purposes, some co-operation peri “s 
the committee to be formed by the Conference and the 
London Chamber of Commerce may be looked for. 0 
the other hand, there are those who consider that it 8 
premature to discuss the question of the production 0 
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alcohol and the restrictions at present upon it until the 
industry is in a position to inform the Government that 
an alcohol motor 18 completely ready, and that only 
Government restrictions on the fuel stand in the way of 
its rapid development. It was pointed out . that much 
y must be spent upon research work into such ques- 


mone } ‘ 
tions as the compression which can be used, possible 
eorrosion in the cylinders, &c., before the other aspect of 
the problem can be attacked, ‘ 

The 1meetings were resumed on Wednesday, when the 


subject under discussion was the design of military and 
colonial vehicles, the relations between British manufac- 
turers and buyers overseas being given special attention. 

The discussion was started off by a description of the 
requirements of mechanical transport vehicles under the 
army subsidy scheme, which, as is probably generally 
known now, have been divided into 3-ton vehicles, desig- 
nated as Class A, and 30 ewt. vehicles, designated as Class 
B. Avery high degree of standardisation is insisted upon 
by the Army for obvious reasons, but there was a feeling 
among many of those present that this is being pushed 
rather toofar. Another criticism of the War-office scheme, 
by such men as Colonel Crompton and Sir John Mac- 
Donald, was that the apparent idea of arriving at one or 
two types of vehicle which, whilst meeting the conditions 
in Great Britain or countries where the roads are good, 
would be useless in other countries where roads are to a 
large extent non-existent, is a mistaken policy. Again, 
it was hinted by Mr. Sydney Straker that the War-office is 
inclined, having arrived at a certain type of vehicle now, 
to regard it as something which cannot be improved upon, 
notwithstanding that since the subsidy scheme was first 
devised there have been many improvements in, for in- 
stance, transmission. Perhaps also Colonel Crompton’s 
advocacy of large diameter wheels of the suspension type 
may be taken as a criticism of the Army policy of having 
adopted commercial vehicles as they are, with certain 
alterations in details to meet their own particular require- 
ments in time of war. As consulting engineer to the Road 
Board, Colonel Crompton probably recognises as much as, 
if not more than, most people the desirability of cheaper 
road construction than seems to be possible with present- 
day types of heavy commercial motor vehicles. The 
smaller diameter wheels and comparatively narrow tires 
are having a destructive effect upon roads, which is 
evidently causing some concern to the Road Board, hence 
Colonel Crompton’s opinions lean to the converse, namely, 
a larger and more expensive type of wheel for the vehicles, 
with the consequent possibility of utilising a cheaper form 
of road construction. The Road Board is wholly dis- 
satisfied with modern transport as it obtains in England, 
said Colonel Crompton, and the roads of this country are 
rendered most costly to maintain, due to those features of 
mechanical vehicles,which have been repeated in the War- 
office requirements. There was no lack of criticism 
of the War-oftice policy, and the opinion was freely 
expressed that to all intents and purposes a totally differ- 
ent type of vehicle would have to be designed for colonial 
use, and subsidised by the various Governments for use in 
war time, than is provided for under the subsidy scheme of 
the War-office here. 

Among the points in design which the colonials them- 
selves regard as deficiencies in the vehicles now com- 
monly being turned out in this country, may be mentioned 
one called attention to by a Ceylon representative at the 
Conference, namely, that they are all of whav he called the 
push type, @.e., they are propelled from the rear axle, 
whilst the weight of the engine is in the front. The result 
is that in the Colonies it frequently happens that the 
vehicles getting into soft places are quite unable to extri- 
cate themselves, and the suggestion was made that 
some means should be provided on the vehicles by which 
they could haul themselves out of their difficulties by means 
of a winding drum or similar device. This has already 
been adopted in British Columbia, where it is a common 
thing for motor vehicles to haul themselves up practically 
mountainous districts among the forests. 

This question of catering for the actual needs of the 
various Colonies subsequently occupied the attention of 
the meeting for quite a considerable time, and in spite of 
the fact that Consular reports for very many years past 
have attempted to hammer this elementary business 
principle into the minds of British manufacturers, it is 
a remarkable fact that the motor industry has not bene- 
fited in any way by it, for evidence was put forward show- 
ing that the same old-fashioned methods are being adopted 
as have been characteristic of many other branches of 
British industry abroad in years gone by. Perhaps a strik- 
ing example is that afforded by the case of an ex-Premier of 
British Columbia, who came to London specially with the 
idea of purchasing British motor cars. Having arrived here, 
he discovered, to his dismay, that it was impossible to obtain 
any spare parts for these vehicles in his own country, and 
the result of his visit was that he went back having pur- 
chased in London two American cars! How far this is 
reflected in the imports of British cars to America is seen 
by figures given by the Secretary of the Canadian Chamber 
of Commerce in London. He frankly told British manu- 
facturers that their present methods of placing the vehicles 
on the Canadian market are entirely wrong, and that they 
would do better to drop the business altogether than to 
continue dealing with the country through agents. What 
are wanted, he said, are branch houses, which should 
eventually develop into branch factories. For the year 
to March 31st, 1913, the total imports into Canada of 
automobiles and automobile parts amounted to about 
£2,000,000, of which £150,000 represents parts, and the 
balance was in respect of 8377 motor cars. No less than 
7993, however, came from the United States, and only 
352 from Great Britain, notwithstanding a preferential 
tariff reasonable transport rates between this country and 
Canada, and the whole of the public sentiment on the side 
of the British vehicle. He advised British firms first to 
take the trouble to study local conditions in order to get 
the right type of vehicle, and then to open their own 
establishments on the spot. 

Similarly in India the industrial vehicle industry has 
been left apparently completely alone. In March this 
year there were only 35 commercial vehicles in India and 
Burma, and the huge railway administration of India owns 
only 14, Merchandise in India is still carried about in 
bullock carts, of which no less than 5} millions exist. 
Northern India and also Ceylon are, according to their 
representatives, crying out for mechanical transport, and 





! 
even at the Exhibition now being held at Olympia ex- 
hibitors are saying that they cannot alter their standard | 


models to suit colonial conditions. 

The above constitutes the main points brought out 
during the discussion at Wednesday’s meeting, and at the 
close the following two resolutions were carried :— 

“This Conference considers that mutual benefit would 
result from consultations between Government and 
military authorities, users, and manufacturers throughout 
the Empire, in matters in connection with mechanical 
transport subsidy.” 

“That a permanent Committee on Imperial motor 
transport, with subsidies from the Governments and 


Chambers of Commerce of the Empire, should organise | 
visits of automobile designers to the overseas dominions | 


to obtain the data requisite for improvements in utility 
self-propelled vehicles.” 

The final meeting of the Conference was held this 
(Friday) morning. On Tuesday and Thursday visits were 
paid to omnibus and cab garages in London, and a tour 
round London was also undertaken. 








A MACHINE FOR TESTING PAVEMENT. 


A MACHINE for testing the wear of paving materials 
under conditions which approximate to those of service in 
the street has been developed by the Department of Public 
Works at Detroit, U.S.A., largely in consequence of 
unsatisfactory experience with brick paving. This kind 
of paving is used very extensively in the United States, 
and very elaborate specifications have been prepared 
for the testing of the bricks and the laying of the pavement. 
A hard surface and a tough texture are essential for good 
wearing service, and a soft brick will soon be the-centre 
of a disintegrating spot in the pavement. The standard 
test is to put a selected charge of sample bricks into a 








some general conclusions being drawn from its behaviour. 
The adjacent strips also should be separated by a dead 
strip—not under test, as there is likely to be excessive 
wear at the ends of adjacent strips. And if one material 
wears badly it causes extra wear on the end of the adjacent 
material due to the jar of the wheels in crossing from one 
| to the other. The materials tested have included brick, 
granite setts, creosoted wood blocks, and concrete. An 
8in. concrete base is laid under the entire wheel path, and 
this is covered with a 2in. cushion bed of sand for the pave- 
ment, except that the 6in. concrete pavement was laid 
directly upgn the 8in. concrete base. The joints of the 
brick and granite pavements were filled with cement 
grout, 1 to 2. 

Various makes of brick have been tested, and one of the 
significant results is in indicating lack of uniformity 
in the character of the bricks furnished for any one contract. 
Bricks of excessive softness and hardness soon cause 
uneven wear, and it is intimated that for showing this 
condition the wheel test is superior to the rattler test. 
It is evident that a pavement laid with bricks of uniform 
hardness—even if that hardness is below the desired 
standard—would give better service than if laid with 
bricks approaching on the average more nearly to the 
standard, but having a wider variation in the quality of 
individual bricks. 

During the tests special observations have been made 
as to the behaviour of the sand cushion underneath the 
pavement, and these indicated a decided movement of 
the sand. The paved circular path was somewhat wider 
than the wheel path, and while the paving in the path 
travelled by the wheels was depressed by the loading the 
paving outside of this path was slightly raised, due to the 
flow of sand from under the loaded portion of the pave- 
ment. In several cases this disturbance of the sand bed 
was an important factor in the failure of the bricks. 
Further, it was shown that a moist sand in freezing would 
heave and distort the pavement. There is some contro- 
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MACHINE FOR TESTING ROAD MATERIAL 


“‘ rattler ” or tumbling barrel and to observe the character 
and amount of wear after a given number of revolutions. 
One of the essential features in a good brick pavement is 
uniformity of hardness and wear, while the trouble experi- 


enced at Detroit was largely the irregularity of wear, | 


causing a rough and unsightly surface. It was with the 


versy as to the necessity or desirability of this sand cushion, 
and in some cases a bed of grout is used in its place, or the 
sand mixed with cement and sprinkled with water when 
in place. The practice of laying wood blocks directly 
| upon a smooth concrete base, as in Europe, is very little 
| used in the United States. 


idea of trying some other test than the rattler that the 


new machine was designed. 
This machine is shown in the accompanying illustration. 


It has a stationary vertical shaft A, around which a cast | 
The frame | 


iron frame B is revolved in a horizontal plane. 
is supported on a bearing, and is driven from an overhead 
countershaft through bevel gearing to the vertical shaft C, 
which has on its lower end a pinion driving the large 
spur wheel D, bolted to the cast iron frame. In each end 
of this frame is fitted an arm E composed of a pair of steel 
channels and carrying an axle F for the test wheel G. 
These wheels are of cast iron, 3in. wide on the face, and 
weigh 1350 lb. each. On the inner side of the wheel are 
five radial shafts or arms, each having hinged to its end a 
casting H, which represents a horse-shoe—with caulks— 
and is so arranged as to have the action of a horse’s hoof 
coming in contact with the pavement. Mechanism 
contained within the casing J at the back of the wheel 
operates cams, by which each hoof “plate” strikes the 
pavement under a pressure of 150 lb. The combination 
is assumed to prepresent the wheel and horse-shoe effects 
of heavily loaded horse-drawn wagons passing over the 
pavement. 

If the arms of the revolving frame were of fixed length 
the machine would simply wear a narrow circular path or 
groove, and its effects would be of little significance. To 
overcome this objection the arms E are made to slide in 
the central frame, so that the wheels gradually cover a 
path about 2ft. 6in. wide. One arm is drawn in while the 
other is extended, so that the two wheels travel in different 
paths. The dark portion of the arm E at the left of the 
illustration indicates the extent of the sliding motion. 
The racking movement of these arms is effected by means 
of two sets of worm gears Kand L. These are driven from 
a spur gear M on the central shaft. The spur pinion has 
on its vertical shaft the worm K driving a worm wheel on 
the horizontal shaft which carries the worm L, which in 
turn drives the worm wheel on the racking shaft. The 
minimum and maximum radii are 8ft. 7in. and 10ft. 10in. 
The mechanism is so arranged that a shock at one wheel due 
to a soft or low spot in the pavement does not cause any 
shock or disturbance at the other wheel. 

The wheel path may be paved with one or more materials 
laid as in street construction, but in the latter case the 
strip of each material should be long enough to allow of 





H.M. MInIsTER at Buenos Aires, according to the Board 
of Trade Journal, reports that a Bill has been laid before 
| the Argentine Senate to authorise the Executive to lease 
| the State Railways already constructed, and to provide 
| for the completion by private enterprise of those under 
| construction. It is proposed to invite tenders for the 
| lease of the State railways for a period of sixty years, the 
| right of taking the offers as a basis for negotiations being 
reserved. The companies securing the leases will contract 
to carry out certain construction work to complete the 
railway system of the country. The Bill also proposes 
to empower the Executive to sell the Port San Antonio— 
Nahuel Huapi line, the purchaser being obliged to finish it. 
The other Patagonian lines are also to be sold, the pur- 
chaser being obliged to complete the system with light 
railways. The lines from Barranqueras to Métan and 
from Formosa to Embarcacién are to be included in the 
general scheme. 

ONE of the most remarkable feats in railway construc- 
tion and railway development ever recorded has, says 
Engineering News, been the creation of the Canadian 
Northern Railway system. A dozen years ago the 
| Grand Trunk and Canadian Pacific controlled nearly the 
|entire railway system of Canada. There seemed no 

possibility that a new enterprise could arise to compete 
| with these great and powerful companies. From com- 
paratively small beginnings, however, the Canadian 
Northern system has grown at such a phenomenal rate 
that it now has nearly 5000 miles of railway in operation 
and 2500 miles additional under construction. At present, 
the system comprises two widely separated groups of 
lines in the eastern and western provinces, but construc- 
tion is well advanced upon the connecting line which will 
link these up into one homogeneous system. In view of 
this development the railway will require extensive 
terminal facilities at Montreal, and in order to secure a 
direct and convenient entrance to that city a three-mile 
tunnel is being driven through Mount Royal, the mountain 
which dominates Montreal Island and gives its name to 
the city. This tunnel is of special interest from its section 
and its length, and especially for the great speed with 
| which it has been driven, 
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BRITISH HOME OIL REFINERIES. 
By A, E. v. GROELING. 


Tue working of refineries on British soil with crude 
oil as a raw material, obtained from abroad has for a long 
time been considered an enterprise with little hope of 
success. However, the importance of this subject from 
a point of national economy, as well as the extraordinary 
circumstances into which we have been thrust by Trust 
maneeuvres, call for some information which I hope will 
help us to see matters in a different light. 

It makes no difference whether we possess the oil pro- 
perty which is designed to supply us with the necessary 
raw material or whether we draw the latter from foreign 
countries. Many British manufactories depend a good 
deal for their raw products on foreign countries and the 
Colonies, i.e., the paper mills for the pulp from Norway, 
Sweden, New Zealand; also the varnish and colour 
factories, explosive factories and others. Still, the 
finished products yield enough to make the works pay. 
There is no reason why crude oil refineries should look 
upon their raw material in a different way. When several 
years ago, oil was boomed and declared to be the future 
fuel, not only under boilers but in motors, though we 
little thought that we should be forced to accept any 
price offered, however exalted, the first step should have 
been the erection and working of refineries in the United 
Kingdom. Even if the acquisition of oil property was 
merely intended to supply the Navy with the required 
oil fuel, refineries were necessary, for no one could expect 
the Navy to use a fuel which either contains too much 
petrol and is therefore highly inflammable, or carries on 
the other hand sufficient paraftin wax to raise its setting 
point so much that constant steam heating is necessary 
to keep it in a liquid state even at normal summer tem- 
perature. The country has spent millions of pounds to 
obtain oil property, and so far our only satisfaction 
is to know that a number of them yield crude oil, and that 
this is sold to foreign refineries. The latter have kept their 
prices at a normal level. Probably everybody expected 
that Great Britain simultaneously with her acquisition 
of oil property would naturally begin to refine crude oil 
within her own border. When,however, it became known 
that nothing of that kind was going to happen, but that 
shareholders were quite satisfied to take a small profit 
and pay on the other side four times the amounts for the 
respective oil products, naturally prices went up and they 
will continue to do so in the future. On the other hand, 
had we started refining we could have used any crude oil, 
particularly of Rumanian, Galician or Russian origin, 
and when at last the British-owned oil wells yielded suffi- 
cient quantities there would have been a very fine demand 
for their production in spite of foreign supplies. We 
could by now produce at least one-fifth of the kingdom’s 
demand for finished market products. There is not even 
the excuse that foreign crude oil producers would at once 
raise the oil prices under the pressure exerted by the 
refineries, because producer and refiner are always at 
loggerheads. The latter are ever on the lookout to give 
the crude oil market a downward tendency, only pur- 
chasing small quantities just sufficient to cover the re- 
finery demand. The former is therefore only too glad 
to settle contracts for a regular supply over a lengthy 
period at an average price which takes into consideration 
the eventual falling and rising of the respective market 
prices. Therefore crude oil prices were not an obstacle 
during this time, since not even at the present can they 
jeopardise the profits of a well-designed and economically 
worked refinery. We can still alter things very easily, 
and we would improve our position considerably. Those 
branches of engineering which are particularly interested 
in oil engines, petrol motors, &c. &c., could base their 
enterprise and studies on something certain and solid, 
which at the present is almost impossible since fuel 
prices are decidedly against any further development in 
these branches. In spite of the efficiency of oil the 
adherence to coal is by far more economical. Others 
cuffer still more. There are the dry cleaners, motor 
owners, and all those: who in one way or another are 
bound to use oil products, and it is really astounding to 
find that so far they have not combined to produce their 
own requirements in their own refineries. 

If we consider the imports of oil products and the 
amounts paid for them, and if we also compare the latter 
with the actual working and running costs of a well and 
economically managed refinery, we find that a good per- 
centage of the money which leaves the country at present 
could be kept here. Besides, British shipping, engineering 
and labour would profit, and the prices of the various 
products could be easily held at a reasonable standard 
without injuring the interests of a refinery combination 
working in this country in the interest of the nation. 

In accordance with published figures, our imports of 
‘oil products were in March about as follows :—11} million 
gallons of illuminating oil, average price 83d. per gallon ; 
7 million gallons of lubricating oils, average at £12 per ton ; 
7 million gallons of gas oils, average at £5 per ton 
12 million gallons of petrol and benzene at Is. 9d. per 
gallon; 3 million gallons of fuel oils at £3 per ton; for 
these, the amount paid may be roughly given as £1,986,000. 

Compare this figure with the running costs of a compara- 
tively small refinery, which treats 160 tons of oil per day, 
which is erected and worked in this country and which 
imports its crude oil from Roumania. The price of the 
oil is c.i.f. British port £3 17s. per ton. Without taking 
particularly favourable conditions the cost of producing 
one ton of any product—petrol, kerosene, lubricating oil, 
fuel or Diesel oil—would come to about 10s., including 
in this price and divided over the total output: 10 per 
cent. depreciation on machinery and buildings, 5 per cent. 
interest on the invested capital, taxes and rates, fire, life and 
accidents insurances, working costs (works and commercial 
managements, sale expenses, labour, chemicals and fuel 
consumption). Taking all the above items as the annually 
occurring expenses, the profits would amount to about 
£87,000, or 35 per cent. of the total capital invested. 
(This sum remains after 10 per cent. depreciation and 
5 per cent. interest, as well as the rest of the expenditure 
has been subtracted, including the cost of crude oil c.i.f. 
British port.) The results are obtained by taking the 
current market prices, except for petrol, which is put down 
at a much lower price than shown above. In reality 





the profits would be much higher, especially if the refinery 
had a larger output than the one given above. 

In order to meet future surprises such as a sudden over- 
production of petrol—or, in other words, ‘‘an excess of sup- 
ply over demand,” which was one of the main features of the 
lamp oil market, and badly threatened the Scottish shale oil 
producers—or what is still more likely, the introduction of 
a cheap substitute for petrol, it is one of the principles that a 
refinery should be so constructed as to yield every possible 
advantage. The refinery must be very cheap to run and 
economy of working must be maintained throughout the 
whole plant. This is necessary because all emergencies 
must be provided for, and a refinery which based its 
working and running costs on the present prices would 
make a fatal mistake. Those combines which contemplate 
this enterprise should not rest content with laboratory 
tests and trials, but should endeavour to put such 
machinery into practice. Most of these things are un- 
workable, and require so much attendance and fuel that 
any possible profit is lost on these two items. In addition, 
too, it happens very often that such methods do not 
properly separate the different ‘‘ cracks,” and the dis- 
tillates obtained require re-distilling. The number of 
companies which have failed with installations of the kind 
is quite considerable, and the reasons are usually because 
they listened, imagined they had something particularly 
clever and finally ordered plant from people who quoted 
the lowest price. A refinery has never failed due to the 
installations having been expensive, whilst the working 
and running were cheap and economical, but many have 
failed because the machinery was cheap and the working 
and running bad and expensive. 

Crude oil distillation must be on the continuous principle 
and must be flexible ; this means crude oil of any origin, 
whether light or heavy, must be successfully treated by 
it. The plant must provide for efficient pre-heating and 
dephlegmating which can be easily stopped if required. 
The lubricating oil distillations should also be of the 
continuous type and be worked under the utmost obtain- 
able vacuum which means further saving of fuel. The 
losses should be as small as possible and the permanent 
and waste gases should be employed. Petrol rectifications 
and petrol washing plants should be continuous. The 
former save unnecessary re-distilling and reduce steam 
consumption, whereas the latter reduce the consumption 
of chemicals, &c. &e. There are many details and-items 
which seem small but which in the long run influence 
greatly the economy of working, and the latter must be 


considered if we want to meet successfully with our re- | 
fineries all the different manceuvres to which the oil | 


market is so often subjected. 

The possession of home refineries has become an urgent 
necessity to us, and if we are not alive to the facts which 
present themselves in the high prices of certain oil pro- 
ducts due to an artificially caused shortage we shall exper- 
ence a disagreeable surprise in the near future. 








THE WORKING FLUID OF INTERNAL COM- 
BUSTION ENGINES.* 


By DUGALD CLERK, D.Sc., F.R.S., M. Inst. C.E., 
M.I. Mech. E., F.C.S. 


(Concluded from page 78.) 


A balance sheet prepared by measuring the temperature drop 
from D to A for exhaust heat and the positive loop for indicated 
= then deducting the sum from the total heat known to 

present, is as follows :— 

Per cent. 
Heat flow during explosion and expansion (by 
difference) See ee ee ee ee 
Heat contained in gases at end of expansion 47 
PEER io. su mas “Se Se. ea os © OL 


100 
This balance sheet, from a smaller engine, differs but slightly 
rom the values calculated by my method which has been dis- 
cussed. My mean balance sheet, however, differs considerably 





= 
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placed as to cool the exhaust gases after passing out of th, 
cylinder, all items also separately determined. 

The Committee’s balance sheet is compared wit! 
follows :— 


© eNging 


Mine, a 


Clerk 
diagram 

trials, 

16.1 

- 49.3 

- 34.6 


Committee’s 

trials. 
Heat flow during explosion and expansion 25.4 .. 
Heat contained in gases at end of expansion 39.9 .. 
Heat in indicated work .. .. F ~ % oo 


100.0 .. ..100.0 


This discrepancy is mainly due to the fact that in ordinary 
trials the heat passing into the water jacket system: include. 
not only the heat loss during explosion and expan-ion while 
the cylinder is entirely closed, but also heat from tl. exhaust 
gases, which passes into the jacket after the exhaust yaly, 
opens during the exhausting stroke. 

Fig. 16 is a transverse section through the combustio:: chamber 
and exhaust valve of the engine, and it will be evilent tha 
when the exhaust valve lifts, the hot gases impinge on the walk 
of the passage which is included in the combustion chamber 
water jacket, so that the exhaust gas is cooled by that jacks 
before it reaches the exhaust calorimeter, which js shown 
attached. Coker has shown on a smaller ‘ Nationa!” enging 
that the exhaust gases fall in passing through th: exhaust 
passages from about 650 deg. to 500 deg. Cent. Thi exhaus, 
gases remaining in the cylinder after fall of pressure to nearly 
atmosphere also give up heat to the cylinder wa! during 
the expelling stroke, and the exhaust valve and spind!. become 
heated by the rush, so that alternately the water jackei receives 
heat not due to wall loss, which should be apportion: «| to heat 
contained in the working fluid at the end of the expunsion or 
working stroke. In tests made by Professor Bursta!! for the 
Institution of Mechanical Engineers’ Gas Engine Research Com. 
mittee with a gas engine of I16in. cylinder diameter and 24in, 
stroke and a compression ratio nearly the same as thiit of the 
** National ”’ engine discussed, the indicated thermal + tticiency 
was 34.5 per cent., and a balance sheet average of tliree tests 
was as follows :-— 


Professor Burstall’s Experiments—Balance Shit, 
Per cent, 
Heat flow during explosion and expansion .. 28.4 
Heat contained in gases at end of expansion 
SUR CEEOONOD) 5) ns es ss os 
Heat in indicated work 


36.0 


34 
100.0 


Professor Burstall had separate water jacket systems for 
breech, barrel, valves, and piston, and the heat carried away 
by the jacket was divided as follows :— : 
Per cent 

46.5 

40.0 


13.5 


Breech, plus valves .. 
Barrel er 
Piston 





100.0) 


From the construction of the engine it appears that the area 
presented by the breech or cover to the explosion flame was 
the same as the piston; it was, in fact, a flat cylinder cover 
with valves opening directly into the cover ; and so, if the valves 
never opened, the heat absorbed should be the same for breech 
and piston: 46.5—13.5 = 33 per cent. therefore represents 
the heat absorbed in the passages by the rush of exhaust gases 
after opening and during discharge. Of the whole heat flow 
credited to expansion, 33 per cent. should be deducted and 
credited to heat of gases at the end of expansion. Assuming 
the same proportion to be absorbed in the exhaust pas-ages of 
the ** National” engine, we get the following corrected compara- 
tive balance sheet :— 





Clerk 
diagram 


Committee 
trials, 


Burstall 
i trials. 


trials. 

Heat flow during explosion and 
expansion ° 
Heat contained in 
expansion Pare 
Heat in indicated work 


er eas of Sere | > eon 
gases at end of 
ee 


« Bhsd os 


49.3 
34.6 


100.0 


46.4... 
. 34.5 .. 
100.0 100. 





Hopkinson determined the following balance sheet : 

Per cent. 
21.0 
42.0 
37.0 


Heat flow during explosion and expansion .. 
Heat contained in gases at end of expansion 
Heat in indicated work .. .. .. .. 


100.0 


| In other experiments with a Crossley engine of 40 horse-power 


From this discussion it is evident that heat loss to the cylinder 
walls is much less than is popularly supposed in engines of 
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coupled to Engines ‘L; ‘R', and ‘Xx’. 


Institution of Civil Engineers’ Committee Tests 





(Reproduced by the kind p 


“THe Encineer’ 


of the / of Civil Engineers) . 


Fig. 16 


from a balance sheet calculated for the 14in. by 22in. engine 


at full or nearly full load by the Thermodynamic Standards | 


Committee of the Institution of Civil Engineers, whose measure- 
ments consisted of brake horse-power ; heat carried away by 
the water jacket and radiated from the engine ; and heat dis- 
charged with the exhaust as determined by exhaust calorimeter so 





* The Junior Institution of Engineers, Gustave Canet Lecture, June, 1913. 


modern design. It is often believed by inventors thet 01 -half 
of the whole heat of the fuel passes away through the walls, 
| and many schemes for working with re-hot walls have beet, 
| and indeed are sometimes yet, proposed under the idea that @ 
| great increase in thermal efficiency is possible by saving wall 
| loss. As a matter of fact, only a comparatively small increase 
| in thermal efficiency is poonitile even if the whole of the wall 

loss could be prevented. To calculate this, it is necessuty 
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se either Fig. 9 or the table above. I have made calcu- 
jations irom my own Table of Specific Heats, which have been 
fully discussed at the Institution of Civil Engineers some years 
70, and they prove conclusively that in the “* National ” engine 
SE to, complete elimination of all heat loss during explosion 
= expansion, using the compression ratios and combustion 
temperatures actually attained in the working of the engine, 
would give an indicated thermal efficiency of 39.5 per cent. 
instead of 34.7. That is, the actual engine gives 88 per cent. 
of what an ideal engine of the same expansion, and using the 
king fluid, could give with heat losses assumed to be 


same W0! ° Sai F re 
absent. 1 have calculated the ideal efficiencies for different 
compression ratios, assuming no heat loss to walls, for maximum 


yemperatiires of 1600 deg. and 1000 deg. Cent., with working 
fluid having variable specifie heat according to my values, 
and for air standard having constant specific heat to all tempera- 

compression volume 
tures. total volume 
_that is, the volume of the compression space with the piston 
full in, divided by the total volume behini the piston when it 
is full out, and the indicated ideal thermal efficiency, 


1 \ 0-4 ; : 
wee (;) where 0.4 is y — 1. 


| would remind you that 
r 


‘he following table gives the ideal efficiencies :— 
The g 


Jdeal Efficiencies (with Apparent Specific Heats given in Table.) 
suction temperature = 0 deg. Cent., y for compression line = 1,37. 


Maximum Maximum 

1 temperature temperature Air standard. 
; 1600 deg. Cent. 1000 deg. Cent. 

} ae cs Gs OND cn ee ss OSEES 

4 Oe ik. «>. 0ey ss) Ot us ~=OCD 

} @.354 .. .. -» 0.358 .. 0.430 

i 0.384 .. .. .. 0.304 0.480 

1 O.60R «s. «es co OSS 0.550 


From this table it will be seen that for a given compression 
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Explosion in a Closed Vessel. London Gas, 1900 (Cierk? 


Fig. 17 


ratio the efficiency of_air at constant specific heat is the highest, 
and that with varying specific heat, the lower the maximum 
temperature the higher the efficiency. For example, with a 
compression space of one-fifth the total volume, the air standard 
efficiency is 0.48; working fluid of varying specific heat at 
1000 deg. Cent. maximum temperature, ideal efficiency 0.394, 
and at 1600 deg. Cent., maximum temperature, ideal efficiency 
is 0.384. With both working fluids ideal efficiency increases 
with increasing compression, and with the actual working fluid 
without heat loss, efficiency increases as temperature falls. The 
greater the specific heat, the lower is the thermal efficiency for 
a given expansion. 

So far the working fluid has been treated as if all the opera- 
tions of the cycle could be carried out without reference to the 
properties of inflammable mixtures and as if heat could be 
added at will without difficulties due to the nature of combus- 
tion and explosion phenomena. The only question which has 
been discussed is thermal efficiency, and it has been shown that 
the best engines closely approach the limits of economy possible 
from the physical nature of the working fluid. To understand 
the difficulties which are met with in practice, it is now neces- 
sary to study the behaviour of the combustible mixture during 
ignition and expansion under different circumstances of density 
and maximum temperature. First, then, it is desirable to 
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Explosion and part Cooling Curves of various mixtures of Gas and Air 
at initial pressure of 55 Ibs per sq. in. absolute. (Bairstow & Alexander) 


Fig. 18 


Temind you of some of the leading facts with regard to gaseous 
explosions within closed vessels. 

When a mixture of inflammable gas or vapour and air is con- 
fined within a closed vessel and ignited, the act of combustion 
causes the pressure to increase because of rise of temperature. 
With a mixture of coal gas and air at atmospheric pressure and 
temperature having just enough gas to consume all the oxygen 
of the air, the mean temperature at its highest is about 2000 deg. 
Cent. The whole vessel becomes filled with flame, which, near 
the cooling walls, is at a lower temperature. But at the centre 
of the vessel the temperature may be higher by about 300 deg. 
Cent. If the mixture be ignited at atmospheric pressure and 
temperature-—16 deg. Cent.—the maximum attainable pressure 
is about 1001b. per square inch above atmosphere, or 115 Ib. 
per square inch absolute. If the initial temperature be kept 
at 16 deg. Cent., and the density increased before ignition, then 
double density gives double maximum pressure after explosion, 
treble density treble maximum pressure, and so on. This has 


been found to be approximately true up to initial pressures 
of over 1000 1b. per square inch by Professor Petavel, of Man- 
chester University. 

‘The temperature of explosion appears to increase slightly 
with increase of density, but further experiments are required 
on this point. 


Reduction of the proportion of inflammable 





gas present reduces the maximum temperature attained by 
combustion, and therefore the maximum pressures fall also. 
At a certain dilution it becomes impossible to fire the inflammable 
mixture. The weakest mixture which can be fired by the 
electric spark gives @ maximum temperature of about 900 deg. 
Cent. 

Fig. 17 shows a set of closed vessel explosion diagrams taken 
by me with London coal gas and air with different mixtures of 
gas and air ignited at atmospheric pressure. The vessel was 
Jin. internal diameter by Tin. long ; capacity, 269 cubic inches. 
The curves show the pressure rise of the explosion on a time 
base, and the cooling curve up to 0.4 second from the beginning 
of the explosion, The table below gives maximum pressures 
measured by the indicator, and calculated maximum temp2ra- 
tures for the different mixtures. The time of explosion is the 
time taken from the beginning of the pressure rise to the moment 
of maximum pressure. The mixtures vary from one of gas 
to four of air, and one of gas to twelve of air. The latter mixture 
only partially burns. 


Explosion in a Closed Vessel. (Clerk, 1900.) 
with London Coal Gas. 


16 deg. Cent. 
14.8 1b. per square inch 


Mixtures of Air 


Temperature before explosion 
Pressure before explosion 


| 
Mixture. | Max. pressure | Temperature 
jabove atmosphere | of explosion Time of 
\in Ib, per square | from observed explosion. 
Gas. | Air. | inch. | pressure. 
Vols. | Vols. | | Deg. Cent. Seconds, 
a 2 ee 4 | _ 
1 11 | 58 | 1150 0.290 
i ie. a 60 | 1155 0.305 
1 eo I 65 | 1270 0.155 
1 77 1475 0.087 
1 7 80 | 1565 0.067 
1 6 | 85 | 1660 0.055 
1 5 | 87 | 1710 0.042 
1 4 93 | 1830 0.045 
| 


Fig. 18 shows a set of closed vessel explosion diagrams taken 
by Messrs. Bairstow and Alexander with London coal gas and 
air with different mixtures of gas and air ignited at 55 lb. per 
square inch absolute. The vessel was 10in. internal diameter 
by 18in. long, and its ¢ pacity was 1419 cubic inches. 

The table below gives the maximum pressures measured by 
indicator, and the calculated maximum temperature as before. 

Explosion in a Closed Vessel. (Bairstow and Alexander.) 
Initial pressure 55 Ib. per square inch absolute. 
Initial temperature .. .. Atmospheric. 
Mixture containing from 6.36 to 12.7 per cent. gas. 








Fraction of Maximum Time to reach Maximum 
total volume pressure observed maximum temperature of 
occupied by Ib. per square pressure in explosion 
gas. inch absolute. seconds. deg. Cent. 
Per cent. 
6.36 70 1.5 to 1.8 — 
7.27 -- - - 
7.72 127 0.8 396 
8.18 140 0.8 465 
8.63 208 | By 823 
8.88 239 1.0 790 
9.09 255 0.7 1070 
10.04 331 0.2 1470 
10.09 350 0.1 1570 
12.07 385 0.04 1760 





Professor Petavel has made many interesting experiments with 
very high initial and final pressures in a strong spherical steel 


Buy 


TURBULENCE 
Mixture of one vol. of Coal Gas and 9°3 vol. of Air and 
other gasses ignited by Side Igniter of Engine. / i 
Line A to B indicates ignition of charge fired upon first 
compression stroke which takes 0°037 second 4 
Line A' to B'indicates ignition of charge fired upon third yd | 
compression stroke which takes 0'092 second J 








bomb of 4in. diameter. In one typical experiment, initial 
pressure 1136 1b. and per square inch absolute, initial tem- 
perature 


maximum temperature of about 2300 deg. Cent. The mixture 


contained one volume coal gas to six of air. 


Comparing Clerk, Bairstow and Alexander, and Petavel for 


similar mixtures, the rates of explosion of the richer mixtures 
are nearly the same, but Petavel’s explosion temperature is 
higher, but not much higher than would be expected from the 


heating value of the gas used. Petavel, however, considers 


that the higher apparent temperature is due in part to deviation 


from Boyle’s law at the high pressure, to diminished relative 
heat loss at the high densities, and to possible prevention of 


dissociation. 
The rate of rise of pressure due to explosion, however, is 
practically the same for all pressures within working range. 


This rate is little affected by change of initial pressure. For 


economical mixtures of gas and air, such as 1 gas to 9 of air, 


it will be noticed that in both Clerk’s and Bairstow’s experiments 


the time of explosion is prolonged, being respectively 0.155 
and 0.2 second. I had long ago observed that gas engines 
would have been impracticable had the rates of explosion been 
the same in actual engine cylinders as in closed vessel experi- 
ments. In an engine running at 150 revolutions per minute 
the stroke takes 0.2 second, so that it would be impossible to 
attain maximum pressure till the end of the stroke with a time 
of explosion of 0.2 second. In an ordinary engine working at 
such a speed, maximum pressure is attained in from 3); to 34 
second with such a mixture ; and no complete explanation of 
the greater rate was offered till last year, when, in the course of 
some experiments, I found that the rate of explosion rise in the 
same engine varied with the rate of revolution, increasing with 
increased number of rotations per minute, and was due to the 
turbulence or eddying caused by the rush of gases into the 
cylinder during the suction stroke, which persisted during the 
compression stroke. I was studying the effect of this suction 
turbulence on heat loss during the working stroke of a gas engine 
by drawing in a combustible charge into the cylinder in the 
ordinary way, and then tripping the valves and compressing and 
expanding this charge for one or two revolutions before firing. 
By this means turbulence was given time to die away, and it 
was expected that a comparison of an expansion line obtained in 
this way with that following a normal ignition would show the 
effect of suction turbulence on heat loss. The experiments 
did not clearly indicate increased heat loss on the explosion and 


18 deg. Cent., he obtained a maximum explosion 
pressure of 9508 lb. per square inch in 0.058 second, and a 


expansion line, probably because of the relatively high radiation 
and convection losses at the particular temperatures used, but 
another interesting point was discovered which is of consider- 
able importance in the practice of the internal combustion engine 
in allitsforms. It was at once found that the effect of damping 
down turbulence was to retard the rate of inflammation or explo- 
sion to a remarkable extent, so that the nature of the indicator 
diagrams was completely changed. Two of the diagrams so 
taken are given at Figs. 19 and 20, from which it will be seen 
that suction turbulence is of vital importance in producing 
the high rate of inflammation necessary to secure economicai 
working in all internal combustion motors. In Figs. 19 and 20 
the ordinary ignition @ to 6 at the end of the first compression 
stroke rises to maximum temperature of explosion in 0.037 
and 0.033 second respectively ; while the ignition a! to b! 
on the third compression of the piston after the inflammable 
mixture has been compressed and expanded twice and then 
again compressed takes respectively 0.092 and 0.078 second. 
The mixture in both cases was 1 volume of gas and 9.3 volumes 
of air and other gases. The cylinder was kept hot—jacket 
temperature, 70 deg. Cent.—and the engine was run at 180 revo- 
lutions per minute under full-load conditions. The engine 
was Qin. cylinder diameter and 17in. stroke. It was fitted 
with two electric igniters, as shown in Fig. 21; one operated in 
the charge inlet port at the back of the combustion chamber, 
and the other at the side of the cylinder, close to the piston 
when it was at its full-in position. In Fig. 19 the back electrical 
igniter was used for both ignitions on the diagram, and in Fig. 20 
ignition was effected by the side igniter. It will be observed 
that the inflammation is more rapid in both normal and delayed 
ignition with the side igniter, but in both cases the time of 
inflammation without turbulence is about two and a-half times 
that of a normal ignition when the gases have some turbulent 
motion. In most gas and petrol engines the mean velocity of 
charge flow through the inlet valve is of the order of 100ft. 
per second, and flame carried at this rate would completely fill 
the combustion space of this engine in about ,}, second, as the 
distance from each igniter to the extreme wall limit is about 
9in. The actual time taken for normal complete inflammation 
was respectively ;'; and ;', second, so that the rate of normal 


; . Of 
flame propagation with turbulence was about = 22. 25ft. 
4. 


5 


per second, while the rate with trapped ignition and turbulence 


TURBULENCE 1 awl 
Mixture of one vol. of Coal Gas and 9°3 vol. of Air and / 
other gasses ignited by Side Igniter of Engine 
Line A to B indicates ignition of charge fired upon first | 
compression stroke which takes 0°033 second. / 
Line A’ to B'indicates ignition of charge fired upon third / 
compression stroke which takes 0°078 second Vi | 




















Fig. 20 


nearly died down was about 8.9ft. per second. From this it 
appears that the effect of suction turbulence is to increase the 
rate of inflammation about 13ft. per second in this particular 
engipe running at 180 revolutions per minute. The rate of 
inflammation in Clerk’s closed vessel experiments with a similar 
mixture was about 4ft. per second, and in Bairstow and Alex- 
ander’s corresponding experiments 2. 5ft. per second. 

In a large vessel of 6.2 cubic feet capacity, with a similar 
mixture, Hopkinson found rate of inflammation about 5ft. 
per second. The velocity of inflammation in an actual engine 
is thus four to five times that found in a closed vessel by Clerk 
and Hopkinson, and nine times that found by Bairstow and 
Alexander. The temperature of compression was much higher 
than the initial temperature in the closed vessel experiments, 
and this partly accounts for the velocity of 8.9ft. per second 
in the diagram with minimum turbulence in the actual engine. 

My experiments would suggest a residual turbulence effect 














Sections of ‘R’ Engine (National Gas Engine Co. Ltd! 
Institution of Civil Engineers’ Committee Tests 


Fig. 21 


in this engine at the moment of explosion of about 20ft. per 
second. 

Hopkinson experimented on turbulence last year at the same 
time as myself, but he operated in a closed vessel and produced 
his turbulence by the rotation of a fan within the mixture. 
Hopkinson’s apparatus consisted of a cylindrical vessel of 12in. 
diameter and 12in. long, which was lined with copper strip for 
the purpose of measuring the rate of heat loss by means of a 
record of the rise of electrical resistance of this strip. A small 
fan was mounted in the centre of the vessel, and comparisons 
were made of the results of exploding the same mixture, with 
the fan at rest and in motion. The experiments showed a great 
increase of the speed of inflammation consequent on the motion 
of the gas. With a mixture of 1 of gas and 9 of air by volume, 
the time from ignition to maximum pressure with the gas at rest 
was about 0.13 second ; with the fan running at 2000 revolu- 
tions per minute it was reduced to 0.03 second, and at 4500 
revolutions to 0.02 second. 

Hopkinson also arranged experiments to determine the turbu- 
lence in an engine of 7in. cylinder diameter and 15in. stroke, 
running at 240 revolutions per minute, driven by electric motor. 
The method used was to determine the rate of loss of heat from 
a platinum wire mounted in the combustion chamber, the wire 
being heated_by an electric current. Hopkinson states that 
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““ Within moderate limits of temperature the heat loss from such 
a wire is proportional to the temperature difference between 
it and the surrounding gas. The ratio between heat loss and 
temperature difference is a measure of the effective conductivity 
of the gas, and depends on its temperature, density, and state 
of motion. If the first two factors are the same, then the effec- 
tive conductivity depends only on the state of motion, and may 
be taken as a measure of its amount. Measur.ments were made 
of effective conductivity at the top of compression, first with the 
valves working in the ordinary way; and, secondly, with the 
valves closed, so that the same charge of air was continually 
compressed and expanded and suction turbulence was absent.” 
At 240 revolutions per minute the conductivity of the compressed 
air was more than 60 per cent. greater in the first case than in the 


second ; and at 60 revolutions per minute the difference was 


only about 20 per cent. The temperature and density of the 
gas were the same in both cases, so that the difference could only 
be due to motion. 

Hopkinson mounted a wire before a fan, and determined the 
air velocity which would produce a similar cooling effect on the 
wire, and from this experiment he estimated the residual turbu- 
lence at the end of the ordinary compression stroke. 

It is to be remembered that the time of inflammation necessary 
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from temperature 1600°C. for 05 second 


Fig. 22 


for a motor car petrol engine is very much less than the ;}, second 
which a gas engine requires. In trol engines running at 
1200 revolutions per minute, the time of explosion should be 
about +35 second, but at 2400 revolutions ,}, second is necessary 
for efficiency. Dr. Watson gives ;j,; second as the time in a 
small petrol engine. If the flame travels for 4in., in order to 
fill this small cylinder then its rate must be 100ft. per second, 
so that a high suction velocity is necessary in order to ignite 
the contents in time to produce an effective stroke. 

From this it will be seen that the conditions of explosion are 
very different in closed vessels and actual engine experiments. 
Nevertheless, much has been learned by closed vessel experi- 
ments, both as to rate of explosion and rate of heat loss due to 
cooling. We shall now consider the effect of dimensions and 
density on the rate of cooling of similar mixtures. 

First, it is found, as would be expected, that cooling in a 
closed vessel from a given maximum temperature is slower in a 
large vessel than in a small one. Fig. 22 shows very clearly 
the fall of temperature from the same maximum temperature of 
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Cooling from the same mean temperature in the same explosion vesser 
with different initial pressures After explosion of mixture containing 
1 vol. gas to 5°95 vols air 


Fig. 23 


1600 deg. Cent. experienced in closed vessels of different dimen- 
sions. The vessels were all cylindrical, and the capacity varied 
from 6.2 cubie feet (Hopkinson’s large vessel) to 0.150 cubic 
feet (Clerk’s vessel, 1900). 

In 0.5 second the mean temperature in the large vessel fell 
from 1600 deg. Cent. to about 1070 deg. Cent., while in the small 
Clerk vessel the temperature fell in the same time to about 
520 deg. Cent. The other vessels showed cooling, which, on 
the whole, became less and less as dimensions increased. 

Fig. 23 shows clearly the effect of increasing density on cooling 
from the same temperature in the same vessel ; here the maxi- 
mum temperature is about 1720 deg. Cent., and the initial pres- 
sures range from 14.55 lb. absolute to 44.8]b. absolute. In 
0.5 second, with an initial pressure of 44.81b. absolute, the 
temperature falls from 1720 deg. Cent. to about 1240 deg. Cent.; 
while with 14.55 lb. as the initial pressure the fall is to 1000 deg. 
Cent. 

Although the rate of fall diminishes with increase of density, 
yet the actual heat flow increases, although not directly propor- 
tional to density. 

Broadly, it is true for cylinders with moving pistons that 
rate of temperature fall diminishes with increasing dimensions 
and increasing fluid density, but it is found by experiment 
that it is not possible to accept closed vessel conditions as even 
approximately the same as those which hold in a cylinder with 
a moving piston. If closed vessel conditions controlled those of 
the actual engine cylinder, then the fall of temperature per 
unit of surface exposed would depend on the following factors :— 
Temperature difference between walls and gas, density of gas, 
and time of exposure. Thus, an engine running at 200 revolu- 
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tions per minute should lose one-half of the heat which it would 
lose at 100 revolutions per minute at equal temperature differ- 
ence and equal density, but it is found that this is not true. 
At 200 revolutions the loss is less per explosion, but the difference 
is not so great as would be expected. Large dimensions and 
high speeds should greatly diminish heat losses, but, as a matter 
of fact, the practical conditions are such that heat losses diminish 
little and thermal efficiencies increase little in large engines ; 
indeed, it is more difficult to obtain high thermal efficiencies in 
very large engines. When an engine cylinder is of I4in. dia- 
meter the highest efficiencies are readily obtained. ‘Tests were 
made by the Institution of Civil Engineers Committee on three 
engines of 5.5in., 9in., and I4in. cylinder diameter, with as 
nearly as possible the same compression ratio and the same 
combustible mixture. The brake thermal efficiencies were 
respectively 26.7, 28.3, and 29.8 per cent., and the indicated 
thermal efficiencies 31.8, 33.3, and 34.7 per cent. The small 
engine of 5 brake horse-power thus gave a brake efficiency of 
90 per cent. of that of a large engine of over 50 brake horse-power, 
while the comparison of indicated efficiencies showed that the 
small engine gave 92 per cent. of that of the large one. 

In the same way it is found that thermal efficiency increases 
but little with increase of speed of the same engine. This is 
due to the fact that at low speeds suction turbulence is less, 
and accordingly heat loss from this cause is reduced ; although 
the hot gases are exposed for a longer time, they are not circulat- 
ing so rapidly and so cool more slowly. When the engine speed 
increases, although the time of exposure is less, the turbulence 
is greater, and accordingly heat loss is greater per time unit. 

Hopkinson’s experiments with the rotating fan and varied 
explosive mixture showed that with a 10 per cent. gas mixture 
giving a maximum explosion temperature of about 1600 deg. 
Cent., the rate of heat fl w was nearly doubled with the fan 
run at 4500 revolutions per minute when compared with the 
loss with the fan stationary. With a 15 per cent. mixture, 
however, giving a maximum temperature of about 2000 deg. 
Cent., the heat loss was not materially altered by the turbulent 
motion produced by the fan. This was due to the very great 
increase of radiation loss between 1600 deg. and 2000 deg. Cent. 

It is now necessary to consider the question of radiation 
from flame and the hot gases remaining after combustion is 
completed. 

Professor Hopkinson and his pupil, Mr. W. ‘T. David, have 
made important experiments, which have thrown much light on 
the losses incurred by radiation. 

Hopkinson prepared a cylindrical cast iron explosion vessel 
of 30 cm. diameter by 30 em. long (11.8in. by 11.8in.), the 
whole of the interior surface of which was plated with silver, 
and he compared the result of exploding a mixture containing 
15 per cent. of Cambridge coal gas, first with the vessel polished 
as highly as possible, and, secondly, with the surface blackened 
over. Precautions were taken to ensure that the mixture in 
the comparative experiments should be of identical composi- 
tion. Fig. 24 shows superposed the pressure records obtained 
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by an optical indicator with one such‘comparison. From this 
it will be seen that there is an increased maximum pressure of 
between 3 1b. and 41b. per square inch in the record with the 
polished surface ; and, further, the blackened surface cools the 
hot gaseous contents more qucikly. The temperature is higher 
with the polished surface by about 70 deg. Cent. near the 
temperature of 2000 deg. Cent., which, at the high volumetric 
heat at that temperature, amounts to about 5 per cent. of the 
whole heat value of the inflammable gas. 

Other experiments were made with a platinum strip calori- 
meter, which measured the radiation passing from the explosion 
vessel through a fluorite window, which clearly proved that in 
0.05 second taken to attain maximum temperature and pres- 
sure, this mixture lost nearly 5 per cent. of the total heat in 
radiation. 

From these determinations it is possible to roughly estimate 
the heat loss on the explosion line in an ordinary gas engine 
using the most economical mixture and a maximum temperature 
of about 1800 deg. Cent. With time of explosion one-thirtieth 
of a second under ordinary compression, a 3 per cent. loss may 
be expected. 

Radiation loss has been found to increase very rapidly with 
temperature ; the loss is proportional approximately to the 
fourth power of the temperature difference from the walls. 
This limits the temperature attainable in gaseous explosions 
during gas engine working conditions, and dissociation has been 
proved to have but little effect at temperatures about 2000 deg. 
Cent. 

Radiation also increases with increase in the dimensions of the 
containing vessel. 

I have now discussed in an imperfect manner some points 
of importance which have been the subject of much investiga- 
tion and study. A large part of the work done has been devoted 
to the consideration of the internal combustion engine balance 
sheet, and a practical man may feel inclined to ask in what 
way does such minute consideration aid in improving the internal 
combustion motor. Some practical men have gone so far as 
to say that gas engine designers have brought internal com- 
bustion engines to their presemt state of efficiency without any 
aid from scientific theory, and that no knowledge of chemical 
and physical constants is really necessary to continue the pro- 
gress on the lines which have been so far successful. In my 
opinion, practical men very greatly underrate their indebtedness 
to theory. They do this partly because the men of to-day have 
been brought up with fairly accurate notions on the theoretical 
side of such motors, and it is necessary to go back to about 1876 
to understand the full measure of ignorance of both engineers 
and physicists on this subject. At that time compression ratio 
was supposed to have nothing to do with the success of the 
modern gas engine. The absurd theory prevailed, even among 
highly scientific men, that slow combustion, however obtained, 
produced economy. The emergence of even the relatively 
imperfect theory of the gas engine, which adopted the use of 
air of constant specific heat as a basis for calculation, provided 
long ago a clearly indicated line showing that progress in thermal 
efficiency could be made in a certain direction only. The air 
standard diagram, together with an early study of some pro- 
perties of gaseous explosions as far back as 1885, clearly demon- 
strated two points:—(1) That within wide limits thermal 
efficiency could be increased by increasing compression ; and 
(2) that in the use of the Otto or constant-volume cycle higher 
temperatures do not give higher thermal efficiencies ; on the 
contrary, for a given expansion, the lower the maximum tem- 
perature, the less the heat loss and the greater the thermal 
efficiency. With these simple indications the indicated thermal 
efficiency was increased from 15 to about 30 per cent. in twenty- 
five years. In practice, however, many difficulties appeared, 
and the air standard did not give information as to how near 
practice approached to the ideal efficiency for the particular 
working fluid. It therefore became necessary to determine 
actual specific heat, and from this work it has been proved that 
reduction of temperature improves efficiency in two ways— 


first, by reducing heat loss; and, secondly, by increasing th 
possible output for a given expansion because of a lower Specify 
heat. Engineers now know with fair accuracy that a modem 
gas engine indicates about 88 per cent. of what it could possibly 
do without any heat loss whatever, having regard to the nature 
of the working fluid used. Many of the experiments which | 
have described also show very clearly the reason for practicg| 
difficulties in the larger cylinder engines ; the determination of 
the heat loss at different parts of the stroke prove conclusively 
that in an ordinary engine the rate of heat flow at the conbustio, 
chamber end per unit of time and surface was often more than 
six times that prevailing at the outer end of the stroke, [yj, 
points clearly to simplified construction in engines, cispengiy 
entirely with seg, saponin castings and double walls and cooling 
from the interior by water jet possibly in the manner proposed 
and tried by Professor Hopkinson. A knowledge of the natu, 
of flame and the rate of flow under different conditions at different 
parts of the cylinder has aided the practical engineer very greatly 
in overcoming difficulties of construction. In the absence of 
that knowledge it would be impossible to propose any line of 
work which would avoid cracked cylinders and conibustioy 
chambers, which even now are too common with cylinders of 
large dimensions. 

Apart from suggesting mechanical alterations in engine eop. 
struction, a knowledge of the working fluid enables us to g¢ 
in what way to obtain the highest mean pressures and therma| 
efficiencies with the lowest temperature and pressure stressex 
It shows, for example, that it is better for good workiny to ys 
a dense working fluid at a lower maximum temperature than q 
less dense fluid at a higher maximum temperature. This know. 
ledge has led to attempts such as air and exhaust supercom. 
pression, which have been applied to some extent and haye 
been useful in providing easier conditions of temperature and 
pressure stress. Undoubtedly, further knowledge of they 
things will enable the remaining difficulties to be met in ay 
efficient manner. 

Knowledge of the nature of the working fluid, too, has shown 
how to control such internal combustion engine troubles as ar 
due to pre-ignition. Experiments with modified working fluid 
produced by the addition of carbonic acid and nitrogen to the 
charge have shown very clearly that even coke-oven gases having 
high percentages of hydrogen can be safely used in enyines of 
considerable cylinder diameter. Pre-ignitions in large cylinder 
engines are known to be dangerous, especially with coke-oven 
gas, and a knowledge of the working fluid showed how to 
overcome the danger entirely without diminishing the power of 
the engine. 

Considering again the question of thermal efficiency, our 
present knowledge of the working fluid points conclusively to 
the fact that further improvement may be obtained by means 
of the regenerator in various forms. Theoretically, regenera. 
tion applied to the working fluid itself would give the highest 
efficiency values ; practically, so far the only regenerator used 
has been the steam regenerator, using the waste heat from the 
engine. The increasing efficiency of the internal combustion 
engine has put great pressure upon steam engine builders, 
and undoubtedly recent steam turbine efficiencies have attained 
such figures that it becomes necessary for the gas engine designer 
to attempt further economies in order to keep ahead of his steam 
rival. This he can only do by exact knowledge of his heat losses 
and properties of his working fluid. The success of the steam 
turbine, tuo, has applied great pressure to the gas engine designer 
in the direction of dispensing with cylinder and piston. No 
one has yet succeeded in producing a successful gas turbine, 
but many methods of operation suggest themselves to the engi- 
neer familiar with his working fluid. Progress here is possible 
in several directions, and one direction is that which is pointed 
out by the success of Mr. Humphreys’ gas pump. So long as 
the engineer adheres to nothing but the old cycles of operation 
copied by designer after designer from the older inventors, he 
may get along without much knowledge of the working fluid; 
but it is to be hoped that new cycles will be discovered, and that 
the high thermal efficieneies possible by internal combustion 
may be combined with the great mechanical advantages of the 
rotary turbine in some manner which will enable the large gas 
engine to fully rival the steam turbine in mechanical power and 
dimensions as it at present more than rivals it in economy and 
thermal efficiency. 








LAUNCHES AND TRIAL TRIPS. 


San Srtvestre, oil transport; built hy Swan, Hunter and 
Wigham Richardson, Limited ; to the order of Eagle Transport 
Company, Limited, of London; dimensions, 432ft. by 54}it.; 
to carry 9300 tons petroleum ; engines, quadruple-expansion 
direct-acting ; constructed by Wallsend Slipway and Engineer- 
ing Company, Limited ; trial trip, July 3rd. 

Eustace, steel screw steamer ; built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of the Pyman 
Steamship Company, Limited, West Hartlepool ; dimensions, 
357ft. by 51ft. 3in. by 26in. 10in.; to carry 7400 tons on moderate 
draught ; engines, triple-expansion, 25in. 42in. and 68in. by 
48in. stroke, pressure 180 1b. per square inch ; constructed by 
Blair and Co., Limited, of Stockton-on-Tees ; launch, July 7th. 


MANCHESTER CIVILIAN, steel screw steamer ; built by Irvine's 
Shipbuilding and Dry Docks Company, Limited ; to the order of 
the Manchester Liners, Limited, Manchester; dimensions, 
400ft. by 52ft. by 294}ft. ; to carry 8000 tons on a light draught ; 
engines, triple-expansion, 25in., 40in, and 68in. by 48in. stroke, 
pressure 180 Ib. per square inch ; constructed by Richardsons, 
Westgarth and Co., Limited ; launch, July 8th. 


VALEGARTH, steel screw steamer ; built by Sir Raylton Dixon 
and Co., Limited ; to the order of Messrs. R. and J. H. Rea, ol 
Liverpool ; dimensions, 252ft. by 36ft. 3in. by 21ft.; to carry 
2300 tons on a light draught ; engines, triple-expansion, 18in., 
30in. and 50in. by 36in. stroke, pressure 180 Ib. per square inch : 
constructed by Richardsons, Westgarth and Co., Limited ; 
launch, July 8th. 

VISEGRAD, twin-screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Ungaro- 
Croata Steam Navigetion Company, Limited, of Fiume: 
dimensions, 260ft. by 34ft. by 153ft.; to carry mails and pas- 
sengers between Fiume and the ports on the coast of Dalmatia : 
engines, two sets of four-crank triple-expansion ; constructed 
by the builders; launch, July 8th. 


TASMANIAN TRANSPORT, steel screw steamer; built by the 
Northumberland Shipbuilding Company, Limited ; to the order 
of Furness, Withy and Co., Limited, for the Empire Transport 
Company, Limited, London; dimensions, 400ft. by 52it. 
by 29}ft.; to carry 8000 tons on a light draught; engines. 
triple-expansion, 25in., 40in. and 66in. by 48in. stroke, pressure 
180 lb. per square inch; constructed by Richardsons, West- 
garth and Co., Limited ; a speed of 12 knots was obtained on 
trial trip, recently. 


H.M.S. SpIrFIRE, ocean-going torpedo - boat dest royer ; 
built by Swan, Hunter and Wigham Richardson, Limited ; t0 
the order of the British Admiralty ; dimensions, 260ft. by 27!t.: 
displacing about 1000 tons; the propelling machinery and 
boilers (Yarrow t; water-tube) have been built by the Wall- 
send Slipway and ngiasestent Company, Limited ; the destroyer 
has two screws, each driven by an independent Parsons impulse- 
reaction turbine; the trials have been carried out recently, 
and are reported to have beer satisfactory to the Admiralty. 
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Crry or Norwich, steel screw steamer ; built by Wm. Gray 
and Co., Limited, for the Hall Line section of the Ellerman Lines, 
Limited, of Liverpool; dimensions, 447ft., 54ft. 8in. by 
33ft. 10in.; engines, triple-expansion, 25jin., 44$in. and 77in. 
py Slin. stroke, pressure 220 Ib. per square inch ; constructed by 
Central Marine Engine Works, Limited ; a speed of 14} knots 
was obtained on trial trip, July 10th. 

Ex Toro, steel screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Lobitos 
Oilfields, Limited, of London; dimensions, 420ft. by 544ft.; 
to carry 9000 tons of oil; engines, triple-expansion ; con- 
structed by the builders ; a speed of 114 knots was obtained on 
trial trip, July 12th. 

WINAMAC, screw steamer; built by Craig, Taylor and Co., 
Limited ; to the order of the Tank Storage and Carriage Com- 
pany, Limited, of London ; dimensions, 427ft. by 53ft. 4in. by 
3lfit.; to carry oil in bulk: engines, quadruple-expansion, 
24in., 34in., 49in. and 7lin. by 48in. stroke, pressure 220 lb. 
yer square inch; constructed by North-Eastern Marine Engi- 
neering Company, Limited ; launch, July 19th. 

HotTyk, steel serew steamer; built’ by Northumberland 
Shipbuilding Company, Limited ; to the order of Mr. F. 8. 
Holland, of London; dimensions, 420ft. by 53ft.; to carry 
8400 tons; engines, triple-expansion, 26}in., 44in., 72in. by 
48in. stroke, pressure 180 lb. per square inch ; constructed by 
Blair and Co., Limited ; launch, July 19th. 

NovaGorop, steamship ; built by Swan, Hunter and Wigham 
Richardson, Limited, and sold to the Russian Volunteer Fleet 
Association, St. Petersburg; dimensions, 402ft. by 50ft. 6in. 
by 30ft. din.; to carry 7600 tons; engines, triple-expansion ; 
constructed by the builders ; trial trip, recently. 

Sr. Patrick, express cargo steamer; built by J. I. Thorny- 
croft and Co., Limited; to the order of Crown Agents for the 
Colonies ; dimensions, 180ft. by 27ft. by 7ft.; to carry cargo, 
mails and passengers ; engines, triple-expansion ; constructed 
by the builders with material complying with the Admiralty 
standard of tests. The vessel is for ‘I rinidad. Launeh recently. 

WESTERDYK, steel screw steamer; built by Irvine’s Ship- 
building and Dry Docks Company, Limited ; to the order of the 
Holland-America Line, of Rotterdam ; dimensions, 470ft., 55ft. 
by 41ft. 74in.; engines, quadruple-expansion, 27}in., 37}in., 
55in., and 84in. by 60in. stroke, pressure 215 lb. per square inch ; 
constructed by Richardsons, Westgarth and Co., Limited ; 
trial trip, recently. 

FrimLey, steamship: built by the Northumberland Ship- 
building Company, Limited ; to the order of Messrs. Houlder, 
Middleton and Co., of London ; dimensions, 415ft. by 53ft. lin. 
by 29ft. 9in.; to carry 8300 tons deadweight ; engines, triple- 
expansion, 26in., 42in. and 72in. by 48in. stroke, pressure 180 lb. 
constructed by Richardsons, Westgarth and 
Co., Limited ; launch, recently. 

AFRICAN TRANSPORT, steel screw steamer ; built by the North- 
umberland Shipbuilding Company, Limited; to the order of 
Furness, Withy and Co., Limited, for the Empire Transport 
Company, Limited; dimensions, 400ft. by 52ft. by 96ft.; 
to carry 8090 tons on a light draught ; engines, triple-expansion, 
25in., 40in. 68in. by 48in. stroke, pressure 180 lb. per square 
inch ; constructed by Richardsons, Westgarth and Co., Limited ; 
a speed of 124 knots was obtained on trial trip recently. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


More Hopeful Trade. 

THE tone of the market this week is rather more hopeful, 
consequent upon the resumption of normal industrial activity 
after the strikes, and assisted also by the better news from 
Eastern Europe. Buyers, however, are extremely cautious. 
Inquiries made at the quarterly meeting a fortnight ago have 
resulted in some business. There has, however, been no rush of 
orders. There is a good volume of trade being done by most of 
the iron and steel consuming industries in the district, but there 
still remain elements of weakness in the market, from which 
no satisfactory recovery is to be hoped for until the holidays are 


over, 


Impaired Steel Trade Conditions. 

The present range of prices in the steel trade is con- 
sidered out of harmony with the market position, which has 
been impaired by the gradual falling off of business since the 
beginning of the year. Though there has been no formal reduc- 
tion in sections, sellers are showing great readiness to accommo- 
date consumers. This is particularly so in view of the keenness 
of continental competition in the smaller sizes. The home 
producer is being conspicuously undersold in that department. 
Native sheet bars can be bought at £5 to £5 2s. 6d. for Bessemer 
and £5 2s, 6d. to £5 5s, for Siemens. Continental supplies are 
obtainable at £4 10s. to £4 17s. 6d., according to circumstances. 
It is satisfactory that, despite the lessened demand, the principal 
Staffordshire steel works are kept in regular operation. Unless 
however, new business comes forward to replace arrears of con- 
tracts, which are rapidly being cleared off, full employment at 
some of the works cannot be maintained much longer. Steel 
angles are quoted on the open market £8 to £8 2s. 6d. per ton, 
and hoops and strips £8 to £8 5s. per ton. 


Finished Iron Position. 

In the finished iron trade specifications for bars have 
come in rather more freely, but new business is still small. 
Marked bars are for the present unchanged at £10, and quota- 
tions for unmarked bars vary between £7 15s. and £8 per ton, 
delivered Birmingham. Nut and bolt iron is quoted about 
£7 10s. per ton. North Staffordshire and Lancashire ** crown ” 
bars are selling freely at £8 10s. f.o.b. for export, though the 
Association standard is preserved at £8 15s. per ton. Galvanised 
sheets are £10 10s. to £11 per ton, delivered Liverpool for export 
for 24 w.g. material, and the market price for hard merchant 
black sheets, doubles, varies from £8 2s. 6d. to £8 7s. 6d. Tron 
hoops are £7 12s. 6d. to £8 at works in the district, and tube strip 
£7 17s. 6d. to £8 nominal. 


Raw Iron Market. 

; There was not much change compared with last week 
in the pig iron market to-day (Thursday) in Birmingham. 
Makers and their representatives are still attempting to effect 
an improved condition in the matter of prices, basing their 
movement upon the current high rates for fuel and upon the 
argument that pig iron prices have been recently depressed 
below what the real state of the market justified. Prices were 
quoted :—Forge pig iron: South Staffordshire common, 55s. to 
56s.; part mine, 56s. 6d. to 57s, 6d.; best all-mine forge, 92s. 6d. 
to 97s. 6d.; foundry, 97s. 6d.; cold blast, 130s.; Northampton- 
shire, 55s. to 56s.; Derbyshire, 57s. 6d. to 58s. 6d.; North 
Staffordshire forge, 62s. to 63s.; best, 70s. to 71s. 





The Birmingham Brass Trade. 

The Birmingham brass trade occupies a strong position 
at date, and, though new business is not so brisk as manufac- 
turers could wish, there is a lot of work available on old contracts. 
The continued activity of the shipbuilding industry is a very 





important matter to the Birmingham brass trades, and other 
departments are also doing fairly well. Exports continue 
on a large scale, especially to India. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Continues Slow. 

Ho.ipay influences still exercise an adverse effect on 
the attendance on the Iron Exchange, and many prominent 
makers and merchants were absent. Trading in pig iron was 
featureless, and the actual business done was practically reduced 
to a minimum. Finished iron and steel were fairly steady. 
In copper, tough ingot and best selected were the turn dearer. 
Sheet lead was unchanged, but English tin ingots showed an 
advance. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 62s. 9d. to 63s.; 
Staffordshire, 64s. 6d. to 65s.; Derbyshire, 63s. to 64s.; North- 
amptonshire, 63s. 6d. to 64s.; Middlesbrough, open brands, 
66s. to 66s. 6d. Scotch: Gartsherrie, 76s.; Glengarnock, 74s.; 
Eglinton, 73s. 6d.; Summerlee, 76s., delivered Manchester. 
West Coast hematite, 76s. to 77s., f.o.t. Delivered Heysham : 
Gartsherrie, 74s.; Glengarnock, 72s.; Eglinton, 7ls.  6d.; 
Summerlee, 74s. Delivered Preston : Gartsherrie, 75s.; Glen- 
garnock, 73s.; Eglinton, 72s. 6d.; Summerlee, 75s. Finished 
iron: Bars, £8 15s.; hoops, £8 17s. 6d.; sheets, £9 7s. 6d. 
Steel: Bars, £8; Lancashire hoops, £8 15s.; Staffordshire 
ditto, £8 10s. to £8 15s.; sheets, £9 to £9 5s.; boiler plates, 
£9 7s, 6d. to £9 12s. 6d.; plates for tank, girder and bridge work, 
£8 5s.; English billets, £6 12s. 6d. to £7 16s. td.; foreign ditto, 
£5 12s. 6d. to £5 15s.; cold drawn steel, £10. Copper: Sheets, 
strips, &c., £80 per ton; small lots, 104d. per pound ; rods, 
£78; tough ingot, £71; best selected, £71 10s. per ton. Copper 
tubes, 103d. ; solid drawn brass tubes, 84d.; brazed brass tubes, 
94d.; condenser tubes, 94d.; rolled brass, 7?d.; brass turning 
rods, 74d.; brass wire, 74d.; yellow metal, 7}d. per pound. 
Sheet lead, £24 10s. per ton. English tin ingots, £194 10s. per 
ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was also small, 
but taken on the whole there was a fairly steady undercurrent. 
There was little change to note in the general position, but 
forward delivery met with continued firmness. Quotations : 
Best Lancashire house coal, 16s. 10d. to 18s.; good medium, 
15s. 4d. to 16s. 4d.; domestic fuel, 12s. 7d. to 14s. 7d.; sereened 
steam coal, lls. 6d. to 13s.; slacks, 9s. to 11s. per ton at the pit. 


BaRROW-IN-FURNEsS, Thursday. 
Hematites. 

There is a quieter industrial state of affairs to report 
in the hematite pig iron trade of this district. Im Cumberland 
the make of iron has been cut down as a consequence of the small 
number of orders being given out just now. In North Lanca- 
shire there is no falling off in the activity, and at Barrow, Ulver- 
ston, Carnforth, and also at Millom just across the water in 
Cumberland,'there is a busy state of affairs, and a big volume of 
iron is being produced. The new business coming to hand is, 
however, small, and only limited contracts are being given out. 
For one thing users are holding out for cheaper rates, and on the 
other hand, makers claim that with the high prices charged for 
raw material this is not possible at present. Makers are quoting 
77s. 6d. per ton f.o.b. for parcels of mixed numbers of Bessemer 
iron, and special sorts ave quoted at about 80s. to 82s. per ton. 
This latter iron finds a good, but of course, a limited, sale, as 
it is only made for special purposes. In the warrant market 
there is nothing being done, and sellers are quoting 72s. 6d. per 
ton net cash. 


Iron Ore. 

For iron ore the demand is easier in the northern part 
of the district, but at Barrow and in North Lancashire generally 
the demand is well maintained, not only on local, but on general 
account. The output is large and is all going into immediate 
consumption, whilst some stores of ore heaped up when times 
were bad, have been of late cut down. Prices are unchanged, 
with good average sorts quoted at 17s., and the best ores are 
up to 23s. 6d. per ton net at mines. The importations of Spanish 
ore are large. Best sorts are quoted at 18s. 6d. per ton delivered 
to West Coast furnaces. 


Steel. 

In the steel trade there is not quite so much briskness 
so far as rails are concerned. In the plate mills there is marked 
activity. Other departments, such as those on tin bars, steel 
billets, &c., are quiet. The general demand for steel sections 
is easy, little business of moment being given out. Steel rails 
of heavy section are at £6 12s. 6d. to £6 15s., and light rails are 
at £7 7s. 6d. to £7 12s. 6d., with heavy rails at £7 2s. 6d. per ton. 
Steel ship plates are in good, steady demand at £8 5s. per ton, 
with boiler plates at £9 5s. to £9 10s. per ton. Tin bars are at 
£5 10s., billets at £5 17s. 6d., and hoops at £8 15s. per ton. 


Shipbuilding and Engineering. 

These trades present no new features. There is activity 
in every department. The Japanese battle-cruiser Kongo 
leaves Barrow on August 4th for the East. She is almost com- 
pleted now. Next month also the Brazilian monitor Javary 
leaves for Brazil. 


Fuel. 

There is a good demand for coal, and steam sorts of 
Lancashire or Yorkshire are at 15s. 6d. to 17s. 6d. per 
ton. Coke is in steady request, with East Coast sorts at 24s. 
to 25s. per ton, and Lancashire coke is quoted at 21s. per ton 
delivered. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


A Varying Market. 

ALTHOUGH in some of the directions in which an easier 
tendency has been noticed of late very little improvement can 
be reported, in others the outlook is clearing appreciably. 
The fact that things are settling down once more in the Midlands 
is having a good influence, and many specifications which had 
been stopped in consequence of the strikes are now being pushed 
forward. Besides this, reports have reached here that prices 
are inclined to harden again in the Midlands, and although at 
the moment nothing definite is known of that, it causes a 
tendency in a direction which pleases iron makers. Then the 
Premier’s speech the other day at Birmingham is interpreted 
as a hint that the end of the Balkan controversy is not very 
far distant, and this, it is considered, should go a great way 
toward restoring the confidence of markets. From all that one 
can hear the results of the half-yearly stocktakings have revealed 
nothing to cause anything but cheerfulness, although the profit 
margins have been rather encroached upon in some cases by the 
raw material market, which during the greater part of the period 
was at a high standard. In railway material and rolling stock 


stimulated by the requirements of a good many colonial and 
foreign schemes now in hand, though the home companies seem 
to be giving out orders very sparingly. Some of the lighter 
departments of the iron and steel industry are doing remarkably 
well still, especially twist drills, saw plates, and files, manufac- 
turers being well booked up for some months to come. In fact, 
here and there one comes across instances in which a difficulty 
is experienced in keeping up with the demand. The armament 
works continue extremely busy, and there is every appearance 
of them keeping so for a very long time to come. Indeed, it 
is said of one Sheffield firm which does a considerable amount 
of work for the armament people that it has sufficient to keep it 
going fully for ten years, but this is an exaggeration. 


Raw Material. 

So far as this district is concerned nothing worth 
speaking of has been done in the way of new business by Lin- 
colnshire pig iron makers for some time, although, of course, 
there has been plenty to do on old contracts. Prices have, how- 
ever, been on the down grade for a good many weeks, and a few 
days ago the ironmasters rather unexpectedly announced 
another cut of 2s. in al! qualities, so that the prices for delivered 
Sheffield now stand :—No. 4 forge, 59s. 6d.; No. 3 foundry, 
60s. 6d.; basic, 61s. 6d. The highest quotations touched 
during the present ‘‘ boom ”’ were No. 4 forge, 72s. 6d.; No. 3 
foundry, 73s. 6d.; basic, 74s. 6d., so that the total fall now 
amounts to 13s.aton. There are rumours that it will come down 
several shillings more yet, but makers ascribe these statements 
to buyers who are trying to * bear” the market. It is possible 
that rock bottom has not yet been reached, but merchants 
believe that present quotations are not likely to be lowered by 
more than a shilling, if at all. Both in this market and that for 
Derbyshire pig iron—where, by the way, quotations are un- 
changed—there is an undercurrent of firmness trying to assert 
itself. Makers had fully expected the price of fuel to drop, and 
although this has been the case the reduction has not been 
sufficiently material to be of much value to them. Derbyshire 
forge, for instance, is on the market to-day at 58s. 6d. to 59s., 
and foundry at 60s. 6d. to 61s. 6d., but with fuel at its present 
price these figures, it is contended, leave no margin of profit. 
Makers are therefore beginning to ask themselves if it is not time 
they stopped what they call the suicidal policy of cutting prices. 
Then, again, the output in some places is being curtailed, and this 
must soon produce an effect. Without pressing for business 
Derbyshire merchants report a fair amount of selling orders 
during the week, though none have been for big amounts, such 
as would be the case under normal conditions, East and West 
Coast hematite prices are unchanged, with buying very moderate. 


Bars and Billets. 

Bar iron makers are still finding that specifications 
come forward very slowly, but as for the time being they are 
working pretty fully on running contracts, they maintain their 
firmness in regard to prices, which keep on the basis of £9. This 
is regarded by buyers as too high, but it is open to doubt whether 
under the existing circumstances they would induce any more 
sales by dropping the price than the Lincolnshire makers have 
done. In billets buying is very restricted still. 


Round the Works. 

At several works extensions are being carried out, and 
at others one hears complaints of a lack of room for pushing 
out. These are the factors which go to prove the arguments of 
those who contend that the trade position is perfectly sound and 
that no break in the run of prosperity need be feared. But 
whilst there is a good deal to be said for this view, the truth 
remains that, generally speaking, the activity experienced for 
some time past is easing off. Certainly all signs of a “ boom ” 
are rapidly disappearing, and what is hoped for now is that the 
temporary reaction may be bridged over to good normal trade. 
Armaments must be an exception for a long time to come, for 
it is in every way likely that the present enormous contracts 
for armour plate now in hand may soon be followed by others. 
The shell departments, too, have plenty of work, especially for 
the home Government, though considerable quantities have been 
dispatched in the direction of the Balkans. Colonial and foreign 
contracts keep up fairly well, the former including steel for South 
Africa, railway and dredging material for South Australia, and 
agricultural implements for New South Wales, and the latter 
heavy tonnages of railway requirements for India. 


Fuels. 

The short strike of dockers at Hull has had a decidedly 
weakening effect on the local steam coal market. This, follow- 
ing the easier tendency which has been in evidence recently, 
is very disappointing from a colliery point of view. In face of 
the large tonnage that has still to be bought for the Continent, 
however, many people are of opinion that the market will show 
a quick recovery ; but this is doubtful, especially considering that 
at many pits working has been reduced and stocks of considerable 
dimensions are on hand. The demand for industrial consump- 
tion is on a large scale, but there does not seem to be the same 
activity as a couple of months ago. In the smaller classes of 
steam fuels—especially washed doubles and singles—there is a 
large tonnage on offer on the market, in some cases at specially 
low rates. There is no doubt the market is more “ touchy ” 
now than at any time since the reopening of the shipping 
season, and with a certain amount of forced selling going on 
buyers have more opportunities of ‘‘ bearing” the market, 
although colliery owners who are well sold under contracts and 
have no great tonnage to place on the open market are very 
firm in the matter of prices. Apart from special quotations for 
spot lots, values are generally steady at the lower levels as follows 
per ton at pits :—Best South Yorkshire hards, 12s. 3d. to 12s. 9d.; 
best Derbyshire, lls. 6d. to 12s.; second qualities, 10s. 6d. to 
lls. 6d.; steam cobbles, 10s. 6d. to 1ls.; washed double nuts, 
10s, 6d. to 11s. 6d.; seconds, 9s. 9d. to 10s. 3d. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

THERE is a little more activity on the Cleveland iron 
market, and more optimistic views prevail as to the near future. 
More inquiry is reported both from the Continent and from home 
consumers. The continued heavy withdrawals from the public 
warrant stores conduce to a better feeling, and there is less 
pessimism too as regards the international outlook. The 
Balkan trouble, however, continues to have something of a 
disturbing influence, and a settlement of affairs in the Near East 
would undoubtedly release a good deal of trade which has been 
held back for a considerable time past. On the other hand, 
the trade position, allowing for the all but unprecedented 
obstacles of the last few months, is remarkably strong. The 
demand has kept pace with the supply, and the stock is now 
below 200,000 tons, the lowest recorded since April, 1909. 
Demand for pig iron for autumn needs should set in shortly, 
and altogether prospects are regarded as better than they have 
been of late. A fair amount of business has been done in No. 3 
G.M.B. Cleveland pig at 56s., and that is recognised as the 
general market quotation, though makers are inclined to fix 
the price at a higher figure. Some makers quote 56s. 6d., 
and special brands which are not in the store commandjthat 
figure to 57s. 6d. No. 1 is quoted at 58s.; No. 4 foundry, 
55s. 6d.; No. 4 forge, 55s.; and mottled and white iron each 





fittings t is quite expected that the volume of orders will be 


54s. 6d.,all for early delivery. 
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Hematite Pig Iron. 

The market for East Coast hematite pig iron has 
become weaker during the past week, and values show a down- 
ward tendency. There is still only a limited amount of business 
passing. Consumers, who are well covered by contracts fixed 
some time ago, are not in any hurry to place orders, and are 
pressing for even lower rates than the reduced prices now quoted 
by makers. Large consumers are not expected to enter the 
market till the quotation reaches about 70s. In the meantime 
makers of hematite iron are actively employed, and the whole 
of their output is going into immediate consumption. The 
general market quotation for East Coast mixed numbers is 72s. 
for either early or forward delivery. It is stated that contracts 
have been made at that figure, which some makers declare 
barely covers production. 


Iron-making Materials. 

Extreme quietness characterises the foreign ore trade. 
Consumers, who for the most part have accumulated heavy 
stocks, are still keeping out of the market, which continues 
very lifeless. A very large quantity is being imported under 
current contracts, the imports averaging 8000 tons per working 
day. The nominal quotation remains at 20s. for best Bilbao 
Rubio of 50 per cent. quality, ex ship Tees. The freight 
Bilbao-Middlesbrough is unaltered at 5s. 44d. Coke tends to 
become easier, and 19s. now represents a full price for good 
medium furnace brands delivered at works. 


Manufactured Iron and Steel. 

The steel trade continues in a healthy condition, and 
great activity is the rule at most of the works. The great 
bulk of the work is being done under specifications connceted 
with contracts fixed some time ago, but new business is still 
on the quiet side. Customers are standing aloof in the belief 
that prices will be lowered in the near future. As regards the 
manufactured iron trade, it may be noted that while the works 
are well employed there is not the same assurance of a con- 
tinuance of busy trade as in the steel trade, but, nevertheless, 
there seems no reason to take an unfavourable view of the 
prospects. The principal quotations are :—-Common iron bars, 
£8°l5s.; best bars, £9 2s. 6d.; best best bars, £9 10s.; packing 
iron, £6 15s.; iron ship angles, £8 15s.; engineering angles, £8 15s.; 
iron ship plates, £7 15s. to £7 17s. 6d.; iron girder plates, £8 to 
£8 2s. 6d.; iron ship and girder rivets, £9; iron sheets, singles, 
£8 7s. 6d.; iron sheets, doubles, £8 12s. 6d.; steel bars, basic, 
£8 to £8 2s. 6d.; steel bars, Siemens, £8 10s. to £8 12s. 6d.; 
steel ship plates, £8 5s.; steel boiler plates, £9 5s.; steel ship 
angles, £7 17s. 6d. to £8; steel engineering angles, £7 17s. 6d.; 
steel sheets, heavy singles, £8 l5s. to £8 17s. 6d.; steel joists, 
£7 7s. 6d.; steel hoops, £9; steel strip, £8; all less 2} per cent. 
f.o.t. Heavy steel rails are £6 12s. 6d. to £6 15s.; steel railway 

_ Sleepers, £7 10s. to £7 12s. 6d. net f.o.b. Cast iron chairs are 
£4 15s.; cast iron pipes, 1 fin. to 2in., £6 2s. 6d. to £7 ; 3in. to 4in., 
£6 5s. to £6 7s. 6d.: 5in. to 8in., £6 to £6 2s. bd.; 10in. to 1éin., 
£6 2s. d.; and cast iron columns, plain, £7 7s. 6d. to £7 12s. 6d. 
f.o.r. at makers’ works. 


Shipbuilding and Engineering. 

The shipbuilding trade is maintaining its brisk activity, 
notwithstanding the large amount of tonnage that has recently 
been completed. The outlook is quite encouraging, and builders 
are assured of employment for many months to come. The new 
orders placed are of importance, and will provide a large amount 
ef additional employment. Various contracts have been 
recently arranged for providing additions to prominent lines, 
and the Tyne is obtaining a good share of Admiralty work. 
A large steamer has been ordered by the Moss Line, of Liverpool, 
from John Blower and Co., Sunderland, and Whitby owners have 
placed a cargo steamer of about 7000 tons with Pickersgill and 
Sons, Sunderland. It is understood that the Caspian Oil 
Company has placed two vessels, 385ft. in length, with Sir W. G. 
Armstrong, Whitworth and Co., who are already building two 
large tankers to the company’s order. It is reported that some 
concessions are being made in the price of tonnage. A cargo 
steamer of about 7000 tons was recently placed with a North- 
East Coast firm at a price which works out at £7 2s. 6d. a ten. 
Two or three months ago the price of such a steamer would have 
been at least £8 aton. The various branches of the engineering 
trade are actively employed. Marine engineers are excep- 
tionally busy, and boilermakers are also sharing in the prevailing 
activity. It is officially announced this week that the Admiralty 
has provisionally accepted the tender of R. and W. Haw- 
thorn, Leslie and Co. for the main and auxiliary machinery 
of two light cruisers to be built at Pembroke Dockyard. 


Coal and Coke. 

Business in the coal market rules slow. There was a 
pronounced scarcity for this week’s delivery, and for the few 
lots available there was keen competition, and full recent values 
were maintained. For August there is only a limited volume of 
trade passing, and on the whole current prices show some 
easiness. Best Durham gas coals for spot are fully 14s. 103d., but 
all August buyers are holding and are not prepared to pay more 
than 14s. 6d. Steam smalls are scarce and firm in price. Bunker 
coals show some weakness, chiefly owing to the limited amount 
of chartering recently recorded. Ordinary bunkers are put at 
13s., and best qualities at 13s. 6d. to 14s. The coke market for 
all grades is flat, and sellers are having a struggle to maintain 
prices. Foundry coke is 22s. to 24s.; furnace coke, 19s.; and 
gas coke, 16s. 6d. to 17s. 6d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Warrant Market. 

THERE has been comparatively little business done in 
the Glasgow iron market this week owing to the annual holidays. 
The market closed on Friday of last week until Tuesday, and 
during that time business has been quiet. Prices of Cleveland 
iron have, however, been steadier on the whole, sales having 
taken place at 55s. 14d., 55s. 2d. cash, 55s. 54d. one month, and 
56s. for delivery in three months. Transactions were also 
recorded at 55s. 24d. for ten days and 55s. 1ld. for September 
30th. Consumers of pig iron have been purchasing very little. 
The dock labourers on the Forth are out on strike and are not 
handling the iron, which, however, is not wanted in very large 
quantity at the moment. 


The Scotch Iron Trade. 

The produce of the Scotch furnaces this week is going 
largely into store. There are eighty-eight furnaces in blast, com- 
pared with eighty-seven at this time last year. Prices of Scotch 
iron are somewhat easier. Govan and Monkland are quoted f.a:s. 
at Glasgow, Nos. 1, 69s. 6d.; Nos. 3, 68s.; Carnbroe, No. 1, 73s. 9d.; 
No. 3, 69s. 6d.; Clyde, No. 1, 75s.; No. 3, 70s.; Gartsherrie, 
Summerlee, Shotts, and Calder, Nos. 1, 75s. 6d.; Nos. 3, 70s. 6d.; 
Langloan, No. 1, 76s. 6d.; No. 3, 71s. 6d.; Coltness, No. 1, 98s.; 
No. 3, 80s.; Eglinton, at Ardrossan or Troon, No. 1, 70s.; No. 3, 
69s.; Glengarnock, at Ardrossan, No. 1, 75s. 6d.; No. 3, 70s. 6d.; 
Dalmellington, at Ayr, No. 1, 71s.; No. 3, 69s.; Carron, at 
Grangemouth, No. 1, 76s.; No. 3, 71s. per ton. Business in 
the shipping branch of the trade has been very quiet. 


Finished Iron and Steel. 
Makers of malleable iron reported some fresh business 
previous to the holiday, so that they expect to have a fair start 


in the course of next week. Values have, however, been falling’ 
and it is expected that some readjustment of prices will soon 
require to be made. In the steel trade there is a great deal of 
work still in hand, consisting chiefly of heavy shipbuilding 
material. The vessels on the stocks on the Clyde as a rule are 
pretty well forward and new orders are not coming to hand to 
supply the places of the vessels launched, but there is plenty of 
work in sight for months to come, and it is expected that the 
settlement of the wages question will enable business to proceed 
with less interruption than has been the case for a considerable 
time. 


The Coal Trade. 

Shipping of coal has been reduced this week to a 
minimum on the Clyde by the holidays. There has been a fair 
inquiry, however, for next week and the earlier part of August. 
The coal masters are expecting a fairly busy time when the 
collieries are reopened. Steam coal is quoted Ils. to 12s.; 
ell coal, 12s. 6d.; splint, 12s. 9d. to 15s.; best navigation, 
16s. 6d. to 17s.; treble nuts, 12s.; doubles, 11s. 9d.; and singles, 
lls, 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff : Condition of the Steam Coal Trade. 

Ir was the general admission on Change last week that 
the steam coal trade had drifted into a quiet stage as regards 
new business. Sellers, however, were fully engaged, and 
expressed their satisfaction with the Admiralty bookings, which 
had given a firm market. There had been some irregularity 
in respect of the lower qualities of coal, but on the whole the 
demand was good. Extra inquiries of about 150,000 tons for the 
naval manceuvres further strengthened the market. In addition 
the anticipation of August holidays and the likelihood of a 
scarcity of Admiralties caused recent values to stand very firm. 
Drys and Monmouthshires were rather quiet ; house coal and 
other bituminous in but small demand. Latest :—Cardiff 
coal market to-day was quiet and firm. Superior Admiralties 
are expected to become rather scarce and to maintain their 
firmness. Towards the close of the day’s business prices were 
somewhat inflated, the reason being the extra calls for the 
maneeuvres. Other classes of large and small were slow, and 
in some cases easy figures were accepted. House coals quiet, 
patent fuel unchanged, and pitwood unsteady. Following 
closing quotations :—Steam coal: Best Admiralty, large, 2Us. 
to 2ls.; best seconds, 19s. to 19s. 6d.; seconds, 18s. to 18s. 9d.; 
ordinaries, 17s. to 17s. 9d.; best drys, 18s. to 19s.; ordinary 
drys, 15s. 9d. to 16s. 6d.; best bunker smalls, 10s. 3d. to 10s. td.; 
best ordinaries, 9s. 6d. to 10s.; cargo smalls, 7s. 6d. to 8s. 6d.; 
inferiors, 7s. to 7s. 6d.; washed smalls, 12s. to 12s, 6d.; best 
Monmouthshire black vein, large, 17s. 3d. to 17s. 9d.; ordinary 
Western Valleys, 16s. 9d. to 17s. 3d.; best Eastern Valleys, 
15s. 9d. to 16s. 3d.; seconds, 15s. 3d. to 15s. 9d. Bituminous 
coal: Best households, 19s. to 20s.; good households, 17s. to 18s.; 
No. 3 Rhondda, large, 17s. to 18s.; smalls, 12s. to 12s. td.; 
No. 2 Rhondda, large, 13s. to 13s. 9d.; through, lls. to 12s.; 
No. 2 smalls, 8s. to Ss. 6d.; best washed nuts, Its. to lbs. td.; 
seconds, 15s. to 15s. 6d.; best washed peas, I4s. 6d. to 15s.; 
seconds, 13s. 6d. to 14s. Patent fuel, 21s. 6d. to 22s. 6d. Coke : 
Special foundry, 30s. to 32s.; good foundry, 25s. to 28s.; furnace, 
21s. to 22s. Fitwood, ex ship, 22s. 3d. to 22s. 6d. 

Newport (Mon.). 

Newport steam coal business was very quiet to-day, 
though values were well maintained having regard to the 
shortage expected over the holidays. Smalls abundant and 
easy; house coals and patent fuel unchanged. Following 
approximate quotations :—Steam coal: Best Newport black 
vein, large, 17s. to 17s. 6d.; Western Valleys, 16s. 6d. to 16s. 9d.; 
Eastern Valleys, 15s. 6d. to 16s. 3d.; best sorts, 15s. to lds. 6d.; 
best smalls, 8s. to 8s. 6d.; seconds, 6s. 6d. to 8s. Bituminous 
coal: Best house, 18s. to 19s.; seconds, l6s. 6d. to 17s. 6d. 
Patent fuel, 20s. to 20s. 6d. Pitwood, ex ship, 22s. 3d. to 22s. 6d. 


Swansea. 

The anthracite market has been fairly quiet, with a 
weak undertone. All descriptions of large, including big and 
red veins, were freely obtainable at easy values ; machine-made 
nuts scarcely retained their position ; duff strong ; rubbly culm 
rather easy. The steam coal market unchanged. Following 
approximate prices :—Anthracite coal: Best malting, large, 
21s. to 23s. net; second malting, large, 18s. 6d. to 20s. net ; 
big vein, large, 16s. to 17s. 6d., less 2}; red vein, large, 12s. to 
13s., less 24; machine-made cobbles, 21s. to 22s. net; Paris 
nuts, 22s. 6d. to 24s. net; French nuts, 22s. 6d. to 24s, net ; 
German nuts, 22s. 6d. to 24s. net ; beans, 16s. 6d. to 19s. net ; 
machine-made large peas, lls. 6d. to 13s. 6d. net ; rubbly culm, 
6s. 6d. to 7s., less 24 per cent.; duff, 5s. 9d. to 6s. 3d. net. Steam 
coal: Best large, 19s. to 20s., less 2} per cent.; seconds, 16s. to 
l7s., less 24 per cent.; bunkers, lls. to 12s., less 2} per cent.; 
smalls, 8s. to 9s. 6d., less 24 per cent. Bituminous coal: No. 3 
Rhondda, large, 17s. to 18s. 6d., less 2} per cent.; through and 
through, 14s, to 15s., less 24 per cent.; smalls, 11s. to 12s., less 
2}percent. Patent fuel, 18s. to 19s., less 24 per cent. 


Iron and Steel Trade. 

The various departments at Dowlais are now, and have 
been for some time, doing good work week after week. Follow- 
ing latest prices :—Pig iron: Hematite mixed numbers, 72s. 3d. 
cash and 72s. 7d. month; Middlesbrough, 55s. 24d. cash and 
55s. 64d. month ; Scotch, 64s. cash and 64s. 4d. month ; Welsh 
hematite, 77s. 6d. to 78s. 6d.dd.; East Coast hematite, 76s. c.i.f.; 
West Coast hematite, 76s. 6d. mi. Steel bars: Siemens, 
£5 5s. per ton; Bessemer, £5 per ton. Rubio iron ore, 19s. 6d. 
to 20s. 


Tin-plate. 

Finished black plates, £10 per ton ; galvanised sheets, 
24g., £10 17s. 6d. to £11 per ton. Block tin, £185 cash and 
£185 10s. three months. Copper, £64 Is. 3d. cash and £64 3s. 9d. 
three months. Lead: English, £20 10s. per ton; Spanish, 
£20 5s. per ton. Spelter, £20 lis. per ton. Silver, 27/sd. 
per oz. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 10th. 


UNDER the recent recession in pig iron prices a good demand 
has been maintained for the last few days,and any advance in 
prices frightens buyers away. Consumers are willing to load up 
at current quotations, which they know is close to cost of pro- 
duction, and they also know that makers will seize the first 
favourable opportunity to get more money. Crop indications 
are extremely favourable. The volume of visible requirements 
is heavy. Mid-summer quiet will be of short duration. Mill 
repairs are now in progress. _ Numerous enterprises are engaging 
the attention of capital, but there seems to be a consensus of 
opinion that it is advisable to delay large enterprises until the 
tariff question is adjusted, and until it is known whether a new 
banking and currency system is to be forced through Congress 
this session. The volume of business on the books of all the 





mills assures uninterrupted activity for a long time to come. 





Correlatively it means steady prices apart from trifling fluctua. 
tions which are always — The general feeling is that now 
is a good time measurably to catch up with business. Ship. 
builaing business is enjoying exceptional activity, and cay 
builders have heard this week of large orders for cars that may 
be placed later in the year. A good deal of expansion of rolling 
mill capacity is reported from time to time. With mills crowded 
as they are, many of them to the end of the year, there is natu: ally 
no disposition to beg or bid for business. Considerable new 
railroad projecting is heard of, though probably very little of 
it will be undertaken this year. Copper is weakening, and the 
estimated further reduction of surplus stocks is pui at 
20,000,000 Ib. This is largely due to curtailed production and 
increased exports and domestic consumption. The domestic 
market is in strong hands, and it is felt that there will be no 
serious weakness in copper or any attempt to force it on the 
market. 
New York, July 17t)). 

While the Steel Corporation has been maintaining pric: 
wire products independents are shading prices 2 dols. per 
But little shading is apparent in other products. Coke has 
improved in demand and firmer prices are restored. The is. 
tribution of hard and soft coal is at a high point. Quite a number 
of small contracts for steel rails for 1914 delivery has been 
placed, and there are several inquiries, one from the Burlington 
and Sante Fé for 25,000 tons. The Southern Railway has con. 
tracted for 10,000 tons of rails for delivery before the end of this 
year. This company is inquiring for 55,000 tons of rail joists, 
The total inquiries for steel rails aggregate 100,000 tons and 
200,000 tons all told of joints. The pig iron market is active 
in small lots, but dull as to large quantities. Pipe iron is quite 
active. There is a disposition to await developments among 
the large consumers, especially the railroads, which is partly 
due to the difficulty in arranging financial details. A serious 
strike has just been averted in railroad circles and outside of {his 
there is industrial quietude. Steel makers express the con- 
fident belief that early autumn will bring to the fore a large botch 
of orders from the railroads, shipyards, car and loccmotive 
works. It is certain that the projects planned and financed 
will have to be pushed before long. As to prices, there is scarcely 
any fluctuation and manufacturers are strongly disinclined to 
depart from present prices. Copper is weak, owing to the with- 
drawal of many foreign and domestic purchesers, and electro- 
lytic and casting are quoted at 144 and 14} respectively for this 
and next month. The large volume of business on the books 
of mills and furnaces exerts a steadying influence. Tin prices 
are steady and there is a gocd demand for consumers at as low 
as 38}. Receipts so far this month, 2175 tons ; afloat and con 
signed to the United States, 1752 tons. 
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INSTITUTE OF METALS. 


On August 28th and 29th the Institute of Metals is to hold at 
Ghent its first foreign meeting. Professor A. K. Huntington, 
Assoc. R.S.M., will preside. 

The first session of the congress will commence at 10 a.m. 
on August 28th with an official weleome of the members on 
behalf of the University and Municipality of Ghent.  After- 
wards, and during the morning of August 29th, there will be 
‘presented a number of papers, which will be read and discuss« d. 
Among these will be the second report to the Corrosion Committee 
by Dr. G. D. Bengough and Mr. R. Jones. 

Mr. H. Garland, a delegate from Egypt, will present a paper 
on “ Metallographical Researches on Egyptian Metal Anti- 
quities.”” Two other foreign papers will be “‘ The Specific 
Volume and Constitution on Alloys,’’ by Dr. W. M. Guertler, 
Berlin, and ** Copper Rich Alloys,” by Professor 8. L. Hoyt, 
University of Minneapolis. Dr. T. K. Rose, of the Royal Mint, 
will present a paper on “ The Annealing of Gold,” and Dr. W. 
Rosenhain, F.R.S., and Mr. D. Ewen, M.Sce., both of the National 
Physical Laboratory, contribute jointly “The Intercrystalline 
Cohesion of Metals—Second Paper.” Other contributions are 
by Mr. J. H. Chamberlain on *“‘ A Further Study of Volume 
Changes in Alloys ;”’ by Dr. C. H. Desch and Mr. 8S. Whyte, on 
‘The Micro-chemistry of Corrosion: I., Some Copper-Zine 
Alloys ;” by Mr. F. Johnson, on ** A Method of Improving the 
Quality of Arsenical Copper ;’’ by Professor A. A. Read, on 
‘The Influence of Phosphorus on some Copper-aluminium 
Alloys ;” and by Mr. T. West, on ‘The Determination of 
Oxygen in Copper and Brass.”’ 

After the presentation of these papers visits will be paid to the 
works of Messrs. Van de Kerkhove, and the manufacture of 
Diesel engines will be investigated at the works of Messrs. 
Carels Fréres. One afternoon will be devoted to the Interna- 
tional Exhibition. 

Those who desire to attend the meeting should communicate 
with the Secretary of the Institute of Metals, Mr. G. Shaw Scott, 
M.Sec., Caxton House, Westminster, S.W., not later than Tues- 
day, July 29th. 








FORTHCOMING ENGAGEMENTS. 


TUESDAY, JULY 29rn, ro FRIDAY, AUGUST Ist. 


INSTITUTION OF MECHANICAL ENGINEERS.—Summer meeting 
at Cambridge. For particulars see page 40. 


THURSDAY AND FRIDAY, AUGUST 28TH AND 29ru. 
INSTITUTE OF METALS.—Summer meeting at Ghent. 


MONDAY, SEPTEMBER Ist, AND FOLLOWING DAYS. 
IRON AND STEEL INstTITUTE.—Summer meeting at Brussels. 








TriaAts FoR STEAM OR MoToR PLovuGHING ENGINES.—In 
order to make general the cultivation by means of engines in 
Belgian Congo, the Belgian Ministry for the Colonies announces 
an international contest for ploughing engines to be held in 
September next in Belgium. The engine which is adjudged to 
o be the best will be bought by the colony or will be awarded 
an indemnity to cover partially the expenses of participation 
in the trials. The total sum to be expended in prizes amounts 
to about £3600. Some important English, German, Belgian, 
and French firms have already entered for the trials. Entries 
will be received till the Ist September next. All further 
information may be obtained from the Director-General of 
Agriculture of the Ministry for Colonies, 7, Rue Thérésienne, 
Brussels. 

Conrracts.—Mitchells, Ashworth, Stansfield and Co., Limited, 
23-24, Old Bailey, London, E.C., have received an order for 
15,000 insulator packing pads to be made in their speciality 
** Mascolite,”’ quality P.S.P. jin. thick, from the Central Argen- 
tine Railway, Limited. These pads are to be used under the 
conductor rail insulators in the electrification of the railway 
company’s suburban lines. The same firm has also received a1 
order for 24,000 lineal feet of “‘ Mascolite ’’ P.S.P., fin. thick and 
2in. wide, for the Burma Railways, to be used for body cushions. 
—Among other orders recently received by Ed. Bennis, Limited, 
are those for fifteen coal handling plants of various types and 
for seventy-seven Bennis stokers. In the former case there were 
eight separate orders and in the latter twenty-two separate 
orders, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

TuERE is still no improvement in the iron and steel 
trade of the district. On the contrary, the downward tendency 
has been more marked since the beginning of the quarter. The 
reductions in prices which the Steel Convention resolved upon 
are generally regarded as not in proportion to the low rates for 
finished iron. asic bars have been much affected by the 
decreasing tendency, and offers are known to have been made 
at M.98 p.t., with 14 per cent. discount ; compared with the 
maximum prices of last year this means a reduction of M.25 
to M.30 p.t. In some specially favoured instances sales have 
been effected at M.100 to M.102 p.t. Demand and inquiry 
are satisfactory ; dealers purchase rather less freely than before, 
and the business on home account is less active than export. 
Prices for foreign delivery are extremely depressed, and M.91 p.t. 
Antwerp is said to have been taken. Plates have gone down 
perceptibly, the current price for sheets being M.125 to M.130 p.t. 
compared with M.142.50 to M.147.50 p.t. last quarter, Ship- 
building requirements are reported to be in a weakening con- 
dition, but this is due to the fierce competition of some of the 
leading firms. Hoops are moving further downwards, the de- 
crease in quotations since June being M.10 p.t. The warrant 
prices for bars, plates, and hoops have likewise been reduced. 
Weakness prevails in the wire trade; the inland quotation 
for wire nails is 130 p.t. and the export price M.110.50 p.t. 
Copper plates have been reduced M.3 p.t., and now stand at 
M.170 p.t., and zine has also moved downwards. 


List Prices. 

The following are the current quotations per ton free 
at works :--Raw spathose iron ore, M.13.10; the same, roasted, 
M.19; Nassau red iron ore, M.14.50, net at mines. Spiegeleisen, 
10 to 12 per cent. grade, M.82 ; white forge pig, M.69 ; iron for 
steel! making, M.72 to M.75; Luxemburg foundry pig, No. 3, 
M.63 to M.65 ; German foundry pig, No. 1, M.77.50; the same, 
No. 3, M.74.50; German hematite, M.81.50; common basic 
bars, M.100 to M.103; iron bars, M.145 to M.148: basic hoops, 
M.130 to M.137.50; common steel plates, M.120 to M.125 ; 
steel plates for boilermaking purposes, M.130 to M.135; sheets, 
M.128 to M.133. 


The Steel Convention. 

The deliveries of the Convention in June this year were 
605,570 t., compared with 567,331 t. in May this year and 
615,429 t. in June, 1912. Of the quantity mentioned 132,595 t. 
were semi-finished steel, compared with 141,628 t. in May this 
year and 169,187 t. in June, 1912 ; railway material, 282,003 t., 
as compared with 237,194 t. in May this year and 215,670 t. in 
June, 1912; sectional iron, 190,972 t., compared with 188,509 t. 
in May this year and 230,572 t. in June, 1912. 


Austria-Hungary. 

Business continues dull in the iron and steel industry’ 
Prices for bars have been reduced lately 1 crown, while girders 
and plates have remained unchanged. A languid trade is done 
in pig iron, and the coal business is also quiet and irregular. 
It has been officially stated that during the first five months 
this year 67,312,554 q. pit coal have been raised, compared with 
64,316,035 q. in the same period last year; output in brown 
coal was 117,174,154q., as compared with 106,750,107 q.; 
coke, 10,350,690 q., as compared with 9,251,637 q.; briquettes, 
804,673 q., as compared with 689,858 q.; brown coal briquettes, 
1,026,727 q., as compared with 991,629 q. in the same period in 
1912. 


Languid Tone in Belgium. 

Much quietness continues in the iron industry so far 
as new business is concerned. The demand for raw and manu- 
factured iron is slack, and more iron is being produced than can 
be disposed of, although reductions in output are the order of 
the day. Present quotations hardly cover the costs of produc- 
tion, and yet they seem not to have touched bottom. At the 
blast furnace works stocks have increased to such an extent that 
some furnaces are going to be damped down or blown out. 
Forge pig is quoted 68.50f. p.t.; basic, 80f.: foundry pig, 79f. 
p.t., but these must be considered as nominal prices. . In order 
to meet the competition of their French rivals, who have been 
very successful in a number of cases, the Comptoir des Aciéries 
Belges has granted to those customers who will cover their 
entire demand at the Comptoir, a reduction of 4.50f. p.t. for 
semi-finished steel. Compared with the price ruling during 
last quarter, this means a reduction of 19.50f. p.t. Ingots 
stand at 92.50f. p.t., rolled bars 100f., billets 107.50f., plates 
110f. p.t. These are net prices, the usual ristorno having been 
abolished. A quiet business is being done on foreign account 
at 74s. to 75s. for rolled bars. Scrap iron has been reduced to 
55f. to 57.50f. p.t. for common quality. The state of the rail and 
girder trade continues bright ; the girder mills are experiencing 
considerable difficulty in clearing off in contract time orders pre- 
viously secured, and the rail mills are extremely busy. An 
order for 4006 t. rails for China and another for 4100 t. for 
Argentina have recently been booked, and orders of 5200 t. 
for Brazil and 43,500 t. for South America are pending. Further 
reductions in the price of plates are reported from the export 
trade. For heavy steel plates, £5 10s. p.t. and less is taken ; 
sin, plates stand at £5 15s. p.t. f.o.b. Antwerp: while inland 
quotations are 140f. to 145f. p.t. for heavy plates. Foreign 
competition, especially that of the German mills, is keenest in 
bars, and prices are moving down rapidly. Basic bars are 
quoted 132.50f. p.t. for home consumption, iron bars 147.50f. 
p.t., while export prices range between £4 12s. and £4 17s. p.t. 
Hoops, on the other hand, have improved in demand, and 
realise £6 10s. for export and 170f. p.t. for home consumption. 
The constructional shops have been fortunate in securing some 
foreign contracts. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Ovrt of sixty-four applicants Mr. Charles M. Wilson, assistant 
gas engineer, Greenock, has been appointed chief assistant 
engineer to the Aldershot Gas, Water and District Lighting 
Company. 

FERRANTI LiMiTED, have opened a new showroom at Central 
House, Kingsway, London, W.C., which contains a display of 
meters, detail switchgear, oil switches, and electrical heating 
and cooking apparatus. 

CLAYTON AND SHUTTLEWORTH, Limited, of Lincoln, announce 
that their works will be closed for their workmen’s annual 
holidays from July 26th to August 2nd inclusive, during which 
period they will be unable to receive or deliver goods. 

HersBert Morris, Limited, of Empress Works, Lough- 

borough, Leicestershire, ask us to state that from August 4th 
to 12th next their works will stop for stocktaking and overhaul 
of plant, and that the offices will close for the yearly holiday. 
A limited number of the staff will, however, be in attendance to 
deal with urgent matters. 
_ Francis Morton anv Co., Limited, of Hamilton Ironworks, 
Garston, Liverpool, advise us that their works and offices will 
be closed from Saturday, August 2nd, to Saturday, August 9th, 
both inclusive. A small staff will be in attendance to deal with 
urgent correspondence. During this time no deliveries of 
material will be made and no goods will be received unless 
special arrangements have been made beforehand. 





BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion is ted from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the plete Specificati 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 











STEAM ENGINES. 


1596. January 20th, 1913.—IMPROVEMENTS RELATING TO THE 
SPEED CONTROL OF PRIME Movers, Siemens-Schuckeit 
Werke, G.m.b.H., 3, Askanischer Platz, Berlin, S.W. 11, 
Germany. 

The arrangement described in this specification has in view 
a means whereby any form of regulator that is suitable for regu- 
lating and adjusting the speed within a limited range may be 
used at any speed and also for reverse operation. A denotes 
a prime mover—say, for example, a turbine—B the control 
member, in this case a throttle valve. The control valve B 
is operated by an auxiliary motor C, which is set inte operation 


























by the centrifugal governor D. The governor D is driven from 
the shaft E of the prime mover A through transmission gear F, 
which in this case is a differential gear. The shaft G is driven 
by suitable means at constant speed, and the direction of rotation 
is such that the speed of the governor D is the sum of the speeds 
of the shafts E and G. By altering the relations of the deter- 
ming parts of the governor, for example, by moving the sleeve H, 
by means of the lever J, the speed at which the governor tends 
to run can be altered in known manner.—July 2nd, 1913. 


INTERNAL COMBUSTION ENGINES. 


17,345. July 25th, 1912.,.-[mproveD VALVE MECHANISM FOR 
Exposition Morors, A. J. B. Jaubert, Simiane (Basses 
Alpes), France. 

A is the cylinder, B the motor piston, C an annular valve 
member sliding between the cylinder A and a plug D shaped like 
a fixed piston. The valve is provided at E with packing rings. 
The plug D is also provided with packing rings at F. The 
sparking plug is inserted at G. The admission is made by an 
annular series of ports H formed in the valve member when the 
latter descends below the bottom of the plug D to form com- 
munication between the cylinder and the inlet conduit J. The 
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cylinder is provided with a single annular series of exhaust 
ports K, which are uncovered by the lower edge of the valve 
member when it rises. Movement is communicated to the 
valve by means of rods L attached to lugs on the valve member 
C and guided parallel to the axis of the cylinder. The rods L are 
actuated in the required manner by means of a fork M moved 
by two excentrics P, Q, of which one turns at half the speed and 
the other at the speed of the motor. The excentrics act on 
members which slide on the rod of the fork M.—July 2nd, 1913. 


20,311. September 6th, 1912.—ImPpRovVEMENTS IN TRUNK 


PistoNs AND THE METHODS OF MakING Same, W. L.. 


Spence, 30, George-square, Glasgow. 

The piston body is formed of two or more independent sheet 
steel stampings or drawings designed to facilitate being welded 
into @ homogeneous structure after assembly and to be finished 
by grinding only without boring or turning. The piston head A 
is of heavier section than the skirt, and is preferably domed 
with cupped walls B serving both to conduct heat directly to 
the cylinder and forming an abutment for the single two-turn 
piston ring C. The skirt of the piston is formed of a thin drawn 
shell D. This shell has o flat or dished top E with a peripheral 
annulus F for welding to the head. The closed end of the shell 
is of value in forming with the piston head a heat insulating 
space between the combustion chamber and the crank chamber, 
thus minimising overheating and carbonisation of the oil. The 
shell is preferably formed with three diameters ; the smallest, G, 
is surrounded by the piston head walls and by the piston ring, 





the middle diameter H is also clear of the cylinder and carries 
the gudgeon pin sockets J, while the third one K corresponds 
to the cylinder bore. The several shoulders and the inturned 
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lip L tend to the preservation of true cylindrical form. A sleeve 
or band M welded over the first shouider serves as the second 
abutment for the piston ring. This sleeve may be of full dia- 
meter and take a bearing in the cylinder.—July 2nd, 1913. 


DYNAMOS AND MOTORS. 


2136. January 27th, 1913.—IMPROVEMENTS RELATING TO 
THE CONTROL OF EvLectric Motors ror Drivinc ScREw 
PROPELLERS, Siemens-Schuckertwerke G.m.b.H., 3, Askan- 
ischer Platz, Berlin, S.W. 11, Germany. 

This specification describes a method of quickly starting, 
regulating, or reversing motors for driving screw propellers. 
According to this method the armature is switched into the power 
circuit without using a starting or regulating resistance, that is 
to say, without a resistance which materially reduces the 
strength of the current. The motor has a compound winding, 
the series portion of which is fed by the armature current 
either directly or through the medium of a transformer.— 
July 2nd, 1913. 


SWITCHGEAR. 


1496. January 18th, 1913.—ImpRovEMENTs IN Time SwitcHES 
FOR ELECTRICAL AND OTHER Purposes, H. F. J. Thomp 
son, 65, Cambridge-mansions, Battersea Park, London, 
a and J. H. Bowden, 101, Eltham-road, Lee, London, 
SE 


The contact parts are mounted on an insulating base A 
attached to and completing the base plate B of the clock mechan- 
ism. The main spindle C passes through the base and carries 
and drives a disc D and also the operating arms E, F, which 
carry rollers at theirends. These arms are adjustable circumfer- 
entially so as to set the apparatus to operate at the required time. 
The disc and arms are clamped to the spindle by a milled nut, 
after being set to desired times. The contact apparatus proper 
comprises two terminals G, H, of which H is provided with a 
suitable platinum contact. To the terminal G there is attached 
a contact spring J, which also carries a platinum contact co-acting 
with that on the terminal H. There is, further, riveted to the 
spring arm J an insulating plate K. The contact arm J tends 
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normally to stand out in the position indicated in dotted lines. 
It is operated by means of a latch lever L having two upstanding 
parts, one, M, at the end and the other, N, at its side. To this 
latter is attached a spring. Opposite the projection N the 
lever is formed as a catch, which co-operates with and can 
engage under a metal segment P secured to the arm J. In 
action the arm F engages the projection N on the lever L and 
turns its laterally about its pivot. This releases the plate P 
from the catch, so that the arm J springs quickly into the posi- 
tion shown in dotted lines, thus breaking the circuit. At the 
desired interval subsequently the arm E engages the projection 
M and moves the lever L longitudinally. In this movement 
the catch again rides over the plate P. Shortly after its engage- 
ment the arm E escapes from the projection M, with the result 
that the lever L is allowed to fly back under the action of the 
tension spring. The catch carries the arm J with it, so closing 
the contact quickly.—July 2nd, 1913. 


CRANES AND CONVEYORS. 


25,884. November llth, 1912.—IMPROVEMENTS RELATING 
To Lirtinc AND Lowerine Apparatus, D. T. Young, 
Ryland-street Works, Birmingham. : 

The engraving shows the invention applied in connection with 

a double lift safety hoist. The pinion A, which is connected 

through a wheel B to the load wheel C, has an internally threaded 

centre adapted to screw upon the threaded portion of the shaft D 

on which it is mounted. The end faces of the pinion are pro- 

vided with clutch-like projections E arranged to engage corre- 
sponding parts on the adjacent faces of locking collars F, which 
are pressed by the screw action against the ordinary ratchet- 
controlled friction members. The locking collars are threaded 
to suit the thread of the shaft. The friction members comprise 
a ratchet disc G rotatable on the screw when free and a thrust 
collar H secured to the shaft. Similar friction mechanism is 
arranged on each side of the pinion. The ratchets are controlled 
by pawls J pivoted on the frame of the mechanism. The 
suspended load causes the pinion to be brought into engagement 
with one or the other of the locking collars, according to which 
end of the lifting chain is attached to the load. The collar, 
by the slight rotation imparted to it by the pinion, is caused 
to grip the ratchet disc. As the collar is screwed there is no 
thrust or end pressure between the pinion and the collar, with 
the result that when the turning action of the pinion is reversed 
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due to a transference of the loading from one end of the chain 
to the other, the pinion will at once withdraw from engagement 
with the locking collar on the one side and pass into engagement 
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with the collar on the opposite side, and thus at once provide 
for the self-sustaining effect for the new condition of loading.— 
July 2nd, 1913. 


MEASURING AND TESTING INSTRU MENTS. 


22,262. September 30th, 1912.—ImMPROVEMENTS RELATING 
To ComBINED E.ectric InpIcaTorRs aND STEAM FLow 
Meters, The British Thomson-Houston Company, Limited, 
83, Cannon-street, London, E.C. 

This invention relates to devices for enabling the firemen 
tending the several units in a battery of steam boilers to obtain 
from each boiler its proportionate share of the total output of 
the battery. The boilers A are connected by risers B to a header 
C, from which the steam is led by mains D to engines E driving 
electric generators F. These generators feed in parallel into 
the bus-bars G. They are preferably connected by an equalise: 
conductor H. In one of the bus-bars is a series resistance 
and in shunt thereto is an ammeter K. A shunt circuit L is 
thrown around this ammeter controlled by an adjustable 
rheostat M. In this circuit is a master ammeter N, which is 
in series with a plurality of auxiliary ammeters P, each adjacent 
to its respective boiler A. In the riser B of each boiler is inserted 
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the pressure difference nozzle of a flow meter Q, which is arranged 
in such a way that the target of the meter swings over a scale 
concentric with that of the ammeter needle. The main ammeter 
K indicates the total current flowing in the bus-bars. Assum- 
ing a load of 900 ampéres on the three generators, the needle 
of the ammeter K will stand at that figure on its scale. The 
station operator will then move the arm of the adjustable rheostat 
M until the needle of the master ammeter N coincides with an 
indication of 300 ampéres on its scale. This permits a small 
current to flow through the auxiliary ammeters P, whose needles 
will all move to the 300 mark on their scales. In this way 
each fireman will be informed as to what share of the total load 
his boiler should take care of and will thereupon handle his fire 
so as to cause the target of his flow metet to coincide with the 
needle of his ammeter.—July 2nd, 1913. 


SHIPS AND BOATS. 


9865. April 25th, 1912.—IMPROVEMENTS 1N APPARATUS FOR 
STORING AND LAUNCHING Boats ON Boarp Suip, Sir W. G. 
Armstrong, Whitworth and Co., Limited, and A. J. Lew- 
kowicz, both of Elswick Works, Newcastle-upon-Tyne. 

The davit frames are arranged to traverse simultaneously 
right across the ship on the track shown and pick up any boat 
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at any point in the width of the ship. carry it to the side and lower 
it to the water. The davit is fitted with lowering gear for 
rapidly and safely lowering the boats in succession, Boats 


can be launched from either side of the ship in case of necessity. 
If more than one set of davit frames is used one may be used for 
launching while the other acts as a feeder. Hoisting gear is 
also provided. The traversing gear consists of studded pinions 
engaging with holes in the upper flange of the track. The 
studded pinions are fixed to a tubular shaft extending across 
from one davit frame to the other. The tubular shaft is worked 
by worm or spur gear from one or both of the davit frames. 
The necessary power is conveyed to the mechanism of the davit 
by means of a pitch chain, rope or shaft passing from one end 
ot the track to the other and round a wheel on the davit. The 
details of the mechanism for working the davits are also described 
and illustrated in the specification.—July 2nd, 1913. 


4495. February 2Ist, 1913.—IMPROVEMENTS IN RUDDERS 
AND MEANS FOR OPERATING SAME, William Tamlin, 112, 
Walters-road, Swansea. 

This invention provides an auxiliary control for the rudder 
by an auxiliary tiller and ropes in addition to the ordinary tiller 
and ropes. The rudder is composed of two covering plates 
secured by brace straps and spaced apart by distance pieces 
leaving an intervening space to permit the free passage of 
water between them to avoid kicking. This space is several 

















times greater at the back than at the front, a convenient ratio 
being 3to l. A is the auxiliary tiller and B a web-like extension 
at its base whereby it is bolted between the two covering plates 
C and D at the sides of the rudder. _E is the tiller head to which 
are attached the tiller ropes F, which enter holes in the sides 
of the ship and pass through tubes in the ship’ quarters and are 
then carried to the barrel of the steering wheel. 


the usual way.—July 2nd, 1913. 


BATTERIES AND ACCUMULATORS. 


15,404. July 2nd, 1912.—IMPROVEMENTS IN STORAGE Bat- 
TERIES, Edward Sokal, 2841, Michigan Boulevard, Chicago, 
U.S.A. 


a cover B to effect a gas-tight closure of the receptacle. 
interior of the receptacle ; 
pump. The pump serves for forcibly conveying the electrolyte 


from the hollow of the innermost electrode through the other 


the receptacle A and the outermost electrode. A tube E 


No 15,404. 


Soo 


wore crcranre sare crremaraAy 





= 





ceed ca 


et kad bee 


SSS 


Seer er eee 


SS 


ELID LLY DISD 


SSSEESSRES 


SG ||SMGSSSS 
SELLS ILHL DIDO 


emcuceces 


ms 
SS 


RS 


pecmomememe 
SSS SES 
SSS 


conveys the electrolyte from the compartment D back into the 
tubing C. The electrodes F are of cylindrical shape, and are 
set one into the other. They are separated from each other by 
porous cells G, which are provided with bottoms and which allow 
the electrolyte to pass successively through all the electrodes. 
The cells G being in engagement with the surface of the elec- 
trodes, serve as support for the active mass, and the electrodes 
therefore may be made relatively thin. The electrodes consist 
of perforated sheet metal, the active mass being held on both 
sides of each electrode by means of the perforations after it has 
been applied in moist condition, and after it has been compressed 
therein.—July 2nd, 1913. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,063,360 Steam Hammer, A. J. Larsen, Brooklyn, N.Y.— 
Filed August 16th, 1912. 
Tue hammer has a vertical cylinder, having in its bottom 
portion a main piston chamber and in its top portion an enlarged 
supplemental piston chamber at the bottom of which is an 
annular shoulder. A vertical movable piston, to the rod of 
which is connected the hammer, operates in the main piston 
chamber, while a supplemental vertically movable unattached 
piston operates in the supplemental piston chamber and is 
provided with a downwardly directed extension movable in 
the main piston chamber. A steam supply passage communi- 
cates with the top portion of the supplemental piston chamber, 
and a second steam supply passage communicates with the top 





This auxiliary | 
tiller is used in addition to the one on deck, which is operated in | 





The battery comprises a receptacle A, which is provided with | 
A tube | 
C extends from the cover B and is in communication with the | 
this tubing is also connected with a | 


electrodes into a compartment D disposed between the wall of | 


| underneath 


| and the cam shaft for rotating the latter. 








portion of the main piston chamber, By-passes are formed in 


the sides of the main piston chamber and communicate wit) it 
above and below the second steam passage. By-passes are alsy 
formed in the sides of the top portion of the main piston chamber 

















and open radially into it below the annular shoulder and open 
upwardly through the annular shoulder. There is only one 
claim. 


1,063,463. CRUSHING AND GRINDING Mutt, J. 
Germany.—Filed April 3rd, 1912. 

The grinding roller is composed of ring-shaped saw blades 
clamped together on a core. A breast plate is held by a pivoted 
arm against this roller. There is a rock shaft, with an arm 
mounted on it, and a link connects this arm with the breast 
plate. A weighted arm is mounted on the shaft and tends to 
press the breast plate against the roller. A pivoted lever is 


1063463] 


Mohs, Dessau, 





arranged above the weighted arm, and a rod connects the 

end of the arm with the weighted arm. A cam shaft is arranged 

the lever, and a cam is fixed on the shaft so as 
to rock the lever and withdraw the breast plate temporarily 
from the roller. There are connections between the roller shaft 

There are three 

claims. 

1,064,296. PLacer Mintna Macuine, C. R. Dennison, Youngs- 
town, Ohio, assignor of one-third to J. B. Chambers, and one- 
third to W. V. Burnett, Youngstown, Ohio.—Filed January 
llth, 1912. 

The means for concentration include a pair of reversely inclined 
sluiceways which are arranged above and mounted upon a tank. 
Perforated walls providing a tailings bin within the tank. Thi- 
tailings bin is in communication with the discharge end of the 
lower sluiceway section. An upright circulating flume is 
mounted upon the tank, and the lower end of the circulating 





























flume communicates with the tank upon the exterior of thie 
tailings bin, while the upper end of the circulating flume i- 
adapted to discharge into the upper end of the upper inclined 


sluiceway. Mechanical lifting and circulating devices are 
provided within the upright flume, and there are mechanical 
means for removing the tailings from the tailings bin. There 
are three claims. 








Tue AtBert Mepat.—The Council of the Royal Society of 
Arts attended at Buckingham Palace on Friday morning last, at 
11 o’clock, when the Duke of Connaught (President of the 
Society) presented to his Majesty the King—for nine years 
President and now Patron of the Society—the Society’s Albert 
Medal for the present year, “in respectful recognition of hi- 
Majesty’s untiring efforts to make himself personally acquainted 
with the social and economical conditions of the various parts 
of his dominions, and to promote the progress of arts, manu- 
factures, and commerce in the United Kingdom and throughout 
the British Empire.” 
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JULY. 


Warships and Oil. 

On Thursday, 17th of the month, the 
Supplementary Navy Estimates were introduced in 
the House of Commons by Mr. Churchill. The 
oreater part of the First Lord’s speech was occupied 
with the use of oil fuel in the Navy. He made it 
clear that we are embarking on a new policy. The 
age or oil firing has come, and step by step the number 
of coal-fired warships will grow less and _ less. 
Destroyers, cruisers and battleships are all being 
ordered for oil firing only, and it appears as if coal- 
fired ships will in the future be reserved for protecting 
the “tankers,” which will bring oil-to our shores for 
our belligerent fleets. In these circumstances, the 
gources of supply and the price to be paid are matters 
of the first importance. For our immediate needs 
a five years’ contract is to be made with various firms 
and under certain conditions which are confidential. 
For future supplies we are, quite properly, to look in 
as many directions as possible, so that the cutting of 
one line of communication may not wholly deprive 
us of fuel. ‘It is,” Mr. Churchill said, “ not a case 
of choosing this course as against that. On no one 
quality, On NO One process, ON no One country, on no 
one sea route, and on no one oilfield must we be 
dependent. Safety and certainty in oil lie in variety 
and in variety alone.” Abstractly this is a very sound 
policy, but since a certain fairly close measure of 
consistency in the quality of oil is required, it would 
seem to involve the construction of home refineries 
to bring the various oils that enter the country to one 


standard. 


The Naval Programme. 


On the occasion referred to in the 
preceding paragraph, the First Lord discussed 
also the shipbuilding programme. The refusal of 
Canada to build the three first-class battleships 
proposed by Mr. Borden has raised again the 
question of our naval supremacy. It was hoped 
that the British Government would decide to build 
the ships itself. But it has not done so. All it 
proposes to do is to lay down seven months earlier 
than was originally intended, three of the battleships 
provided for in this year’s Estimates. It apparently 
has not yet given up all hopes that Canada will 
change her mind, and it does not think that the 
rumours of accelerated or enlarged programmes of 
Austria and Italy need be regarded too seriously. 
Mr. Churchill gave some figures which are worth 
quoting, though it is impossible to confirm them. 
“We are,” he said, “‘ due to receive a torpedo-boat 
destrover on the average once a week for the next 
nine months. During the next twelve 
months we shall receive on the average a light cruiser 
every thirty days, and during the next eighteen 
months we shall on the average receive a super- 
Dreadnought of the latest possible type and of the 
highest possible cost every forty-five days.’”? These 
figures are impressive, but they would have been 
more convincing if the parallel figures for other 
Powers, combined, had been set against them. 


The New Milan-Genoa Railway. 


DurtNc the last month the new line which is 
to shorten the journey between Genoa and Milan 
has given rise to dissensions of an acrimonious and 
almost clamorous nature. The direct route approved 
by the Ligurian—Lombard Commission was. slightly 
prolonged by the State Railway engineers, on account 
of the treacherous nature of the clay soil through 
which the great tunnel of 11} miles has to be bored. 
A third scheme then arose, whose merits, according 
to its partisans, consist in the fact that the line, 
though longer and steeper, would be safer and less 
expensive. The true reason, however, is that the 
railway, carried slightly more to the westward, offers 
to Turin advantages in which the other route is 
lacking. The Piedmontese capital therefore, after 
sending a delegation to Rome, has passed emphatic 
resolutions, and somewhat peremptorily requested 
six months for the preparation of complete details 
according to its liking. Genoa and Milan, on the 
other hand, though more measured in the expression 
of their feelings, are determined that the State 
Railway project be put into execution forthwith. 
The objections of Turin, they say, should have been 
formulated at least three years ago; the reopening 
of the question would now entail, not only extra 
expense, but serious loss of time, and therefore of 
trade, to a port the turnover of which will undoubtedly 
be greatly increased by the enlargement of the quays 
now about to be undertaken. Finally, it is argued 


that the commercial interests of the Lombard capital 
are far more important than those of Turin, to which 


i 





town a somewhat cruel hint is thrown out that the 
best means of ensuring a quicker service to Genoa 
would be to devote its energies to electrifying the line 
to Ronco, and so shortening the journey by an hour. 
Thus the matter stands at present, and the Govern- 
ment is confronted with a situation which might well 
furnish an argument to the opponents of the nationali- 
sation of railways. 


The Industrial Motor Vehicle. 


Tur heavy motor vehicle exhibition which 
was held in London during the past month emphasised 
in a very marked manner the improvement in both 
the design and construction of the industrial vehicle 
which has taken place during the last few years. 
Although it is only fair to the pleasure car designer 
to say that a great deal of the progress made is the 
result of experience with the lighter machines, there 
are many features in the design of the commercial 
motor which do not come into consideration in the 
former. Perhaps the most remarkable point of 
the newest designs in transmission systems is the 
increasing adoption of worm gearing for the final 
drive. This is largely on account of the subsidy 
which is being offered by the War-office for live- 
axled vehicles. It seems unnecessarily hard on the 
excellent machines which use chain gearing for the 
final drive, for the chain has proved itself both 
efficient and reliable and many good judges are of 
opinion that the War-office experts who drew up the 
conditions attaching to the grant of subsidies might 
well have made a second class for machines with 
solid axles and driven wheels. Perhaps the Govern- 
ment will yet see its way clear to remove the present 
embargo. Another feature of the show was the com- 
parative absence of self-starters for petrol engines, 
If there is any need for such devices for pleasure 
cars, then surely the driver of the heavier machines 
deserves consideration, for it requires Herculean 
strength to ‘‘ swing ”’ some of the large engines. 


The German Navy. 


AN article on the German navy which 
appeared in the Berliner Tageblatt on the 23rd of the 
month is not without considerable interest to Great 
Britain. The article in question is a very candid 
criticism of Grand Admiral von Tirpitz and_ his 
administration of the Admiralty. The sum and 
substance of the complaint is that between 1898 and 
1910 all the capital ships built for the German navy 
to his instructions were, through a lack of forward 
policy, obsolete even on the day when they were first 
commissioned. According to the Tageblatt, Admiral 
von Tirpitz consistently set his face against each 
proposed increment in the displacement and arma- 
ment of the war vessels being ordered, only to change 
his mind at the end of two years or so and follow the 
lead of other countries in the end. Thus, through 
his procrastination, it is held, the German navy has 
during his secretaryship lagged behind those of other 
Powers in the matter of size of ships and guns. 
Some details are given in support of this conten- 
tion. Thus when he became Secretary to the Navy 
the vessels of the old ‘‘ Kaiser ’’ class were being built. 
These ships had a displacement of 10,790 tons, and 
were armed with 9-4in. guns. They were officially 
asserted to be the “first warships in the world,”’ 
although the British battleships of the same period, 
the Canopus and her sisters, had a displacement of 
13,000 tons and 12in. guns. The lead given by this 
country was followed slowly in Germany with the 
Wittelsbach, the Braunschweig, and the Deutschland 
classes. The displacement of the latter vessels, laid 
down in 1904, was 13,200 tons, and the main armament 
llin. guns. Meanwhile this country had advanced 
in the ‘‘ Lord Nelson ”’ class to 16,500 tons displace- 
ment and improved 12in. guns. The same backward 
policy was pursued in 1907 with the ‘‘ Nassau ”’ class, 
the first of the German Dreadnoughts, which mounted 
only llin. guns. In 1909 Britain adopted the 13-5in. 
gun, and in 1912 the 15in. gun.—so says the Tageblatt. 
It is only now that the German Admiralty is beginning 
to think about following this with 15in. guns for the 
Ersatz Worth. 


The Channel Tunnel. 


THe Channel tunnel idea is once again 
attracting attention in this country and in France. 
Many people in this country are, of course, prejudiced 
against it for sentimental reasons. They regard 
Britain’s geographical isolation as a priceless inherit- 
ance, and cannot contemplate with any degree of 
favour the insularity which Nature gave her being 
destroyed by the work of man. Those who fear that 
invasion might come that way have no doubt trans- 
ferred some of their anxiety to the aeroplane, and 
perhaps their opposition to the scheme is no longer 





to be reckoned as serious. In France the Channel 
tunnel has always been looked upon with approval, 
even before the relations of the two countries were as 
friendly as they are now. The French Prime Minister 
is reported to be in warm sympathy with the project, 
and to have expressed the opinion recently that a 
favourable solution of the problem would be reached 
in the near future. The British Chamber of Com- 
merce in Paris has decided to support a resolution in 
favour of the construction of the tunnel, which is to 
be submitted in September at a conference of Asso- 
ciated Chambers of Commerce at Antwerp. In our 
own Parliament facilities have been asked for the 
discussion of the scheme, and on Tuesday next 
Mr. Asquith is to receive a deputation on the 
subject. From the engineering point of view 
there are, we believe, no serious difficulties in 
the way of carrying to completion the aban- 
doned works. Industrially this country would no 
doubt benefit greatly by the more rapid communica- 
tion which would ensue with the Continent. Politic- 
ally, too, the tunnel might conceivably exercise a 
considerable influence for good on the international 
situation at times of crises. 


French Explosives. 


Since the inquiry into the conditions under 
which explosives are manufactured in the French 
factories was carried out some time ago, serious 
reforms have been initiated with a view of ensuring 
@ proper supervision cf explosives during the various 
stages of treatment. The Commission of Inquiry 
was of the opinion that nitro-cellulose explosives were 
no more dangerous than nitro-glycerine if they were 
manufactured with cotton of the necessary quality, 
were treated at the required temperature, and were 
not kept stored beyond a certain period. Evidently 
this is not all, for M. Bénazet, who was responsible 
for the report summarising the conclusions of the 
Commission, has returned to the charge, and is 
anxious to see a reform in the staff of engineers and 
chemists. The engineers in the past have been 
treated with scant courtesy, and have frequently 
been accused of incompetence. Probably as a means 
of offering them further encouragement to attend 
to their duties the salaries of the engineers have just 
recently been raised, and M. Bénazet proposes to 
grant them a military status, apparently on the 
supposition that their sense of duty would thereby 
be still further stimulated. Singularly enough, he 
withholds this status from the chemists on the ground 
that the bureaucratic spirit engendered would stifle 
research and initiative. All this can evidently do 
little to put the manufacture of explosives on a 
satisfactory footing. The whole trouble lies in the 
monopolising of powder manufacture by the State. 
If there were free competition the State would be 
able to draw competent engineers and chemists from 
the private industry, as well as profit from the 
researches carried out elsewhere, but when the 
manufacture of explosives is centred in a few State 
factories the ranks of engineers are obviously too 
small for the selection of a sufficient number of men of 
special capabilities. 


The Post-office Tube Railway. 


Tue Bill by which the Postmaster-General 
sought to obtain powers to construct an underground 
tube railway from Paddington to Whitechapel was 
discussed during the month, and its preamble was 
passed by a committee of the House of Commons. 
During the hearing some additional details concerning 
the scheme were disclosed. The tunnel or tube, 
which is to be about 6} miles long, with certain loop 
lines, will pass under several District Post Offices, 
and Parcels Post Offices, the General Post Office, and 
Liverpool-street Station. It will be 9ft.in diameter, 
and will be laid with two sets of lines of 2ft. gauge. 
At the various stations there will be a double tunnel. 
The trains, which will not carry drivers, will be con- 
trolled from the stations. They will consist of steel 
trucks 3ft. 7jin. high and 2ft. 10in. wide. Each 
truck will have its own motor, and the speed will be 
from 25 to 35 miles per hour. The mails are to be 
conveyed by lifts between the post-offices and the 
stations on the tube beneath them. The depth of 
the tube beneath the ground surface will vary from 
28ft. to 87ft. Parts of the Bill met with considerable 
opposition, especially that by which power was sought 
to permit the Post-office to lay down mains along 
the line of railway ‘‘ for the purpose of working and 
lighting the railway, and generally for the purpose of 
the Post-office.” It was urged that if this power 
were granted the Post-office might, amongst other 
things, use current from any of its generating stations 
to light buildings from the lighting of which the 
electric companies were now deriving an income of 
from £15,000 to £16,000 a year. The Committce 
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evidently recognised the reasonableness of the opposi- 
tion, and limited the employment of the mains laid 
to the uses of the Tube Railway itself. 


The Hydrovol Race Round Britain. 


Atmost at the last moment the Government 
has seen its way to rescind or relax for the time being 
certain of the regulations imposed by the Aerial 
Defence Act in favour of the Daily Mail Hydrovol 
race round Britain. For some considerable time it 
looked as if the competition would be suppressed 
entirely by the enforcement of the provisions of the 
Act, and there can be but little doubt that the tardy 
complaisance of those responsible for the carrying out 
of the regulations has seriously affected the chances of 
the competition being completely successful. In 
particular it has almost certainly acted to restrict the 
entries. The list at the moment of writing is just about 
to close, and contains only four names, namely, those 
of Messrs. Sopwith, Cody, Radley, and McClean. 
The race will start on the 16th of this month from 
Southampton Water. The prohibited areas in the 
neighbourhood of Portsmouth and at Dover will be 
navigated in accordance with certain restrictions 
laid down by the authorities. Thus, after leaving 
Southampton Water the competitors will be required 
to pass between two lightships off Calshot, and from 
this point fly direct te the centre fort at Spithead, 
which fort must be passed within 400 yards on either 
side, and at a height not exceeding 300ft. At Dover 
they will not come within 800 vards of the Admiralty 
pier. The prohibited areas at Newhaven and Mont- 
rose will not be closed to competitors in this race. 
It may be mentioned that while the Government has 
thus chosen to modify its original attitude towards 
this contest, the proposed aerial Derby round London, 
similar to last year’s, has been abandoned because 
part of the Thames, which the competitors would 
have to cross, is within a prohibited area. The 
inconsistency is striking, but is no doubt to be 
regarded as the Government’s way of impressing the 
fact that the Aerial Defence Act is not to be allowed to 
become a dead letter. 


The Proposed Faucille Tunnel. 


THE proposal to tunnel the Faucille in order 
to provide a direct route from Paris to Geneva has 
received so much opposition from different quarters 
that there seemed small prospect of its ever being 
carried out. The scheme, however, has once more 
been revived as the result of the report of an Inter- 
ministerial Commission which was appointed to 


investigate the comparative advantages of the Faucille | 


and the Saint-Amour-—Belegarde lines. The report 
concludes that neither of these schemes offers any 
serious technical difficulties, and that while the 
estimated cost of the Faucille is appreciably more 
than the cost of the line from Saint Amour to Belle- 
garde, it would have the advantage of providing a 
shorter route and of developing traffic between the 
Juras and the Lake of Geneva. Moreover, from the 
point of view of improving relations with Switzerland 
the Faucille line is declared to offer considerable 
advantages. Despite these claims, it will be difficult 
to dispose of the objections so frequently raised 
against the Faucille that the mountain is full of water 
sources which would almost certainly be tapped by a 
tunnel. There is a general impression that the 
enterprise would be extremely risky, and it is doubtful 
whether it will get beyond the stage of discussion 
—for a long while to come, at any rate. 


Water Supplies and the Typhoid Bacillus. 


ANOTHER report by Dr. A. C. Houston, 
the Director of Water Examination to the Metro- 
politan Water Board, was isssued during the month. 
Dr. Houston has in a course of very numerous investi- 
gations only succeeded twice in discovering a “typhoid- 
like’ bacillus in raw Thames water, and only once 
a ‘‘ Gartner-like ” bacillus. The raw water, it must 
be remembered, after being taken from the river is 
kept for an appreciable time in large reservoirs, and is 
subsequently filtered. The chances of the typhoid 
or any other disease-causing microbe which existed 
in the raw river water finding its way into the supply 
mains may therefore be regarded as exceedingly 
remote, if not, indeed, non-existent. In his present 
report, however, Dr. Houston lays particular stress 
on the possibility of pollution either just prior to 
filtration or subsequently. It now well-known 
that persons not actually suffering from typhoid 
fever may be “ porters” or “ carriers’ of the germs 
of the disease. As many as four persons in 10,000 
are believed to be in this condition. A cubic centi- 
metre of the urine of such a person has been known 
to contain nearly 10,000,000 of the typhoid bacillus. 
It is easy to understand that accidental pollution of a 


is 


water supply from such a source might have disastrous 
results, and it is quite conceivable that such contami- 
nation might occur. It is clear, therefore, that in spite 
of Dr. Houston’s discoveries as to the non-persistence 
of pathogenic germs under conditions of adequate 
storage, our water supply authorities cannot—as Dr. 
Houston himself remarks—afford in any way to 
relax their precautions and, indeed, should be even 
more careful than in the past to safeguard the water 
from impurities after it leaves the reservoirs and 
during and after its passage through the filters. 


Tramway Renewals. 

FIvE years ago the London County Council 
decided to lay aside for the purposes of a Renewals 
Fund five-eighths of a penny per car mile on the 
total car mileage of each year. It also decided to 
reconsider the amount after a lapse of five years. 
This year its Highway Committee has again considered 
the matter, and the conclusion arrived at was com- 
municated to the Council during the month. Ap- 
parently the Committee has satisfied itself that the 
amount, could it be saved, should be sufficient, 
though this is by no means the universal opinion, 
As a fact, however, it was purely a question of form 
to discuss the matter at the present moment, for 
there is practically no surplus to devote to the Renewals 
or any other Fund. Had an amount equal to five- 
eighths of a penny per car mile on last year’s working 
been set aside, something over £150,000 would have 
The actual sum available after paying 
Even supposing 


been required. 
all debt charges was under £500. 
that the estimates of the Highways Committee for the 
current year are realised, there will only be a surplus 
of something over £43,000, instead of, at any rate, 
£150,000. Moreover, the surplus of £43,000 odd 
depends on an estimated increase in the gross earnings 
per car mile, which it is anticipated will accrue by 
reason of certain innovations in management and 
running, which have been or are to be introduced, 
but the success of which is, to put matters mildly, 
by no means proved. At the present time the Re- 
newals Fund stands at between £600,000 and £700,000, 
and since the estimated amount which will be drawn 
from it this year exceeds £116,000, while even accord- 
ing to the Highways Committee's estimate the yearly 
withdrawal will in future average £139,000, 
it does not require an expert arithmetician to see that, 
unless some drastic change takes place, the Renewals 
Fund is within measurable distance of ceasing to 


some 


exist. 


Sawing the Pont Neuf. 

In the carrying out of public works in Paris 
some interesting methods are often adopted to solve 
apparently difficult problems, and at the present 
moment much interest is being taken in the construc- 
tion of two trenches the whole length of the Pont Neuf 
for the laying of tramways on the slot system. The 
Pont Neuf is one of the oldest and most strongly built 
stone bridges in Paris. The arches support huge 
blocks of stone which would take an interminable 
time to cut in the ordinary way, and the bridge is 
therefore being sawn by the system usually employed 
in quarries where the stone is cut by endless wires 
passing over pulleys and rollers. From an electric 
motor coupled to a driving drum the cables pass over 
pulleys on a high standard about a hundred yards 
away, and then return under rollers in pits sunk 
to the depth of the trench. Four cuttings are made 
by the cables with wet sand to a width of about 4ft. 
and a depth of 6ft. Holes are drilled with pneumatic 
tools, and the stone is broken up with the cold chisel 
and sledge hammer. The work is a slow and costly, 
but it is unavoidable in view of the refusal of the 
Paris authorities to tolerate overhead wires within 
a certain radius of the Opera. 


The Royal Show. 


THe Royal Agricultural Society’s Show, 
held at Bristol during the month, was one of this old 
Society’s most successful functions. The attendance 
of the public was splendid, and the coffers of the 
Society have no doubt been replenished. This year 
everything went well, as though to make amends 
for the disastrous experience at Doncaster last year, 
owing to the outbreak of foot-and-mouth disease at 
the very last moment. Much more enterprise is now 
being shown by the officials of the Society, and the 
attractiveness of the Show as regards the live stock 
portion has been materially increased. There 
however, still room for a little more enterprise in 
the implement section in the matter of trials. The 
most noteworthy feature of the implement yard 
this year was the further increase in the number of 
exhibitors of self-propelled farm implements and 
wagons, which threaten to replace the horse, even in 


is, 





his own domain. 





PROGRESS OF ENGINEERING IN THE Eagy 


(By our Special Commissioner. ) 
No. XIV.* 
THE UNIVERSITY OF HONG-KONG. 


UntI the last four or five years there was only One 
method by means of which the young Chinese student 
who wished to become an engineer could obtain pj, 
training. He had to go abroad. Some went to the 
technical schools or colleges in Japan, some to 
America, and others to Great Britain or Germany, 

After the Boxer riots the United States Coverp. 
ment entered into an arrangement with the Chinese 
authorities so that a part of the indemnity wa, 
cancelled on condition that it should be applied to 
sending a certain number of Chinese students each 
year to the United States. It is significant to note 
that most of these Government students study 
technology, and also do their workshop training jy 
America. Some of the Boxer indemnity money wag 
also spent upon technical institutes in China in whieh 
the Americans were interested. 

At present there are several centres of learning jy 
China in which Western science is taught. The most 
important of these institutions is undoubtedly the 
University of Hong-Kong, the buildings of which 
form one of the sights of that interesting and enter. 
prising colony. There are, however, various Cerman 
and American technical colleges along the Ching 
coast, but the British are—rightly enough— concen. 
trating their energies upon the University situated 
on the island at the mouth of the Canton River, 

The University was opened in March, 1912, and 
admitted its first batch of undergraduates in the 
following October. There were fifty-three first-year 
students admitted, of whom thirty-seven had selected 
the Engineering Course. Ten entered the Arts 
Faculty and five the Medical Faculty. Thus, it will 
be seen that the majority of students have decided 
to take up engineering work, and, as the University 
has very limited funds at its disposal, it seems almost 
a pity that the technical and scientific departments 
were not fully developed, before any attempt was 
made to establish other Faculties. In a word, it 
would probably have been better, so far as British 
interests in China are concerned, to have established 
a large school of technology in Hong-Kong, and to 
have allowed it gradually to expand into a university, 
first of all by affiliation with the existing Medical 
College—founded twenty years ago—and, later on, by 
the establishment of other Faculties. However, 
there were many conflicting interests to be considered, 
and the University is now an established fact, and 
must be dealt with as it is. 

Readers of THE ENGINEER are aware that this 
journal strongly advocated the necessity of British 
engineers taking a hand in the equipment of the 
engineering section, and the writer takes this oppor- 
tunity to assure them that, as a result of impartial 
observation, he can strongly recommend the further 
support of the technical departments of this Univer- 
sity. The Dean of the Faculty of Engineering, 
Professor C. A. M. Smith, is not only willing, but 
eager to receive suggestions from engineering firms. 
As a result of his appeal, supported by the British 
Engineers’ Association and THE ENGINEER, the 
laboratories of the University have been almost 
entirely equipped by presentation apparatus. At 
the time of writing, however, machine tools and elec- 
trical gear are still required. 

Some adverse opinions concerning the training of 
engineers in India have appeared in this journal, 
and it is all the more pleasant to speak of the work at 
Hong-Kong because of its contrast with that in India. 

The student at Hong-Kong pays £30 per annum 
for his instruction alone—in India he pays little or 
nothing. In Hong-Kong they obtain men drawn 
from the right class; men who will be able to in- 
fluence the financial side of engineering work. Again, 
in India most of the work is done under Government. 
In Hong-Kong business men are on the Council of 
the University, and a great deal of money has been 
subscribed to it from the business ‘‘ Hongs,”’ or firms 
interested in the trade of the Far East. Here there 
is a demand for native engineers—in India there is 
none. The native cf India has no genius for work, 
while the Cantonese, or Southern Chinese, are born 
mechanics, and are both industrious and ingenious. 

Many British engineers in the Far East are honestly 
alarmed at the training of these men scientifically, 
but China is a large country, and the immediate 
engineering requirements so enormous, that the pro- 
blem will not become serious during the present 
generation. And in any case the Chinese mean to 
be trained in technology. If British engineers do not 
train them, other nationalities will. It is emphatic- 
ally in the interests of Great Britain to develop the 
technological departments of the University, so that 
students will be attracted from all over the East to 
this British Colony, where they will learn British ways 
and see and use British machines. 

There is, as is becoming only too well known as 4 
result of experience, a great struggle among thie 
nations for trade—especially in engineering equlp- 
ment used for developing the national resources 0! 
new countries. What has already happened in Japan, 
South America and Africa were mere skirmishes 
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the pitched battle which will decide the question of 
trade supremacy will be fought in China. 

It may be taken as settled that in the near future 
jther British nor American nor German engineers 
will be employed by the Chinese Government either 
in construction or administrative work, The China- 
is to fill these positions. Hitherto it has been 


ne 


man 


the object of firms desiring to do business in China 
er place men of their own training in positions of 
This system has been successful 


influence there. 














American firms offered fully to equip the Hong- | graduates from the Hong-Kong University into their 
Kong University with mechanical and electrical | works for a year or two, and the students are ready 
appliances. When this was made known about fifty | to accept their offer when the time arrives.’ This 
British firms sent offers, and I doubt not that what is | cannot but be of mutual advantage. 
still wanted will be forthcoming before long. | The University has been treated from a somewhat 
The German Government officials have urged, and | unacademie point of view, but that is because of its 
are urging German firms to take a hand in technical potentialities in other directions. It will be well, 
education in China, and our other competitors are | however, to give some idea of the general arrangement. 
no less active. In fact, it is recognised everywhere | The main building consists of two floors and a 
but in Downing-street that the struggle is now a' basement. The ground floor contains the workshops, 
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THE PHYSICAL LABORATORY 


THE CHEMICAL LABORATORY 


all the world over, and to some extent it has hitherto 
But the foreign engineers | tested is that of education. 


succeeded in the East. 


who now fill positions of influence in China are few, | 
It is therefore of | there with British professors and British tools. This 


eat Britain that the young | should help us to hold what we have till the British | laboratories. 


and those few must soon go. 
national importance to Gr 


men who are destined to control should receive their | Government acknowledges and acts on the fact that 
British | a commercial nation cannot afford to be ashamed of 


first and most lasting impressions from 
teachers and British appliances. 
[use the words “ national importance ’ 


’ 


advisedly. 
Tt has already been stated in THE ENGINEER that | have already signified their willingness to take post. | 


| national one, and that the first position to be con-| heat engine, strength of materials, electrical and 
Fortunately, we have hydraulic laboratories. Then come the Great Hall 
| the vantage ground of Hong-Kong and a University | and administrative offices. On the ground floor 
are also the chemistry and physics lecture rooms and 
Most of the rooms in the basement 
will be used for engineering workshops and labora- 
tories. The top floor of the building is used for 


or indifferent to its commerce. lectures and laboratories in the Medical and Arts 
Some of the well-known firms of British engineers | Faculties. 
There is ample room for extension, first of all on 
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the same level as the present building. It is hoped, 
shortly, to place a new building behind the adminis- 
trative offices so that better accommodation will 
be provided for strength of materials and heat engines. 
When that scheme is completed it is desired to erect, 
on the hillside just behind the present buildings, a 
large school of mining and metallurgy. It should 
be mentioned that a power station is to be provided 
at once to supply, not only the University, but all 
the residential buildings used by the students and the 
staff, with electric current for light and power. That 
will be used also to train the students in the practical 
work of running central station machinery. 

The first Chancellor of the University was Sir 
Frederick Lugard, G.C.M.G., who initiated and carried 
through the scheme. A local Parsee merchant, 
Sir Hormusgee Mody, erected the buildings, and the 
Government gave the site. The late Mr. John Scot, 


lines is not to scale, the points of densest traffic 
being shown to a much larger scale than the remainder. 
| Neither is the board geographically accurate, as the 
| whole plan is distorted in order that all parts of the 
| board may be within easy reach of the operator. At 
‘all points at which trains may be standing, such 
| as sidings and loops, and at every block post on run- 
| ning lines, small holes are bored and bushed with a 
small piece of brass tube for the reception of the pegs 
with represent the trains. These pegs have heads 
of different shapes to show the class of train that they 
indicate, a small square white paper tag bearing the 
description of the train being slipped over the shank 
of the pin. Two other sorts of tag are in use; one, 
green, shows that a bank engine is attached to the 
| train ; and the other, red, is to call the attention of 
| the controller to any train that for some reason 
requires special despatch. A photograph of one of 


When a fast or slow goods train or a light engine is stopped } 
signals at a box where there is no work to be performed and y 
likely to be delayed for 15 minutes or more, the arrival ti m 
must be immediately telephoned to the control office, an jg 
of the departure time being subsequently sent. ‘The gi a 
man must state whether the train is standing :—(a) on the = 
line ; (6) in a loop ; (c) in a siding ; (d) on the opposite running 
line. g 

Should an express goods train be stopped out of course hy 
signals or from any other cause, and be delayed for 10 minute 
or more, the control office must immediately he informed ‘aa 
an explanation of the delay given. ; 

The messages with regard to the running and Classificat) 
of all up and down goods trains received at Warrington telegraph 
ottiice must be sent to the control office. Pa 

Each box in the control area must immediately telephon 
to the control office the arrival of a train which has work . 
perform at the siding or station connected with that box, and ia 
departure of the train the control office must be informed of the 
time it left, together with the particulars of the number ” 
wagons attached, and where they are for. The siznalmen a 
points at which trains start or terminate must give simila: 
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of the Taikoo Docks, Hong-Kong, gave £40,000, 
and the Chair of Engineering bears the name of his 
firm. The Governor .of Hong-Kong is ex officio 
Chancellor of the University. Sir Charles Eliot, 
K.C.M.G., is the Vice-Chancellor and _ Principal. 


Professor C. A. M. Smith, late of the University of | 


London, is Dean of the Faculty of Engineering, and 
at present he is assisted by Mr. M. A. G. Warren, 
B.Se., and Mr. T. H. Mathewman, M.E. 

The students of engineering are all first-year men, 
and the subjects set are so far those applying to 
mechanical and electrical engineering. 

Civil engineering must be given a front place in 
Mr. Smith’s Faculty, and I am somewhat surprised 
that this was not a first consideration. China needs 
railways and harbours and irrigation works as no 
other country does. The watchword of the new 
republic is “ China for the Chinaman.’ The main 
reason for undertaking the technical education of the 
youth of China is to influence it so that in turn it 
will influence British trade. No branch of engineer- 
ing should be neglected, but least of all that which 
pioneers and paves the way for all the others. 

The Hong-Kong University is a residential institu- 
tion. Arrangements for the housing and boarding 
of students have been made with various societies 
which have hostels close to the grounds, and the 
University’s own quarters are well on the way to 
completion. Living after their own fashion in their 
own country, the student’s bill need not exceed 
£25 a year. The tuition fee of £30 is not great, but 
it seems to be so to the Oriental mind. Altogether 
£100 a year should suffice for everything, even if some 
extravagances were indulged in. 
when its facilities become known, should attract the 


youth who would be prepared to seek education in | 
foreign lands rather than be without that invaluable | 
Therefore, while commending it on the | 
one hand to British sympathy, we commend it, on | 


possession. 


the other hand, to Chinese attention. A few interior 
views which I send you will, I hope, interest your 
readers. 








TRAIN CONTROL. 
By E. A JOHNSON. 
No. IV.* 

Turning now to English railways, we’ will consider 
first the Great Western system. The method of 
control at Newport was fairly described under the 
heading of Loading Control, and appears to be peculiar 
to that district. At Swansea the system is almost 
exactly similar in scope and method to that used on 
the London and North-Western, except that no control 
board is in use, the running of the trains being re- 
corded on forms similar to that shown in Fig. 17. 

The London and North-Western, in addition to the 
forms—Fig. 17—has, at most of its control 
offices, a control board—Figs. 16 and 18—which is 
really a diagrammatic plan of the area controlled, 
showing all running lines, sidings, loops, refuge 
sidings, signal boxes and stations. These boards are 
of uniform size, 20ft. by 5ft., and the lay-out of the 
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Fig. 16 


these boards is reproduced in Fig. 16, and a small 
part of another to a much larger scale, showing more 
detail, in Fig. 18. 

For the sake of clearness, it will be advisable to 
take an actual example of a control district, and the 
Warrington area on the London and North-Western 
is a good specimen of a congested district, embracing 
part of the main line, 7.e., from Weaver Junction to 
Winwick Junction, an important branch, the line to 
Liverpool, and what may be called a busy cross- 
country branch from Ditton Junction to Broadheath 
Junction, with the docks at Garston and Widnes. 
The sketch map in Fig. 19 will make this clear. 
Running sheds are shown by a rectangle with a 
cross in it. The train-reporting points are so chosen 
that no train can enter or leave the control area 
without passing one of them, and they are also situated 


(4020) 
L. & N.W.R. TRAIN MOVEMENT. 


Office, 


information to the control office including the time the train 
engine arrives or is released. 

No engine and van must be allowed to leave any point unti 
the control office has been advised and authority has been 
obtained for the engine and van to be despatched, and this 
information should be sent to the control office as early as 
possible. If a train or trip engine leaves any point short of the 
load it was intended to convey, the shunter or signalman there 
must immediately advise the control office. 

Preliminary advices of all specia trains and light engines 
which will terminate in or pass through the contro! area must be 
sent from the starting point as early as possible to the contro 
office, and must include the home station of the men. 


One of the assistant controllers is responsible for 
keeping the control board correctly pegged in accord. 
ance with these advices. The forms shown in Fig. 17 
are kept by the same controller and afford a record 
of the movement of all trains passing through the 
control area. These forms contain spaces for nine 


UP TRAINS. 
day, 





Train 








This institution, | 








Arrive. | Depart. Arrive. Depart. 








at all important diverging points within the area. 
The regulations laid down for the reporting of trains 
in this area are :— 


whether such trains are travelling on the slow or fast lines :— 


Signal-box. Information to be sent. 

Winwick Junction . .- Passing or departure times of all 
up and down trains, and route 
travelling 

Passing and departure times of all 
up and down trains 

Passing or departure times of all 
up and down trains and route 
travelling 

Passing or departure times of all 
up and down trains 


Earlstown (Warrington 
Junction) eles 
Acton Grange 


Weaver Junction 


Wavertree Junction .. 
up and down treins 


Speke Junction .. Arrival and departure times of 


all trains to and from Speke | 


Sidings and Garston Dock 

Passing or departure times of ali 
up and down trains 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 


Ditton Junction (No. 1) 


Carter House Junction 
Arpley Junction “6 
Broadheath Junction 
Frodsham Junction .. p 
Farnworth... .. .. .- 


| movement sheet. 


Passing or departure times of all | “ “ : 
S P é |enable the time of the arrivals or departures to be 


trains on each form, so that in a busy area the con- 


| troller may have as many as half a dozen sheets in 
| use for up trains and a similar number for down 
Pen : | trains. 

The following information must be telephoned from the under- | 
mentioned signal-boxes to the control office with regard to all | 
light engines and trains (other than passenger trains), and | : 
| With such a considerable number of sheets in use It 1s 


The train board does not record times in 
any way, but only position, it being necessary there- 
fore to refer to these forms for that information. 


easy for a train that has not been reported for some 


| time to be overlooked until it is too late to apply 4 


remedy, which should, of course, be one of the first 
objects of train control. Moreover, this system 


| requires two distinct operations, the pegging of the 


board and the recording of the time on the train 
It naturally occurs to an investl- 
gator to inquire if this could not be simplified. 
A modification of the pins as shown in Fig. 20 would 


recorded on the pins themselves. The pin has a 
round head with the numerals of the clock face 
stamped on the face, together with the distinguishing 
mark for the class of train. Behind the head are 
two thin dises of sheet metal, slightly less in diameter 
than the pin head and with a central hole just large 


|enough to slip over the shank of the pin, which is 
‘slightly tapered. Each disc has a projecting finger, 
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———— 

the hour hand and the other the minute hand, 
hich show beyond the edge of the pin head. The 
poe are held up to the back of the pin head by a small 
pot bored internally to the same taper as the pin 
pay and tapped up against the back of the discs 


one 


COLWICH 


MILFORD & 
BROCTON 





RUGELEY 


Each section of the movable board extends the full 
length of the diagram and corresponds to 3 hours, 
more than two sections of the board never being 
needed in position at once, as no train is likely to be 
stationary for more than 3 hours at any one place, 
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NOTE 

All numbers represent wagons of 20 Ft.length 
In Loops & Refuge Sidings, allowance 

has been made for Engines & Brakes. 
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& IMPORTANT GOODS TRAINS 
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@ LIGHT ENGINES 
(M) MIDLAND COMPANY'S TRAINS 
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sufficiently to hold them steady when set to any posi- 
tion. The controller, on receiving advice of any 
train, sets the clock when he moves the peg, and can 
thus see when looking at the board when a train was 
last reported and its position at that time. This 
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Fig. 


does away with the duplication of work, but there still 
remains the difficulty that a pin can be overlooked 
as easily as a train on the train movement sheets. 

To meet this it would appear that the whole prin- 
ciple of the train board must be altered. ‘The present 
board emphasises position but neglects.the time factor. 
The board shown in Fig. 21 is suggested as a solution 
of the difficulty. Although destroying the geographi- 
cal information conveyed by the present boards 
Fig. 16—it shows at a glance all trains which have not 
been recently reported, and as the controllers are 
well acquainted with the district under their control, 
and have a very complete map of it in their mind’s 
eye, this is much more important information. 
A point which might be raised is that when a train is 
shunted into a refuge siding or on to the opposite run- 
ning line the present board shows exactly what has 
been done with the train. It is doubtful if this 
information is really of much value as in this country 
the signalmen have no time to consult the control 
office before disposing of a train, ‘and the advice 
received is therefore of what has already been done, 
and it is sufficient for the controller to know that the 
train is shunted at that point. This could be indi- 
cated on the proposed board by a coloured tag 
attached to the peg, similar to that used for a 
hanking engine. 

Fig. 21 shows a portion of a board on this principle 
applicable to the Rugeley district of the London 
and North-Western, the corresponding portion of the 
existing board being shown in Fig. 18. The names 
of all block posts, groups of sidings, and yards are 
shown along the top on a fixed board, and underneath 
this are two movable boards ruled into vertical divi- 
Sons to correspond with the names along the top and 
horizontally into spaces each representing 5 minutes. 





and, should such a contingency arise, the peg could 
be moved down and a special note made. At the 
side, arranged in a slot, are two narrow boards showing 
the times, each section corresponding to 3 hours, four 
such boards being required for the 12 hours. The 
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two large movable boards being arranged one above 
the other, as soon as the top board is empty of pins 
it is removed, the bottom board slid up into its place, 
and the board that was removed inserted below ready 
for another 3 hours. The narrow time boards at the 


lo e) 


Train 
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Fig. 


side are changed to correspond, and the pegging can 
proceed for another 3 hours. The object of the 
movable sections is, of course, to keep the apparatus 
within workable dimensions. Each space contains 


two peg holes, and the spaces should be about lin. 
wide and }in. deep, so that fer an area such as 
that of Rugeley the apparatus would measure about 
12ft. 6in. by 5ft., each movable board being about 
12ft. by 2ft. 3in. A separate board would be neces- 
sary for up and down trains. 

A matter which is brought into prominence by 
train control and the consequent increased importance 
of train reporting is the present system of distinguish- 
ing trains on British railways. It has always been 
the custom to describe a train by its starting time 
and station of origin, as, for instance, “ the 5.15 a.m. 
ex. Carlisle” or “the 2.25 p.m. ex. Leeds.” This 
method is unknown in any other country where all 
regular trains are known by a number, specials being 
either described by the engine number or by a special 
series of numbers reserved for that purpose. In 
the latter case a series of numbers is allotted to each 
district, all such numbers being higher than the 
number of any booked train on the system, the special 
trains being numbered consecutively commencing 
each Sunday night at midnight from the first special 
number allotted to the district, the district of origin 
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giving the number which is carried throughout the 
journey. Up trains, both booked and special, carry 
even numbers, and down trains odd numbers. From 
practical experience of both systems the author can 
say that the foreign method is much superior to the 
British, for after a few weeks no difficulty is experi- 
enced by the staff. Moreover, it facilitates reference 
to the working time book, as the numbers appear at 
the head of the train columns, and all that is necessary 
by way of reference from one table to another is the 
remark “see page —” for the continuation of the 
train. Spare numbers are left in the book to avoid 
the necessity for changing the numbers of the trains 
when changes are made in the timetable. For 
duplicates of booked trains A is added to the number 
of the train. For the purposes of train reporting the 
advantages are twofold. Few words are required, 
all the information needed being conveyed by the 
train number. Moreover, since the introduction of 
train control it has become very important that 
signalmen should know at a glance what train it is 
that is passing their box in order that they may report 
it quickly and accurately. This has evidently been 
appreciated by the Midland Railway Company, 
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which has introduced a system of letter symbols 
on the sides of its brake vans which indicate by code 
the departure time and stations of origin and destina- 
tion. Thus, a brake van displaying the letters 
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BE.A ‘cht SS | Aes Leeds to | UPP¢T half is occupied by the machines, and the | end to the railway by way of the firm’s own siding 
oe 7 » O-6 a wae K a ~4 . ° . ° _ TATE, 5 : o 

LCD DY might signify the <.209 a.m. Leeds to managing director, Mr. A. E. Mathewson, has in view | As will be observed from the transverse section, th 
lat no distant date the extension of the building to | arrangement of the roof is on somewhat origina} 


Yerby.” But i st be admitted that this is a eer : Agree: : ps : 
money ae ee Se oe ra =e twice its present capacity, a process which it will be lines, and if the general appearance of the building 
cumbersome and round-about way of describing a . 4 


train. 

Local trip trains on several railways are already 
numbered, and on the London and North-Western 
they now carry those numbers on the engine buffer | 
plank. 














ENGINEERING WORKS AT BROADHEATH. 


QvuITE a number of engineering works employing | 
many thousands of hands is now congregated at 
Broadheath, which is situated in North Cheshire and | 
within about seven miles of Manchester. The first | 
works of any size to be erected in this district was that 
belonging to Geo. Richards and Co., Limited. This | 
firm established itself there as long ago as 1884 for | 
the production of woodworking machinery and 
pulleys. <A site of 4} acres was acquired on which a 
shop 160ft. by 160ft. and a foundry 150ft. by S0ft. 
were erected. Gradually the waole of this land was 
covered with workshops, and additional accommoda- | 
tion being still required to keep up with the increasing | 
output a further area of 10 acres was acquired last | 
year. After a time the woodworking machinery | 
business gave way to that of building tools for cutting | 
metal, and ultimately the former trade was dropped 
altocether. In 1896 the Sheftield works of Tilgh- 
man’s Sand Blast Company became too small and the 
business was merged into that of Geo. Richards and | 
Co. The products of the Tilghman Company are 
air compressors and sand blast machinery, while the | 
chief products of Messrs. Richards are boring and 
turning mills, horizontal facing and boring machines 
of the Pearn-Richards’ type, side planers, slot drilling | 
machines, and composite pulleys with cast iron bosses | 
and arms and steel rims. 

On the site recently acquired adjoining the London | 
and North-Western Railway system there have been 
erected the new workshops, of which we give illustra- 
tions herewith. Figs. 1 and 2 represent a general 
plan and transverse section of the building, and on | possible to carry out with the minimum of discomfort | does not exactly seem beautiful from the architectural 
this and on page 120 is given a number of views of the | by filling the present erecting area with fixed tools | point of view, from the industrial standpoint the effect 
interior. The building, as will be seen, is rectangular | and leaving the extension entirely for erection work. | is satisfactory from within, which is, after all, the 
chief consideration for manufacturing purposes. 

It will be noted that at one end there is an extensiop 
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Fig. 3-100 H.P. MOTOR DRIVEN AIR COMPRESSOR 
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— | | ise forms a loading and unloading bay into which rail- 

| } way trucks can be run. The building comprises a 
central bay 50ft. wide, with a 40ft. bay on either side ; 
then there are two 25ft. bays, one on either side of the 
40ft. bays ; and finally four 20ft. bays, making 260ft. 
across. The building is of brickwork throughout 
with the exception of one end, which is temporarily 
closed in with corrugated iron sheets with a view toa 
further extension. With regard to the roof, one-half 
of the total area is glazed, the other half being 
covered with non-inflammable asbestos compound 
tiles supplied by the British Fibro Cement Company. 
Each of the two extreme bays is covered with a gallery 
approached by iron staircases and an electric goods 
+ lift, and these galleries are utilised for light machinery, 
tool stores, and a dininy-room for tl men. The floor 
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Fig. i—PLAN OF GEO. RICHARDS AND CO.’S SHOPS 


Fig. 4A—WORKMEN’S DINING HALL 

in plan, measuring 275ft. by 260ft., and is devoted | By so doing the castings, &c., will be brought into the 
entirely to the production of machine tools and air | building from the adjoining foundry by means of the of the main building and galleries is of concrete 
compressors. At present the railway line running | present loading and unloading bay, and after being | 12in. thick in the central bay, 9in. thick in the 4it. 
bays, and 6in. elsewhere. The gallery flooring is ol 
reinforced concrete 5in. thick, designed to carry 4 
weight of 1? cwt. on the superficial foot. The central 
bay has a doorway 30ft. wide, while each 40ft. bay has 
{ a doorway 25ft. wide, and the inner 20ft. bays door- 
lan Scere, — ways 6ft. wide. These are all at the front end and 
Be tet onenee >; = lead into the loading bay above referred to. = 
———— [oetmeen firm has its own railway siding connecting the loat 
a Pers ae emesis 4 Bin lait _— ing bay with the railway. x. ” 
rT 3s 3 i ieee 2 ; s, " At one corner of the structure an additional build- 
Seoreads Se A A TET es ae Tea0:}-4 es oe 3 Gimae. ing has been erected for the power plant. The power 
4Cmide 1 te Mie 2-0 aeee i a is not generated on the spot, but is brought im 
O Pine O Bete “gecemay 2 Dogrnay sie 3 in the form of electrical current from the mais 
” 30:0'wide of the Altrincham Electric Supply, Limited, at 
2000 volts, two-phase, eighty periods. To deal with 
Fig. 2-ChOSS SECTION OF THE BUILDING this the power-house is equipped with the necessary 
switchgear and transforming apparatus with duplicate 
midway across the building divides the erect- | dealt with by the various machines will pass forward | meters. The alternating current is converted : 
ing and fixed tool departments. The lower half | to the erecting department and thence will be taken | direct current for the motors for the cranes = 
in the plan is utilised for erection work and the! by trucks from another loading bay at the further | machine tools, and there is a motor-driven air com: 
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yressor with @ capacity of 500 cubic feet of free air 
yer minute operated direct by a 100 horse-power 
tric motor and delivering air at 100 lb. per square 
inch for the hammers in the smiths’ shop, air drills, 
and testing purposes. The pressure of the current 
is reduced to 500 volts for the motors and to,100 volts 
for lighting purposes. A new smiths’ shop, 80ft. 
long by 40ft. wide, has been built parallel with, but 
separate from, the main building. It has two 2-ton 
cranes, one to each half span, the two tracks in the 
middle being suspended from the roof principals. In 
this shop are installed a 15-cwt. hammer by Pilking- 
ton’s and a 7-cwt. hammer by Massey’s, both being 
air operated. There are also hardening furnaces 
and smiths’ fires fitted with the Keith-Blackman 
direct-current motor and .blowers. The 


elec 


combined 


radial drill, and two Darling and Seller’s lathes. 
The Richards tools installed include three facing 
and boring machines, two boring lathes, a ver- 
tical milling machine, a No, 2 keyway cutter, 
4ft. and 5ft. vertical boring and turning mills, and 
a 20in. by 6ft. and a 36in. by 15in. chain-driven side 
planers. Pits are provided where necessary, and the 
side planers have one long pit. The artificial light- 
ing is very satisfactory and is effected by metallic 
filament lamps in 100 candle-power units. A store 
for tools is situated on the left-hand side under the 
gallery, shown in the plan, and a finished stores 
130ft. long by 25ft. wide is about to be added at the 
opposite end of the building to the loading bay. 

At some future time it is intended to erect a new 
foundry on the left-hand side of the main building, 











Fig 5 SMITH’S SHOP 


central narrow-gauge railway in the main shop is 
continued through into the smithy under both crane- 
ways. 

Altogether there are some forty-two cranes in the 
large shop. Inthe centre bay of the main shop there is a 
20-ton electric travelling crane by Joseph Adamson and 
Co., carried on rails 25ft. from the floor, as well 
asa 10-ton crane by Berry’s, of Swinton. Provision 
is also made for a 30-ton crane in this bay, and this 
will be carried on rails 35ft. high, as shown on the 
transverse section. Each 40ft. bay has two 10-ton 
electric cranes by Berry's, each of the 25ft. bays 
has three 3-ton cranes, and each 20ft. bay four l-ton 
Vaughan roller bearing cranes. In addition twenty- 
four l-ton jib cranes are provided in the large 
bays for the use of workmen. 

Electric driving on the group system generally is 
adopted, brackets for the motors being bolted to the 
stanchions. The motors are of three sizes, namely, 
15, 30, and 50 horse-power, and drive upwards to 
short lines of shafting by means of belts. The shaft- 
ing runs in self-oiling bearings, and in this connection 
it may be mentioned that the firm has had a rather 
agreeable surprise in regard to the amount of power 
used to drive the shop. Based on the power formerly 
required to operate a smaller number of machines, it 
was anticipated that some 400 horse-power would be 
necessary to run the new shop, but so far not more 


than about two-thirds of this power has been used. | 


This economy is probably due in some measure, to 
the better alignment of the shafting and superior 
lubrication, but probably the improved design of the 
large new machine tools with single pulley drives has 
had much to do with the saving effected. 

The ground plan, Fig. 1, shows how the machine 
tools have been grouped and arranged. These in- 
clude a 6ft. by 32ft. Hulse planer with a 35 horse-power 
drive, a 5ft. by 18ft. Stirk planer with its own 25 
horse-power motor, both on the Lancashire Dynamo 
Company’s electric system. Each of these machines 
has four tool-boxes, two on the cross slide and two on 
the uprights. Another new machine is a duplex 


horizontal boring machine by Hulse’s, with a 20ft. | 


square base plate. In this machine each boring head 
can be moved to any position on the base and is self- 
contained, being operated by a 10 horse-power motor 
and double helical gearing. Two smaller boring 
machines by Hulse’s with 3in. spindles are made with 
&@ swing countershaft and link connected. Other 
tools which we noted are:—A Lang lathe with 
variable speed drive, with 16}in. centres and 20ft. 
long; a Holroyd screw milling machine for making 
threads up to 6in. diameter by 12ft. long ; a Churchill 

2in. by 96in. grinder; four all-gear head single 
pulley driven lathes by T. Ryder and Co., Limited, 
two with standard beds and one with a bed to admit 
I4ft. between centres; a Wallwork gear hobber to 
take wheels up to 10ft. diameter; a universal cutter 
grinder by Jones and Shipman; a 5ft. 6in. Swift 
Tadial drilling machine ; and a 5ft. 6in. Selson universal 








AT RICHARDS’ 


WORKS 


and a site for new offices is srovided at the front end 
of the latter. At the other end of the main shop is a 
large concrete reservoir for the storage of rain water, 
which will be used for steam-raising purposes. Two 
marine type boilers are provided outside the power- 
house for generating steam, one for testing steam- 
driven compressors and the other for heating the 
buildings. The latter will be warmed in winter by 
steam pipes arranged overhead. i 








INSTITUTION OF MECHANICAL ENGINEERS. 
No. I. 


THE summer meeting of the Institution of Mechani- 
cal Engineers opened on July 29th in the Senate 
House, Cambridge, under the presidency of Sir H. 
Frederick Donaldson. There was a large attendance, 
and the number of past presidents, vice-presidents, 
and members of council present was a record as 
compared with recent years. Those supporting the 
president included Sir Robert Hadfield, Dr. Maw, 
Mr. E. B. Ellington, Sir Gerard Muntz, Mr. J. H. 
Wicksteed, Mr. Henry Davey, Mr. J. R. Hoyle, Mr. 
W. H. Allen, Capt. Riall Sankey, Mr. H. A. Ivatt, 
Mr. George Hughes, Mr. Michael Longridge, and Mr. 
A. Herbert. 

, At the outset of the procedings a formal welcome 
' was accorded to the Institution. 

The Rev. 8. A. Donaldson, Vice-Chancellor of the 
University, said it gave him great pleasure to weleome 
the Institution to Cambridge. He thought it could 
be claimed that the University School of Engineering 
was one of the most important in the country, he 
might almost say the most important, but perhaps 
he would not carry everybody with him on that point. 
There were about 250 students always in residence, 
| and of those between 20 and 30 took honours every 
year in the Engineering Tripos, which was one of the 
most difficult in which to obtain honours. It was 
kept up to that high level for several reasons, one of 
which was that it was a young institution, and they 
wanted to get it a good name. He hoped that it 
had won a good name with engineers. Cambridge 
was particularly the home of theory. The President 
of the Institution of Mechanical Engineers in his 
address not exactly threw cold water on theory, but 
he had pointed out that practice was more important, 
and that you could not get on without practice. 
They did not attempt at Cambridge to get on without 
practice in their teaching of engineering, but they did 
_ lay a great deal of stress upon the theoretical applica- 
tion of the principles taught, and that it appeared 
to him was the true function of a university. He 


would quote what was done by Clerk Maxwell, to 
whose theoretical investigation much of the present- 
day knowledge of wireless telegraphy was due. In 
| that field was illustrated one of the most important 
| applications of theory that could be imagined. Then 





there was represented in Cambridge at the present 
time an important industrial branch of applied mech- 
anical science in which theory was wedded to the 
practice of measurement in the most practical way. 

The Mayor of Cambridge (Councillor Walter H. 
Francis) alluded to the work done by mechanical 
engineers during the past 150 years. The work of 
men like Watt and Arkwright had, he said, wrought 
great changes, and had greatly increased the power of 
production. That work had, indeed, created an 
industrial revolution, and from that time, and partly 
as a consequence, there had been a great increase of 
wealth, which had driven mankind into the towns, 
and had opened up new problems for solution. In 
pioneer work in engineering England had set a fashion 
for the whole world, and her work had been imitated 
abroad. The future was difficult to forecast; it 
was no easy task to say which of the three kingdoms, 
earth, air, or water would, in the years to come, 
display the greatest triumphs of the mechanical 
engineer. It was a question whether we were better 
off than we were in other days before the engineer 
had conquered the fields over which he now held sway, 
when the parish was our world, and news from America 
and India was the history of another age. Had we 
taken full advantage of the doors of opportunity 
which the mechanical engineer had opened so widely ? 
Whatever the outcome of the movement Cambridge 
had taken an important part in it. There was no 
greater university, from various aspects, of which 
the study of mathematics was one. Mathematics 
could be claimed as the foundation of all science, 
and Cambridge was the place in which those founda- 
tions had been laid. 

The President, in replying to the welcome offered, 
said that engineering in the future would be conducted 
on the widest possible lines, and the Institution was 
in touch with the trend of the age. That was the 
reason that a system of examination for admission 
to the Institution had been framed. It was appro- 
priate that the new departure should be made 
in the year when the summer meeting was being held 
at Cambridge. 

It was announced that Mr. Mark Robinson had 
been appointed vice-president in the place of Mr. A. 
Tannett Walker, who had resigned, and that Mr. 
Charles Hawksley had been appointed a member of 
Council. 

The first paper taken was that by Professor Bertram 
Hopkinson, ‘‘ A New Method of Cooling Gas Engines,” 
of which the following is an abstract :— 

The author first discussed the problem of cooling, 
and its difficulties, and then continued :— 


Cooling by internal injection.—When once these difficulties, 
and their cause, have been clearly stated, it seems fairly obvious 
that they can be overcome by applying the cooling medium on 
the inside of the cylinder instead of to the outer surface. If 
water can be injected internally against the surfaces to be cooled, 
the heat is removed on that side of the metal on which it is 
generated, and therefore there is no heat flow through the metal 
and no difference of temperature between the inner and outer 
surfaces. The water may be distributed by means of jets so that 
each part receives it in proportion to the rate at which it receives 
heat from the hot gases. Thus the engine can be maintained at 
substantially the same temperature all over and the stresses due 
to unequal heating may be eliminated. A simple single-walled 
casting can be used for the cylinder, resulting in a great saving 
in weight and cost and in improved reliability on account of the 
elimination of casting stresses. The arrangements for cooling 
the piston, which are necessary in large engines, can be dispensed 
with—a point of great importance, because these arrangements, 
besides being costly, frequently give trouble, and their failure 
may easily result in wrecking the engine. Finally, pre-ignitions 
are entirely prevented, for even a thick deposit of carbon, 
being cooled by the projection of water against the surface into 
which the heat flows, is kept at a temperature much below that 
full red heat which is necessary to fire the charge. 

The idea of introducing water into an internal combustion 
engine is not new. It is a common practice in oil engines to 
introduce water along with the oil in order to enable the com- 
pression to be raised, and water has been sprayed into gas 
engines for the purpose of preventing pre-ignition. Proposals 
have also been made to introduce water for the purpose of 
cooling parts of the metal. None of the latter, however, has 
been a practical success, if indeed they have ever been more than 
suggestions on paper, apparently because their originators did 
not appreciate the conditions which must be satisfied if the 
injected water is to act as an effective cooling agent. Of these 
the most important is that the water must be projected in com- 
paratively coarse drops or jets directly against the surfaces to 
be cooled, so that it reaches these surfaces in the liquid form 
without much loss by evaporation on the way. Further, it 
must be distributed properly, so that each portion of the metal 
receives water in the proportion in which it receives heat. If 
the water be turned into steam before reaching the metal, it 
will not exert any cooling effect except indirectly by lowering 
the temperature of the flame, and such lowered temperature is 
accompanied by a considerable loss of efficiency. 

By the method of internal injection described in this paper 
cold water is injected through a hollow casting projecting into 
the combustion chamber and provided with a number of holes 
or small nozzles about szin. in diameter. The jets so formed 
are comparatively coarse, so that even when projected into the 
flame the water reaches the part of the wall against which it is 
directed with but little evaporation on the way. The jets are 
directed to all parts of the surface of the combustion chamber and 
against the face of the piston. 

The projection of liquid water against the walls and the proper 
distribution of that water are the first essentials of effective 
cooling by water injection ; but there are other conditions which 
must be satisfied in order that the system may be a practical 
success. It is the experience of all who have had much to do 
with gas engines, that whenever liquid water has by accident 
or design been allowed to accumulate on the inner surface of 
the cylinder, it has been found to have very deleterious effects. 
Most producer gas contains a certain proportion of sulphur 
dioxide. This dissolves very readily in cold water, forming 
sulphurous acid which rapidly corrodes any metal surface with 
which it may be in contact. Thus, if the cylinder walls are 
allowed to become and remain wet, they are rapidly destroyed 
by corrosion. Even when the gas does not contain sulphur 
dioxide, liquid water spoils the working of the engine by washing 
away the lubricant. 

When the author first began to consider the use of internal 
injection as a means of cooling, these difficulties of corrosion 
and lubrication seemed to be an insuperable bar, until it occurred 
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to him that they could probably be overcome by the simple 
device of regulating the amount of water injected in such a way 
that the temperature of the whole of the engine is kept well 
above 100 deg. Cent. Under such conditions—which, of course, 
are only rendered possible by the absence of all external water 
cooling—every drop of injected water is boiled when it reaches 
the walls, and no liquid can accumulate. The large drops of 
water projected from the nozzles can dissolve but little gas on 
their way to the walls, for their surface is relatively small and 
they are only in contact with the gas for a fraction of a second. 
What little they do absorb is at once driven off when they strike 
the hot metal, because the water is almost instantly converted 
nto steam. That corrosion may be completely prevented in 
this way has been proved by actual trials, of which further 
particulars are given later. 

The practical application of this system of cooling has been 
much facilitated by a discovery made by the author soon after 
he began experimenting with it. It was well known from the 
experiments of Dr. Dugald Clerk, the author and others, that the 
rate of heat flow from the gas into the metal is far more rapid 
at, and soon after, the moment of ignition than at any other time. 
It seemed likely from these experiments that for practical 
purposes the heat flow into the barrel of the cylinder during the 
last three-fourths of the expansion stroke might be so small 
compared with that in the first period that direct cooling of 
this portion of the cylinder could be dispensed with altogether. 
This anticipation has been found to be correct. It is sufficient 
to inject water on to the surface of the combustion chamber and 
the head of the piston only, the whole of the cooling of the 
barrel being effected by conduction into the piston which is 
itself kept cool by the projection of water on to the head when it 
is near the in-centre. This, of course, is the opposite of what 
occurs in a jacketed engine, in which the heat flows from the 
piston into the jacketed barrel. By taking advantage of this 
fact, the application of water is confined to places where it can 
do no harm, none falling on the sliding surfaces. This is a point 
of some importance if the water contains much dissolved matter. 
The experimental engine described below has been worked for 
some thousands of hours and is now working with a very hard 
water containing about 0.35 gramme of salts to the litre (254 
grains to the gallon), so that the surface of the combustion 
chamber and the face of the piston have become thickly encrusted 
with salts. Yet no trouble whatever has arisen, because no 
water has been allowed to fall on the sliding surfaces. The 


absence of pre-ignition under such conditions is also noteworthy 


and shows the efficiency of this method of cooling. 
Triats oF 50 Brake HoRSE-POWER ENGINE. 


Description of engine and injection apparatus.—In order to put 
these ideas to a practical test, a Crossley engine, 114in. diameter 
by 2lin. stroke, rated at 40 brake horse-power (with coal gas) at 
180 revolutions per minute, was fitted with a new cylinder con- 
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Fig. 1i—SECTION OF CYLINDER WITH WATER INJECTION 
ROSE 


sisting of a plain barrel without any water jacket. The valve 
motions were retained, and the valves and the shape of the 
combustion chamber were the same, the only change being the 
removal of all external water cooling. It was therefore possible 
to make an accurate comparison between the performance of 
the engine with the new system of cooling, and the results of 
the measurements of fuel economy and the temperatures of the 
piston and other parts of the engine which had been made by 
the author on the same engine when jacketed.* The com- 
pression ratio in the engine is 6.37, giving a compression pres- 
sure of about 175 lb. per square inch abs. This is higher than 
is usual and proved, when the engine was jacketed, to be too 
high for ordinary practical working. The successful working 
of the new cylinder therefore constitutes a satisfactory proof 
of the freedom from pre-ignition which is characteristic of cooling 
by water injection. 

A section of the new cylinder with water injection rose is 
shown in Fig. 1. The injection rose is a hollow casting, project- 
ing into the combustion chamber. There are about twenty-five 
holes in the rose, each ;,in. in diameter, and the jets proceeding 
from these are directed as shown against all parts of the com- 
bustion chamber and piston head. There is no jet on to the 
exhaust valve, as it has been found that the drip from the rose 
is sufficient to keep this cool. The water is injected by a simple 
plunger pump of the same kind as that used for the injection of 
fuel in Messrs. Hornsby’s oil engines. It is driven by a cam on 
the valve shaft, whereby a charge of water is injected once in a 
cycle. The pump stroke commences about 30 deg. before 
and finishes about 30 deg. after the point of ignition, so that 
water only goes in at a time when practically the whole of the 
sliding surface of the barrel is covered by the piston. 

Fuel economy and consumption of water.—Immediately after 
erection with the new cylinder, the engine was run continuously 
for 120 hours on an electrical load with coal gas. Continuous 
observation was kept of the gas consumption and of the load. 
The engine developed during this period 43 brake horse-power 
on the average, and ran very smoothly and steadily. The 
average mean effective pressure was 101 lb. per square inch. 
When jacketed, the engine would not develop more than 40 
brake horse-power continuously withcut overheating, and 
mixtures giving a mean pressure of more than 100 Ib. per square 
inch produced excessive maximum pressures (over 500 Ib.) 
with violent thumping explosions. The reduction in maximum 
pressure, under these circumstances, by water injection is over 
100 lb. per square inch, and the effect is very marked, the explo- 
sion becoming almost inaudible. This efiect of the presence 
of steam in the explosive charge is, of course, well known, 
but the quantity of steam formed in an engine cooled in this 
manner is so large that it constitutes a substantial advantage 
of the method. It will be noticed that the formation of the 
steam does not involve any thermodynannic loss, such as occurs 
when water is sprayed into the cylinder in an atomised con- 
dition and evaporated before reaching the walls, since the heat 
used is that which would otherwise be wasted in the jacket 
water. 

The quantity of water used on this trial was on the average 


* These tests are described in the following papers — Proceedings,” 
I. Mech. E., 1907, Parts 3-4,*page 863 ; ibid., 1908, Parts 1-2, page 417 ; 
* Proceedings,”’ Inst. C.E., Vol. CLX XVI, 1908-9, Part 2, 





102 Ib. per hour, equivalent to 2.4 1b. per brake horse-power 
hour. The temperature of the engine varied from 150 deg. to 
180 deg. Cent. No water was visible on the piston or the spindles 
of the valves, and when the engine was stopped at the end of 
the trial the inside of the combustion chamber was found to be 
perfectly dry. When the engine was jacketed and giving the 
same power for short periods the jacket water removed about 
67,000 B.Th.U. per hour, which would be sufficient to evaporate 
108 lb. of water at a temperature of 20 deg. Cent. under atmos- 
pheric pressure. The agreement between the available heat 
and the amount of water evaporated is satisfactory, such differ- 
ence as there is being accounted for partly by greater radiation 
loss consequent on the higher temperature of the engine, and 
partly by the reduction in flame temperature produced by the 
steam, which somewhat reduces the total amount of heat passing 
into the walls. 

The engine consumed in this trial 15 cubie feet of Cambridge 
coal gas per brake horse-power Lour reckoned at atmospheric 
temperature and pressure. This is approximately the same as 
it burnt when developing the same power for short periods when 
jacketed. Tests at other loads have shown that with a weak 
mixture the gas consumption is slightly increased by the water 
injection, but with very strong mixtures it is a trifle less. The 
difference, however, does not exceed 5 per cent. either way, and 
on the average it may be said that the economy is unaffected 
by the use of this method of cooling. Indicator diagrams 
taken in this long trial are shown in Fig. 2, and a comparison 
of these with similar diagrams taken from the jacketed engine 
shows that the reduction in maximum pressure is counter- 
balanced by a slightly raised expansion line. The pressure is 
better sustained, partly by the formation of the steam and 
partly by the reduced loss of heat, with the result that the 
diagram is “ fatter’ and less ** peaky.” 

Reliability and wear under ordinary working conditions.—After 
the trial just described, the engine was put to drive a dynamo in 
a factory engine-room. Its speed was increased from 180 to 
195 revolutions per minute. It was left in the hands of the 
ordinary engine-room staff for several weeks ; and was worked 
continuously for long periods of time at excessive loads. During 


Coal-gas. ~~ - 
Mean effective pressure 107 1b. per eq. in. 
189 r.p.m. 48 b.h.p. 


Scale: 1 inch = 133 lb. per sq. in. 
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Mean effective pressure 98 lb. per sq. in. 
180 r.p.m. 43 b.h.p. 

Scale: 1 inch = 121 Ib. per sq. in. 
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this time it developed at times 50 brake horse-power with coal 
gas for several hours together—an increase of 25 per cent. on 
the maximum continuous load which it could safely carry when 
jacketed. Since then the engine has been brought to Cambridge, 
and is now engaged in regular service with a suction producer 
driving the workshops and producing electric current for the 
engineering laboratory. It is left to itself like an ordinary 
gas engine, giving no trouble at all, and has now been in regular 
work for two years, the total time of running being 5000 hours. 

Anthracite coal is used in the producer, and this coal contains 
a considerable proportion of sulphur. Yet there has been no 
trace of corrosion in the engine. That the corrosion would be 
rapid if liquid water were allowed to accumulate is shown by 
the experience with the nozzles in the injection rose, These 
nozzles are, of course, continually in contact with water, and 
were at first found to corrode away rapidly. After many trials 
a suitable material has been found which lasts very well. Some 
corrosion has been observed at the bends of the exhaust pipe 
where the gases impinge on the metal, and corrosion in the 
exhaust pipe is also liable to occur at any place where water can 
accumulate. This, however, is not serious or rapid, and such 
as it is can easily be avoided by suitably arranging the pipe. 
Except at these points, no correwion has been observed anywhere, 
and the experience of this engine has completely proved that 
the necessary and sufficient condition for the prevention of 
corrosion is that the engine should be kept so hot that all the 
water is boiled. 

The cylinder was at first lubricated with a thick oil, such as is 
used with superheated steam in steam engines. A gallon of 
this oil, costing 3s. 3d., lasts for 160 hours, equivalent to about 
one farthing per hour, or, say, 0.006d. per brake horse-power 
hour. The lubrication was entirely satisfactory. During the 
past year “Super Mazoot”’ oil, supplied by the Henry Wells 
Oil Company, has been used. This oil is much cheaper, but it 
is not quite so clean. The balance of advantage remains with 
it, however, and its use is being continued. Accurate measure- 
ments of the cylinder and piston have been made, with the 
result that it was shown that the combined wear (on cylinder 
and piston together) in the course of 4000 hours has nowhere 
exceeded one hundredth of an inch. Over the greater part of 
the surfaces it is much less, and in many places the tool marks 
are still visible. 

The paper also dealt with the regulation of the 
water supply and on the system applied to other 
engines, one being an Oechelhauser engine of 1000 
horse-power. 

Professor Willian Ripper, who opened the diseus- 
sion, regarded the proposals put forward by the author 
as a considerable step as regards the large gas engine, 
a satisfactory method of cooling for which had long 
been sought. With reference to the quality of the 
water, it would be necessary to have some apparatus 
for purifying it of the salts which would otherwise be 





deposited. The presence of sulphur dioxide would 
tend to promote corrosion, but he did not think jg 
was a very serious question. A point which appeared 
to be of importance related to the necessity of employ. 
ing a method by which the water should be injecteg 
at right angles to the surface to be cooled. 

Engineer Rear-Admiral EK. Little said that if the 
method suggested proved successful there would be 
hardly any limit to the size of cylinder, but he woulq 
like to ask Professor Hopkinson if there was likely 
to be any difficulty in the application of the systen 
to vertical cylinder engines. In a case of which 
he had experience the introduction of the water inty 
the cylinder had the effect of grinding away the 
cylinder jackets at the top end to such an extent that 
they had to be replaced. The reason was understood 
to be that the salts in suspension in the water which 
had been injected acted as geinding material, and 
ground away the lining. It was on account of that 
experience that he would like to know if the author 
had tried his method of cooling on vertical engines, 
and if he had found in that case that the salts which 
when the method was applied to a horizontal engine, 
could pass away in the exhaust valve remained jy 
the cylinder and had the effect stated. The use of 
water inside cylinders was older than the gas engine 
itself, and in quite early forms of air-compressors 
water was injected—not for cooling the surface 
as in the case of the gas engine, but to absorb the heag 
of compression, so that the compression might follow 
as nearly as possible an isothermal line. 

Mr. Michael Longridge said that claims of great 
economy had been put forward as the result of putting 
water into engine cylinders, but all these schemes 
had been failures to a greater or less extent in the 
case of the gas engine. Now Professor Hopkinson 
had suggested a new method based on definite scienti- 
fic facts and laws. That was the right way of yoing 
to work for engineers. Of course, there had been 
great improvement in the manufacture of gas engines 
during recent years. Speaking from experience, 
the cylinders of gas engines up to about I4in. diameter 
were now fairly immune from troubles due to cracks, 
but beyond that size the trouble arising from cracking 
went up very rapidly indeed, and it was in the field 
of the large gas engine that cooling by the injection 
of water should prove very valuable. It should be 
of value also in the smaller engines by making them 
cheaper, and probably a little more economical in 
working. The question of trouble from deposits had 
been raised by one or two speakers, but had been 
dealt with in the paper. With regard to the injection 
rose, it was a question if it would not tend to clog, 
and prevent the proper distribution of the water, 
Then the effect on the ignition had to be considered. 
Was there not a risk that the sparking plugs might 
get a deposit of lime upon them and become ineffective? 

Mr. Hy. Davey asked if the author had considered 
the use of his system as a compromise, Asswning 
an engine to be fitted in the ordinary way with a water 
jacket, could not the piston head and exhaust valve be 
cooled by this method ? Great trouble arose when 
the cylinders became very large, but the chief sources 
of trouble were the piston heads and the exhaust 
valves. 

Mr. Alexander Siemens, referring to the statement 
made that the piston became encrusted with salt, 
said that the obvious remedy was to clean it from 
time to time. 

Dr. Edward Hopkinson said that while salts might 
be deposited, that took place on parts easily accessible. 
Water was not injected on to the sparking plug. With 
the usual method of, cooling all engineers knew that a 
great deal of trouble occurred in the ordinary external 
jacket, and in a place impossible of access. With 
regard to the effects of sulphur dioxide, he knew from 
his own experience that it was always liable to be 
formed if liquid water wes present in conjunction 
with the gas, but in this method there was a wide 
margin available between 100 deg. and 150deg. Cent., 
and all the water was completely evaporated, and 
there was not the slightest risk of any damage from 
water in the liquid form. 

Dr. H. 8. Hele-Shaw said it had been assumed by 
some speakers that the same amount of water as 
previously was going to be used by this method, 
and he would like to ask if that was really the case. 

Mr. W. H. Patchell raised the question of dirty 
water effects. He said he had carried out some 
experiments fifty years ago with spraying feed-water 
into the top of a boiler instead of below the feed line. 
The water used to form a heavy scale in the ordinary 
course, but by spraying it in they got rid of the scale, 
and he would have expected Professor Hopkinson to 
have the same experience. 

Mr. Charles Hawksley thought that the water 
used would be less in quantity by this method, and 
also that it might be collected, and if necessary 
purified and used over and over again. 

Mr. Holroyd Smith noted that the author claimed 
in the paper an economy of from 20 to 40 per cent., 
which appeared to be rather an ambitious statement, 
as the effect of a small alteration of the cooling 
system. It was further stated that it was sufficient 
to inject the water into the combustion chaimber 
and the head of the piston only, the whole of the 
cooling being effected by conduction into the piston. 
He would like further information on that point. 
It seemed to him that in this system the jets of water 
would not be distributed quite uniformly. He 
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suggested that instead of the cooling jet being squirted 
in the manner described a more likely and profitable 
ie would be just as the piston had returned towards 


tin : : 
the completion of the exhaust stroke. There would 
be two effects from that, first, less pressure, and 


wndly, if any deleterious products were produced 
there would be a better chance of their being carried 
off through the exhaust immediately. With regard 
to the corrosion which had been experienced with 
the nozzles in the injection rose, it was stated by the 
author that that trouble had been overcome by the use 
of a suitable material. He would like to know what 
The interest of this method lay 


sec 


the material was. 
in the details. 

mr. J. F. L. Crosland referred to experience in 
the use of fusible plugs over a period of fifty years, 
and he hoped that Professor Hopkinson would be 
more fortunate in the use of such plugs for gas engines 
than had been the case with boilers. It was probable 
that the conditions were more favourable in the case 
of gas engines. The experiment being conducted 
was a most interesting one, but he regretted that it 
had been confined to comparatively small cylinders, 
He would like to see it tested in the larger engines 
of German type. The question was so important 
that it would be quite worth the while of the Institu- 
tion to assist in the carrying out of a large scale 
experiment. With large gas engines there was 
extreme difficulty in securing freedom from damage 
and breakdown, 

Mr. Bb. W. Bagshawe called attention to the results 
of the invention from the commercial point of view. 
In hot climates the gas engine suffered very much 
from competition with other forms of prime movers, 
owing to the larger sizes which had to be put in. If 
this invention achieved what was claimed in the paper, 
it should enable gas engine manufacturers to com- 
pete with steam plant on more favourable terms in 
such countries as India. Another point was the 
greater simplicity of operation which the invention 
brought about, and where engines were installed 
1500 miles from an engineering centre, and trouble 
arose from a lack of engineering facilities and ineffi- 
cient native labour, anything which tended towards 
simplicity would be greatly appreciated. 

Professor Hopkinson, in replying on the discussion, 
said he could only deal with a few of the points 
raised, and would reply more fully in writing. Among 
the more important questions dealt with in the 
discussion was as to the effects of salts in the water, 
and whether the method had been tested on a vertical 
engine. It had not been. In a horizontal engine 
any salts which were deposited got away through 
the exhaust valve. In Cambridge the water was 
very hard, and the engine had been working for over 
two years and had been rarely cleaned. The amount 
of salts deposited in the engine experimented with 
must have amounted to many hundredweights, 
possibly tons, but there had been no trouble whatever 
in the way of erosion of the cylinder or in any other 
respect. Moreover, as he had pointed out inthe paper, 
by this method of cooling pre-ignitions were prevented. 
He did not think that some of the experience quoted 
as to the effects of water put into the cylinders of 
other engines was really relative to the present case. 
The point was to ensure that all the water was boiled 
and evaporated. At the same time the question 
of what would happen if the salts could not get away 
must be regarded as an open one, and in the case of a 
vertical engine with exhaust valves at the top he 
would expect trouble from that cause with waters 
of a certain kind. There was, in the case of his own 
experiments, when lime was added to the water, a 
certain amount of erosion. Clean water was necessary, 
as otherwise the holes in the rose might be closed wp. 
The question of condensing water had been considered, 
and that would have to be done if the method were 
applied to marine engines. Several speakers had 
referred to the size of the engine experimented with, 
and to the fact that small engines .were working 
satisfactorily. He quite agreed that the small engine 
could not be touched at present by this method, 
although it might be applied to it in the future. 
He would remind Mr. Crosland that the engine was a 
two-cycle engine, and of a type which has ordina- 
tily to be water-cooled. He was afraid that the 
anticipations of Mr. Bagshawe, with regard to the 
commercial outcome, would not be realised, as the 
difficulties in India and other hot countries were not 
touched by this method. 

The President referred to the value of the paper, 
and a hearty vote of thanks was accorded by the 
meeting to the author. 

The second paper to be read was that by Mr. 
Robert 8. Whipple, ‘“‘ Modern Methods of Measuring 
Temperature.” This we begin to print on page 129. 

The President said that the subject raised was 
very important. Although scientific instruments 
were often to be found in the hands of unskilled men, 
he would like to impress upon the meeting that to 
Obtain true readings from particular instruments 
great skill and care were frequently required. 

_ Mr. Horace Darwin referred to one or two points 
inthe paper. He said that in the case of instruments 


m which long lengths of tube were employed, small 
errors arose from changes of temperature in the tube 
not large enough to affect commercial work in the 
ordinary way, but enough to make it worth while to 
consider the question of automatic compensation. He 
Wished to take that opportunity of expressing the 








indebtedness of those engaged in the manufacture 
of these instruments in Cambridge for the help they 
had received from many of those associated with the 
design of the instruments. 

Dr. R. T. Glazebrook said that his interest in the 
work was the same a3 that of Mr. Whipple, and it 
was desirable in that discussion to obtain the opinions 
of those particularly engaged in using these instru- 
ments as to their suitability for the purposes for 
which they had been designed. He could himself 
testify to the excellence of the instruments, and to 
the great skill bestowed on their manufacture. Many 
of the instruments described in the paper passed 
through the hands of the staff at the National Physical 
Laboratory for verification and standardisation. 
He was able to say that the errors which occurred 
were extremely small. A point of ‘great importance 
arose in connection with instruments for the measure- 
ment of temperatures up to 1200 deg., 1400 deg., 
and possibly 1500 deg. Cent.; an instrument which 
could be plunged into the furnace could be devised, 
but at higher temperatures it was necessary to have 
recourse to other methods, and for recording purposes 
use radiation or optical pyrometers. A great step 
in advance would have been taken if a material could 
be found which would withstand temperatures up to 
2000 deg. Cent., and enable an attack to be made on 
the high ranges of temperatures of metals, concerning 
which more information was greatly needed. 

Mr. Charles Wicksteed said his experience of the 
types of instruments described had been favourable. 
He had employed them in connection with annealing 
furnaces and had found it easy to obtain exactly the 
temperatures which were so important in such work. 
The instruments had been in use about four years, 
and had given no trouble. It was necessary, of 
course, to use the instruments with care and intelli- 
gence. Malleable iron was frequently too hard, but 
with the employment of scientific recording apparatus 
that trouble had been overcome. 

Engineer Rear-Admiral Little said that some few 
years ago he had had a good deal to do with steel 
temperatures, and it was found that the only satis- 
factory method wes to take fusing points. 

Sir Robert Hadfield reminded the meeting that 
with his own and certain other works in Sheffield 
something like 5000 pyrometric observations were 
taken each week, and the need for accurate instru- 
ments, was, from the commercial standpoint, a very 
real one owing to the remarkable differences in the 
product with comparatively small changes of tempera- 
ture. In the case of armour plates weighing perhaps 
120tonsand of considerable dimensions, it was exceed- 
ingly difficult to secure uniform temperature, and the 
modern scientific instrument was of the highest value. 
One further use of pyrometers to which he would 
refer was the taking of the temperatures of molten 
metal. It was only quite recently that it had been 
possible to give the melting point of copper as 1087 
deg. Cent. The melting temperatures of iron and 
other metals were important points to ascertain, 
and the complexity of modern steel alloys was a 
complication of the problem involved. It was 
necessary that an instrument should be devised 
which would give an accurate record of the melting 
temperatures of metals. 

Mr. W. H. Patchell pointed out that the author 
dealt with steam temperatures very briefly. In 
that work they were thrown back upon the mercury 
thermometer, and he had found some difficulty on 
account of the lag between the temperature obtained 
and the actual temperature of the steam. Professor 
Burstall had devised a form of resistance thermo- 
meter to overcome that difficulty of lag. 

Mr. Cosmo Johns said that while the errors in the 
instruments themselves were negligible, those which 
occurred in practical application were of appreciable 
order, and temperatures obtained from resistance 
thermometers, from thermo-junctions, or from radia- 
tion instruments were approximate only. Such 
readings ought to be referred to a standard instru- 
ment. It was in the calibration of works instruments 
that the chief errors were made, and it would be well 
if arrangements could be made for substances of the 
required degree of purity to be available at the 
National Physical Laboratory, and that the tables 
of constants should be revised from time to time. 
Works should be able to obtain these substances, 
and in that case everybody would be working to the 
same degree of accuracy or error, and uniformity 
would result. 

Dr. Glazebrook suggested that for practical works 
purposes the difficulty of comparing instruments 
with actual melting point temperatures was very 
great. A more satisfactory method of working would 
be to retain standard instruments in the works, and 
to send those instruments from time to time to the 
National Physical Laboratory or some similar institu- 
tion for the accurate determination of constants. 
That would lead to more uniform scales of temperature 
being attained in practice. 

Mr. Whipple, in a brief reply to the discussion, 
said he always advocated the practice of having a 
standard pyrometer in a works for purposes of com- 
parison. He believed the resistance thermometer 
would prove a useful standard instrument. Manu- 
facturers owed a great debt to the National Physical 
Laboratory. With regard to the new materials for 
pyrometer construction, there was no doubt that a 
further advance in the provision of instruments was 





being retarded, owing to the absence of the necessary 
materials. It was for that reason that they were 
unable to determine the temperature of molten steel. 
He had been working with Mr. Saniter on the subject, 
and although a certain measure of success had been 
met with—they had taken the temperature of molten 
iron at 1400 deg. Cent.—it was easy to understand 
that in the case of a large mass of molten steel, which 
it was not possible to get near, the problem of putting 
a pyrometer into the metal was a very difficult one. 
They required to find a material which could be lowered 
into the molten metal. He agreed with what had 
been stated by Sir Robert Hadfield and others, that 
the determination of molten metal temperatures was 
a most urgent requirement. 

The Conference then adjourned until the following 
day. 

Luncheon was served in the fine dining hall of 
Trinity College. 

In the afternoon there were alternative visits to the 
Saxon and Norman Cement Works of the British 
Portland Cement Manufacturers, Limited, the works 
of the Cambridge Scientific Instrument Company, 
the Cambridge University Engineering Laboratory, 
the Cambridge University Press, and the Observatory. 

The Saxon and Norman Works were described in 
detail in our issue of 20th March, 1908, and need not 
be referred to again in the present instance. We 
may, however, give the following brief descriptions 
of the other places visited :— 

THE CAMBRIDGE SCIENTIFIC INSTRUMENT 
COMPANY. 

The Cambridge Scientific Instrument Company 
was formed with Mr. Horace Darwin, F.R.S., as 
Chairman in 1895, from an older private firm, and 
factory buildings were erected the same year on a 
new site at Cambridge, just off the Chesterton-road 
opposite Jesus Lock. Additions were made a few 
years ago, and last year a large new shop was built 
with the most advanced type of saw-tooth roof with 
large glass area. The whole of the machinery is 
driven from electric motors taking direct current at 
400 volts from the power station about a quarter of a 
mile away on the opposite bank of the river Cam. 
Over 160 workpeople are engaged. Female labour is 
not employed in the shops. The working week 
consists of 534 hours. 

The products of the company are extremely varied. 
A speciality is made of designing and making new 
instruments for all the special requirements of com- 
mercial and scientific research work. For example, 
a whole series of instruments were designed for the 
Committee investigating explosions of coal dust in 
mines. Recently a 4m. and a 24m. comparator have 
been delivered to the Indian Government. The 
company also makes the following :—Platinum 
resistance pyrometers, thermo-couple pyrometers, 
radiation pyrometers, all indicating or recording. 
Electrical instruments, galvanometers, electrometers, 
Duddell oscillographs for use up to 50,000 volts and 
accessory apparatus, and Duddell’s thermo-electric 
instruments. Physical instruments, physiological 
instruments, cardiographic apparatus, microtomes, 
Meker’s burners, H. and M. thermometers and thermo- 
graphs, CO, recorders, extensometers, and many other 
leaflets describing special instruments. From this 
an idea of the varied output is obtained. 

Perhaps the most interesting novelty is the cardio- 
graphic apparatus. This apparatus takes a photo- 
graphic record of the electric current generated by 
the action of the muscles of the heart. From these 
records a diagnosis is secured of the patient’s heart. 
The Einthoven string galvanometer used for this 
work has a single silvered glass fibre 0.002 mm. 
diameter in the inductance field of a powerful electro- 
magnet having a narrow air-gap. 

The main product of the company, however, is 
apparatus for temperature measurement; almost 
every variety of temperature-measuring apparatus is 
manufactured, and the company is the sole maker 
of the Féry radiation pyrometers for Great Britain 
and the Colonies. The thread recorder for thermo- 
couples and the Callendar recorder for resistance 
pyrometers have now been manufactured for many 
years. 

The bi-meter CO, recorder is interesting on accornt 
of its extreme simplicity. No glass or rubber tubing 
is used in its construction, and the moving parts are 
very few, consisting only of the rotors of two rotary 
wet gas-meters and gearing connecting the same with 
the recording pen. A simple water-aspirator draws 
the gases from the flue continuously through the two 
meters in series. The gas after passing the first 
meter passes through an absorption chamber where 
the CO, is dissolved out, and the residue only passes 
through the second meter. Differential gear connects 
the meters with the pen, which thus shows the CO, 
per unit-volume on a 24-hour record. A cooler 
ensures that the gas is at the same temperature when 
passing through either meter. 

Several instruments are made for the testing of 
materials. The Cambridge extensometer is a simple 
form of instrument reading to 0.001 mm. or to 
0.002 per cent. of the length of a 2in. standard test 
piece. The instrument reads directly on a micro- 
meter screw, no microscope or other optical arrange- 
ment being used ; the adjustment is determined by a 
mechanical device of a flat spring vibrating across the 
hardened point of a steel cone. 
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An impact testing machine—a modified form of 
that designed by Dr. Stanton of the National Physical 
Laboratory—is made for giving continuous blows 
until fracture, to a test piece supported between 
two anvils. The test piece is turned over through 
180 deg. between each blow, but is held at rest while 
it is subjected to the blows. The machine stops when 
the test piece breaks, and the number of blows is 
recorded on a counter. 
ENGINEERING LABORATORY, 
CAMBRIDGE. 


UNIVERSITY 


The Engineering School at Cambridge in its present 
form dates from 1890, when Mr. J. A. Ewing—now 
Sir Alfred Ewing and Director of Naval Education— 
was appointed professor in succession to Professor 
James Stuart. Professor Stuart had _ instituted 
the mechanical workshops some years previously, 
and had given lectures on various branches of Applied 
Mechanics, in which subject it was possible to obtain 
the ordinary B.A. degree. Under Professor Ewing’s 
guidance a laboratory was built on similar lines 
to those which were then in existence at the University 
College, London, Owens College, and elsewhere. 
The buildings included the wing at the south end, 
where the entrance and offices are situated, and the 
engine-room. The old building of the Perse Grammar 
School—now forming part of the engine-room— 
was incorporated in this first laboratory. At the 
same time engineering was made an honours school 
of the University and the Mechanical Sciences Tripos 
was instituted. 

The engineering department has grown steadily 
since its foundation, and is now one of the most 
important schools of its kind in this country. There 
are normally about 250 students working at engineer- 
ing, of whom about 170 are reading for the Honours 
Degree. About 40 men graduate in honours every 
year. The staff consists of the professor, two Univer- 
sity lecturers, three University demonstrators, and 
about a dozen other demonstrators and lecturers, 
most of whom are attached to one or other of the 
colleges, and, in addition to their duties at the labora- 
tory, are engaged in supervising the work of individual 
students. The honours course takes three years, 
the first of which is in many cases devoted to the 
study of mathematics and theoretical mechanics. 
The subjects of the Mechanical Sciences Tripos are :— 
Applied mechanics—including hydraulices—heat and 
heat engines, theory of structures, and electricity. 
The policy of the engineering department is to give a 
good general scientific education equal as a mental 
training to the other honours courses of the University, 
and useful to a student whether he becomes an engi- 
neer or not. Though the majority of those who 
graduate in the Mechanical Sciences Tripos of course 
become engineers, a considerable number enter other 
professions or take un commercial life. 

The increase in the number of engineering students 
has necessitated additions to the buildings and 
equipment from time to time. In 1899 a new wing, 
the gift of the widow and children of the late Dr. 
John Hopkinson, was added on the north side: 
a large drawing office was built in 1903, and a number 
of rooms in the older adjacent buildings, which had 
been vacated by other scientific departments moving 
into new quarters, were assigned to engineering. 
In the same year Professor Ewing retired to take 
up the position of Director of Naval Education, 
and was succeeded by the present Professor—Bertram 
Hopkinson, F.R.S. In 1912 the new laboratory 
et the north end of the range of buildings in Free 
School-lane was built, and the whole of the electrical 
plant was transferred thither, a considerable increase 
in the engine-room accommodation being thereby 
made possible. The total floor snace of the laboratory 
and workshops, exclusive of offices and class-rooms, 
is now about 30,000 square feet, and this accommoda- 
tion is found to be just about sufficient for the number 
of students now using the department. 

The equipment of the laboratory includes about a 
dozen gas engines and steam engines, three 5-ton 
and one 50-ton testing machines, complete equinment 
for the study of hydraulics, and a large number of 
dynamos and other electrical machines. The ma- 
chinery is for the most part on a small scale, and there 
is a considerable variety. Many of the machines are 
the gifts of manufacturers, among whom should be 
mentioned :—Messrs. Mather and Platt, Messrs. 
Dick, Kerr and Co., the British Westinghouse Co., 
Messrs. Siemens Bros. and Co., and Messrs. Babcock 
and Wileox. The denartment is also indebted to a 
number of private individuals for financiel assistance 
towards buildings or equipment, the most recent being 
Mr. A. F. Yarrow, who has presented a Diesel engine 
and dynamo which will be completed at the end of the 
current year. The following apparatus will be shown 
at work during the visit of the Institution :—(1) 
Optical indicators. (2) Hopkinson-Thring torsion 
meter for measuring the power transmitted by a shaft. 
This is the same instrument as that now used for 
measuring the shaft horse-power in the Royal Navy. 
(3) Explosion vessel, showing the effect of turbulence 
in accelerating the ignition of a gaseous mixture. 
(4) A high-speed fatigue tester, giving 7000 alterna- 
tions of direct stress per minute. (5) 40 horse- 
power gas engine without water jacket, cooled by 
internal injection. (6) Apparatus for magnetic 
tests in very strong fields. (7) Apparatus for measuring 





the pressure developed in the impact of a bullet or in 
the detonation of gun-cotton. i 


THE OBSERVATORY, CAMBRIDGE. 


The observatory is situated on the Madingley- 
road. The main building was erected in 1824 on 
the rising ground lying to the west of the town. 
The exact site was chosen so that the transit instrument 
should be placed in the same meridian as the tower 
of Grantchester church, which stands to the south 
at a distance of about 2} miles. A brass frame fixed 
on the tower provided a meridian mark, on which 
in the early days the transit instrument could from 
time to time be pointed. The use of this mark has 
long since been discontinued, having been obviated 
by employment of collimators close to the building. 

The principal instrument in the interior of the 
main building is the meridian circle, mounted in 
1870, during the directorship of Professor Adams. 
The object glass, of aperture 8in. and focal length 
9ft., was made by Cooke and Sons, the rest of the 
work by Troughton and Simms. The observations, 
from which the catalogue of stars in the zone lying 
between 25 deg. and 30 deg. north declination was 
prepared, were made with this instrument. The 
work was undertaken by the Cambridge observatory 
in conformity with the co-operative plan inaugurated 
by the Astronomische Gesellschaft. 

In the grounds, south-west of the main building, 
is the Northumberland equatorial, given by the Duke 
of Northumberland, then high steward of the Univer- 
sity, in 1835. The object glass, made by Cauchoix, 
has an aperture of 11}in., and a focal length of 19}ft. 
The mounting is of the English form, which enables 
the observer to follow a star from rising to setting 
without any interruption at the meridian. It was 
constructed under the supervision of George Biddell 
Airy, M.A., then Plumian Professor, who subsequently 
set up instruments in the same general form at Liver- 
pool and Greenwich. 

Between the main building and the Northumberland 
dome is stretched the aerial of a wireless telegraphy 
installation, recently set up for receiving the time 
signals from the Eiffel Tower and from Norddeich 

In an adjoining building—red brick—a telescope, 
specially adapted to photographic work and known 
as the Sheepshanks telescope, was erected in 1899. 
The object glass—photovisual—consisting of three 
lenses, with an aperture of 12}in. and focal length 
of 19}ft., is achromatised as well for the photographic 
as for the visual ravs, and was made by Mr. Dennis 
Taylor of Messes. Cooke and Sons. The mounting 
is of novel design and was made by Sir Howard 
Grubb. The tube of the telescope is not straight, 
but consists of two parts connected by an elbow 
joint, at which a plane mirror is placed to reflect 
the light from the object glass to the eye-piece. 
The eye-piece end of the tube points downwards 
in a direction constantly parallel to the earth’s axis, 
and serves as the polar axis about which the whole 
instrument rotates as an equatorial, driven by an 
electrically controlled driving clock. The other 
part of the tube carries the object glass, and can be 
inclined at any angle to the polar axis, whilst the 
plane mirror at the junction of the two parts of the 
tube takes up automatically the position suitable for 
reflecting the light to the eye-piece. The observer 
can thus see any celestial object through the instru- 
ment without changing his position; he is only 
debarred from seeing objects close to the pole. This 
instrument is used for celestial photography, in 
particular for determining stellar parallax by photo- 
graphic methods, and was used by Mr. A. R. Hinks 
in his observations of the planet Eros for determining 
the solar parallax. 

Close to the Northumberland dome is the Newall 
telescope, which was presented to the University 
in 1890 by the late Mr. R. 8S. Newall with a view 
to its being used for the development of the study 
of stellar physics. The instrument was constructed 
about 1869 and was the first of the large refractors 
of modern days ; it has an aperture of 25in. and a focal 
length of 29}ft. The disks for the object glass were 
cast by Messrs. Chance, of Birmingham, in 1862, 
and they were worked by Messrs. Cooke and Sons, 
of York. The mounting, which is of the German form, 
was made by the last-named firm. The instrument 
is used chiefly in spectroscopic researches, in particular 
for the determination of the velocity of stars in the 
line of sight. 

To the south of the Sheepshanks building lies the 
Huggins dome and the Astrophysical building. The 
Huggins telescopes were presented to the University 
in 1908 by the Royal Society. The equipment. 
which had been used and developed by the late Sir 
William Huggins since 1871 in his astrophysical 
researches, consists of a refractor, with an aperture 
of 15in., and a reflector, with an aperture of 18in., 
mounted on a single polar axis. These instruments 
are used in spectroscopic researches. 

The McClean solar instruments are arranged in 
buildings connected with the Newall dome. They 
were erected in 1908 and consist of a double ccelostat, 
with mirrors 16in. in diameter for providing a fixed 
horizontal beam of sunlight which is converged by 
a lens of long focus—60ft.—to form a 6}in. image 
of the sun upon the slit of a powerful spectrograph. 
The ccelostat and lens lie to the south of the Newall 
dome, and the spectrograph to the north of it ; and 





the beam of light passes through the dome, which 
thus provides a covered way protected from direct 
sunlight. These instruments are used for the study 
of the spectra of sunspots, &e., and for determining 
the law of rotation of the sun. The three last-named 
instruments constitute the equipment of tho astyo. 
physical department. 

In the present year the responsibility of carrying 
on the work of the solar physics observatory’ hag 
been entrusted to the charge of the University, 
The work of the astrophysical department will jy 
future be fused with that of the solar physies o}serya. 
tory. The new buildings required for this work, 
which was taken over in Apvil last, are partly com. 
pleted and partly in process of erection. 

A laboratory, with working rooms for the staff, 
has been built on the west side of the astrophysica] 
building. It contains spectroscopic, photometric 
and other apparatus for experimental research. The 
spectroheliograph, for the study of the sun’s surface 
and of solar prominences by photometric methods jn 
monochromatic light, is being erected in buildings 
to the south of the Huggins dome. The 36in. pe. 
flector will be mounted in a dome which is being 
erected to the south of the Newall dome. 

We hold over till next week the descriptive note 
of the University Press. 

The Institution dinner was held in the evening 
at the Guildhall, when a large and distinguished 
company was received by the President and Lady 
Donaldson. , 

Mr. Edward B. Ellington, Past-President. pro. 
posed the toast of ‘“‘The Town of Cambride«, the 
University, and the Reception Committee.” Mr, 
Ellington said that as engineers they recognised the 
great work which was being done in the engineering 
schools in Cambridge. Either preliminary to or 
during their training the undergraduates recjuired 
much more than the merely technical knowledge 
which seemed to be the end in some of the more 
modern systems. With this ideal the Institution was 
in sympathy. They believed that it was best for 
the young men who had to take responsible positions 
in their professions later in life to go through a 
University training, obtain a thorough scientific 
grounding in the principles of their profession, 
although the full work to be done during training 
could not be done at a University at all, and could 
only be done by a system of practical work. 

Sir Joseph Larmor, in replying for the University, 
said that the work of Kelvin, Rayleigh, and Stokes 
was a proof that the interest of Cambridge in engineer- 
ing was not of very recent growth. In matters of 
mechanical science the University could have no 
higher mission than to keep in close contact with the 
leaders of this great profession, to take an interest in 
and study the scientific principles which must under- 
lie the vast achievements engineers now produced, 
and he hoped, in time, to evolve something that 
might tend towards the progress of the profession of 
engineering. 

The Master of Trinity, in proposing the toast of 
“The Institution of Mechanical Engineers,” said 
he could not help thinking of those distinguished 
men who‘had been associated with Cambridge—Dr. 
Whewell, James Stuart, who was still a Fellow of 
Trinitv, and Sir Alfred Ewing. Any one of these 
men or Sir Joseph Larmor could have approached 
that toast with genuine enthusiasm as well as com- 
prehensive knowledge. The members of the great 
profession of mechanical engineering had _ received 
honour, and at Westminster Abbey, among the large 
number of monuments commemorating some of the 
rarest gifts of human genius and endeavour, were 
memorials of James Watt, of Stephenson, and other 
pioneers of engineering. It was right that honour 
should be done to these men, as it had been to Stokes 
and Kelvin and others who came after them. heir 
profession had not exhausted the wonders that were 
yet to be revealed. Engineers had their future 
before them 

The President, in acknowledging the toast, said 
that Dr. Butler had set before them a high ideal, which 
it behoved every one of them to aim at. : 

The final function of the day was a reception in 
Trinity Lodge, given by the Rev. H. Montague 
Butler, Master of Trinity, and Mrs. Butler. 





A Catcurta daily paper is responsible for an extra- 
ordinary story told to its representative by Captain Burn, 
of the oil steamer Saranac, belonging to the Tank Storage 
and Carriage Company. She was laden with 6300 tons of 
oil from New York for Calcutta. On May 28th, when seven 
miles from Point de Galle, Ceylon, and three miles out trom 
shore, she struck an uncharted rock three times, and it 
was found that two of the tanks in the middle of the ship 
were letting in water. Water came in and lifted the oil 
to the top of the tank, and there it stopped. And in this 
condition the vessel was navigated up to Calcutta, 
journey which took five days. When the cargo 0! oil 
had been pumped out the vessel went into dry dock, and 
it was only then that the extent of the damage was dis- 
covered. Fore and aft were two huge rents in the plates, 
many of which had been started, and in the middle of 
the hull was a gash 20ft. long and lin. wide, while here 
and there were huge dents big enough for a man to put his 
head through. Any ordinary steamer so damaged ould 
have gone down in a very short while, but in the case of the 
Saranac the oil kept the water out, and, according t0 the 
captain, the vessel floated almost as well as though nothing 
had happened. 
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RAILWAY MATTERS. 


Owrnc to the Japanese Government’s policy of economy 
ichment, no material progress, we learn, was made 
during 1912 with the idea of converting the railways of the 
country to the broad gauge, but such work as has been 
carried out on the main line between Shimonoseki and 
Tokio has all been executed with a view to the possible 
adoption later on of the wider gauge. 

PRELIMINARY surveys have now been completed upon 


‘iis Trujillo to Juticalpa Railway in Honduras. The 
of the new line will pass across the Aguan River, 


and retre! 


route ~ 3 ‘ ; : 
pervs the valley of the Bonito River in the direction of 
Triona, and continue from that place upstream to the Sico 


Valley. Work will be commenced very shortly upon the 
first section, namely, that from the Trujillo River to 
Aguan, a distance of about 26 miles. French and local 
capital have been employed in the undertaking. 


Durine 1912, according to Board of Trade statistics, 
the tramways of Great Britain carried over 3127 million 

assengers, or about seventy times the estimated popula- 
tion of the country. There were 2642 miles of route open. 
The totul number of cars in use was 12,944, of which 
12,435 were electric. The total capital represented 
amounted to over 77 million pounds. Gross earnings 
came to 14 million odd pounds, the operating expenses 
to nearly 9 millions, and the net earnings to nearly 6 mil- 
lions. In 1900 there were 37,000 or so horses employed 
on the car systems of the country. Last year there were 
1500. 

An improved device for the automatic replacement of 
electric lamps for signalling is, according to the Electrical 
Review and Western Electrician, now being given a trial by 
the Pennsylvania Railway Company. If successful 
some thousands will be used. In this new device a disc 
holding four lamps is pivoted within the lantern, one lamp 
burning in focus with the signal lens; the other three 
lamps being in reserve. When a burn-out occurs the bad 
lamp is ‘immediately thrown out of focus and a good lamp 
substituted. This practically eliminates one of the 
ereatest troubles now being experienced, that of main- 
taining a lighted electric signal regardless of lamp burn- 
outs. 

Spanish Government railway engineers are in Lugo, 
Logrono, and Orense examining the land which it will be 
necessary to take in order to carry out the projects for the 
construction of three railways. The Ponteverra-to-Lugo 
Railway runs via Lalin, Province of Pontevedra, and will 
ultimately be extended to the port of Ribadeo, Province 
of Lugo, connecting the two ports of Marin and Ribado. 
The line will run through extremely fertile country, which 
has been without railway communication. A company 
to contract for the work has been formed. On the 
second line, Pamplona to Estella, it is proposed to 
build a station and a bridge over the Ebro at Logrono. 
The third line will connect the town of Chaves in Portugal 
with Verin in the Province of Orense in Spain. 

THERE is no logical reason why a railway desiring to 
use electrical energy should have to begin at the beginning 
and build a costly special plant for its service any more than 
there is reason why, desiring coal, it should go to great 


trouble and expense of acquiring and developing coal | 


mines. It can buy electrical energy in one case and coal 
in the other in many instances cheaper than it can possibly 
generate or raise coal from a mine. The great technical 
difficulty for a station supplying energy to a large rail- 
way system is that the load factor is likely to be peculiarly 
bad. The railway load, with its sudden peaks and low 
average, can be handled much more economically in a 
station already carrying a huge miscellaneous output in 
which the relatively minor variations of the railway service 
sink and disappear. The gain in the matter of load factor 
in a station operating both railway and miscellaneous 
load is enough in most cases to determine the economies of 
the question. 

Apart from the technical features of the motors and 
control and switchgear, with which the running staff 
have little to do, the operation of electric locomotives, 
the Railway News points out, is very simple indeed, 
there being no injectors, no steam gauges, or water-level 
indicators to watch, no fire to call for careful and skilled 
maintenance under ever-varying conditions, and virtually 
little for the engine crew to do beyond keeping a good 


look-out and manipulating switch and brake gear intelli- | 


gently. The working parts also are very simple, owing 
to the absence of pistons and piston-rods, excentrics, 
valve motion, &e., while the moving parts of the control 
are light, easily accessible for inspection and repair, and 
the working parts as a whole are not subjected to the 
heavy strains which apply in the case of the steam loco- 
motive. In maintenance, too, the electric locomotive is 
superior. The workshop equipment need not be elaborate, 
and, except for machines for winding armature and field 
coils and a few special items, a portion of the usual 
machinery of a steam locomotive works is all that is 
necessary. A strong feature is also made of the policy 
of using stock parts, so that it is only at long intervals 
that an electric locomotive requires thorough overhauling. 


THE new railway station at Pretoria is an exception 
to the almost general neglect of architecture in South 
African station buildings. The site is happily chosen, as 
the building terminates a vista of nearly a mile through 
Market-street and Church-square to the valley and distant 
hills on the north. The ground in front’of the station has 
been laid out with formal avenues, fountains and grass 
lawns, combined with ample space for the street car 
service and all wheel traffic. The building is three stories 
in height, faced on the outside entirely with flatpan—a 
sandstone from the Orange Free State. The roof is 
covered with red ‘Italian’ tiles manufactured at 
Vereeniging, on the Vaal River, and this is the first time 
such tiles have been used on a public building in South 
Africa. The roof is crowned by a central clock tower, 
also of stone. The dominant architectural notes are the 
arched porte cochére to the main entrance on the ground 
floor, with a long arcaded loggia on either side, and the 
deeply recessed columnar features in the centre of the 
three principal facades. The deep overhanging eaves 


protect the walls and windows from sun and rain. The 
west elevation contains a covered main exit porch with 
granite columns. 


NOTES AND MEMORANDA. 


bring aluminium to a liquid condition, so that it may 
be spread when cold over any dry surface, have been 
successful. The composition is applied like a paint with 
a brush, and looks, when spread, like a dull silver coating. 
It is said to be an excellent preventive of rust, to be 
resistant to heat, elastic, durable, and resistant to atmos- 
pheric influences, and to form an excellent substitute for 
tin in plating. 

THE extent to which sleet may progressively accumulate 
on an overhead line is emphasised by experiences of the 
Maritime Telegraph and Telephone Company, of Halifax, 
during the severe storms of February last in the neigh- 
bourhood of Glace Bay. 
snow on the telephone lines at this point, according to the 
Electrician, reached 10in., 6in. of this being solid ice. 
During another blizzard at about the same time the accu- 
mulation of ice again reached 6in. 


THE Clyde Navigation Trustees, it is stated, do not 
intend to apply to Parliament for the necessary authority 
for carrying out the whole of the new dock extension 
scheme of which they have just approved, but are only 
going to proceed with the construction of three of the five 
basins authorised to be built. These basins, which will 


| enough to accommodate four of the largest Clyde—North 
Atlantic liners of to-day, and as soon as the necessary 
powers are obtained the work of construction will begin. 





AN interesting announcement was recently made at a 
| meeting of the Cardiff Waterworks Committee, when the 


| waterworks engineer, Mr. C. H. Priestly, said that he, in 


conjunction with Professor Parker, had succeeded in | 
| overcoming the difficulty experienced with regard to the | 


| 
growth of sponge in the pipes in the filtering area at the 


Llanishen Reservoir. The agent employed was a solution 
of common salt, and so successful had it proved that up 
to the present week there was no sign of the reappearance 
of the growth. Mr. Priestly added that Professor Parker 
himself was so impressed with the result of the experiment 
that he proposed writing a paper on it for the Geological 
Society, as a record might prove of assistance to other 
waterworks encountering similar trouble. 


Now that oil fuel for the Navy is being so much dis- 
| cussed, states a contemporary, it may be worth while 


| drawing attention to a use for fuel oil in stationary electric | 
| power stations, although with present prices this use cannot | 


be great in this country. In an electric power station the 
load usually greatly exceeds the normal day load once or 
| twice a day, when the lighting comes on in addition to 
| the power load. Corresponding extra boiler plant is 
needed to supply the steam for these peak loads, and in 
order to reduce this extra boiler plant to a minimum the 
| combustion chamber of the boilers is made exceptionally 
| large always a good feature—and auxiliary oil burners 
| fitted. These are-employed at peak load times, and 


| enable the evaporation of the boiler to be considerably | 
| increased, thus saving outlay on boilers and buildings. | 


| The system has been tried with suecess in America, where 
oil is relatively cheap. 


Wirt the increasing diversity of the load on large power 
station;, and the better terms offered for limited night and 
early morning supply, the load factors are steadily improv- 
ing. The following figures for December, 1912, given by 
Electrical Engineering, are of interest :—The Common- 
wealth Edison Company, of Chicago, had a peak load of 
233,000 kilowatts, an annual output of 799 million units, 
| and a load factor of between 43 and 44 per cent. The 
New York Edison Company had a peak load of 210,800 
kilowatts, an annual output of 619 million units, and a 
load factor of 33.4 per cent. The Brooklyn Edison, 
Boston Edison, and Philadelphia Electric companies, 
with peak loads of from 40,009 kilowatts to 66,000 kilowatts 
had load factors of 33.7, 30.6, and 32 per cent. respec- 
tively. The Victoria Falls and Transvaal Power Com- 
pany expects the load factors of most of its stations to be 
shortly in the neighbourhood of 70 per cent., on account 
of the almost continuous work at the mines. 


THE law of hysteretic energy loss, announced by Stein- 
metz in 1890, states that the cyclic loss is proportional to 
the 1.6th power of the flux density, as deduced from 
Ewing’s ballistic measurements. In 1892 Dr. Steinmetz 
confirmed the law by alternating-current measurements, 
and extended it to dissymmetrical cyclic magnetisation. 
The Steinmetz exponential coefficient 1.6 has been checked 
by many observers to a degree of precision sufficient for 
existing engineering purposes, and has taken a permanent 
place in engineering literature. The question has, how- 
ever, often been raised as to whether it is an empirical 
coefficient that represents the facts to a first approxima- 
tion or whether it expresses a true physical law. Many 
physicists report observations tending to show that the 
coefficient is not strictly 1.6, but varies slightly in different 
samples of steel, and also in different ranges of flux density 
in the same sample. No satisfactory simple expression 
of the true law has, however, yet been offered. 


THROUGH an oversight, says the Engineering Record, 
ne curves or sleeves were ordered for a line of cast iron 
pipe which it had been decided to lay to convey water 
from the Guayabo River to the town of Preston, Cuba. 
The canyon through which the pipe passes for a distance 
of about two miles from the dam is crooked, making 
impossible such easy curves as could be made in the pipe 
joints. As it might have taken several months to secure 
additional special pipes, the local engineer decided to bend 
some of the straight cast iron pipes. The Cuban workers 
had frequently bent steel or wrought iron pipes at their 
sugar mills and they followed the same course of pro- 
cedure with the cast iron pipes, with entire success, as 
they did not break or spoil a single pipe. The pipes were 
bent to various radii, the shortest being 50ft. A cradle 
of old rails was first constructed with the desired amount 
of curvature, and a fire of hardwood was built under and 
around the pipes. Six or eight pipes were bent at a time. 
In one and a-half to two hours after starting the fires 
the pipes were hot enough to bend and settle under their 
own weight on to the cradle prepared for them. The 
pipes were 10in. in diameter, with ;;in. thickness of shell, 
their weight being about 760 lb. per 12ft. length. 








AccorDING to the German Press, experiments made to | 


The accumulation of sleet and | 


be in the centre of the new dock system, will be large | 


MISCELLANEA. 


A Waite PaPeEr issued recently shows that the estimated 
| expenditure during 1914 on telephone capital account will 
| be £3,000,000, which will come out of the balance of 
| £3,214,480 remaining from the parliamentary vote of 
| four millions for 1913, added to the balance of £1,033,301 
| brought forward from the previous year. Of that sum 
| only £1,818,821 was actually expended. Since 1893, 
| when the first million pounds was voted under the Tele- 
| graph Act of the previous year, the sums authorised by 
| Parliament have totalled £17,300,000, while the amounts 
| actually expended total £17,085,520. The amounts repaid 
| out of parliamentary vote total £5,937,760. This state- 
| ment is exclusive of the purchase money of the plant of 
| the National Telephone Company, which, under awards 





| of the Courts, was £12,470,264. 

| THE American Bureau of Foreign and Domestic Com- 
| merce recently issued a report of a study of seventeen 
| selected industries, as practised in the United States and 
| in Great Britain. The gist of this report is that American 
| labour is more efficient than British. To do the same 
| work in the industries examined 18 per cent. more power 
| and 2} times more labour were required in Great Britain 
than in the United States. Consequently American 
| manufacturers can pay a rate of wages twice as high and 
| stillcome out ahead. The Engineering and Mining Journal 
in commenting on this report remarks that this gives the 
explanation of how Americans can mine the lowest grade 
of copper ore, pay the highest rate of wages, transport the 
| product 2000 miles by railway and 3000 miles by steamship, 
| and still compete in the markets of Europe. 

| Sraristics of the number of wooden poles purchased 
| in the United States in 1911 by steam and electric roads, 
electric light and power companies and telephone and tele- 
| graph companies are presented in a bulletin soon to be 
| issued by the Bureau of the Census, Department of Com- 


| 


| merce. The total purchases of poles for 1911 amounted 
to 3,418,020 sticks of timber, of which 70.3 per cent. 
| were purchased by telegraph and telephone companies 
| and 6.7 per cent. by steam railways. Cedar timber pro- 
vided 61.4 per cent. of the total number cf poles used, 
| while the number of chestnut poles used has increased by 
| 177,440 since 1908. The number of oak poles decreased 
| 65,000 from the preceding year. The use of pine has 
increased very little since 1907, while the demand for 
cypress has fallen off each year. Of the total number | <f 
poles, 159,321 were creosoted entirely or in part. 

GENERAL CUNIBERTI’S article in the Rivista Marittima, 
entitled “‘ Tutti Siluri ” (Nothing but Torpedoes), will be 
| read with the respect which is due to the high technical 

fame of the author. The effects of the colossal naval 
| artillery of the present day are, he says, more or less 
| neutralised by the increase in belt thickness. But ships’ 
hulls are still practically defenceless though the range and 
efficacy of the torpedo have progressed in so marked a 
manner. Hence the incalculable importance attaching to 
this latter weapon. The author therefore proposes the 
building of protected submersibles of about 11,000 tons 
| displacement, having each two heavily armoured turrets 
| above water. The hulls of these novel vessels would 
| require no protection save the cushion of water afforded 
| by the sea. Other advantages would be high speed and 
| sufficient space for a large quantity of torpedo tubes and 
| torpedoes, which latter could be fired in series in the 
| same way as a modern battleship can fire her guns simul- 
taneously. The vessel would be, in the gallant General’s 
opinion, as autonomous as a super-Dreadnought, and 
would certainly be far less expensive. 

IN a paper read recently by Mr. B. B. Baker before the 
Physical Society of London some curious phenomena 
accompanying the stretching of metallic sodium and 
potassium wires were described. Unlike most plastic 
substances, which when stretched collapse uniformly 
from all sides and draw out to a point, these metals collapse 
from two opposite sides only and draw out to a chisel 
end. The wires upon which the experiments were con- 
ducted were made in two ways—first, by pressing the 
metal through a small hole into a bath of paraffin oil to 
hinder oxidation ; and, secondly, by running the metal, 
molten under oil, into a glass tube and allowing it to 
solidify. Wires made by both methods showed the same 
behaviour on stretching. Wires made by the second pro- 
cess also showed, on extension, two sets of equidistant 
rings on their surface, each inclined at an angle of 45 deg. 
to the axis, the rings of opposite sets touching along the 
line of greatest thinning and bisecting one another along 
the line at which no thinning took place. The author 
suggested an explanation of the phenomenon based on 
the assumption that the portions of the metal brought 
into play were in the form of cubes. Such cubes when 
placed so that a plane through two opposite edges was 
parallel to the axis of the wire would allow of lateral 
contraction by faces sliding over one another in one direc- 
tion only and not in the direction at right angles. 

THE recent floods in America have provided an oppor- 
tunity for showing the severe conditions to which modern 
electrical equipment can be exposed without permanent 
damage. An interesting instance from the flooded dis- 
trict of Dayton, Ohio, quoted by the Electrical World, 
concerns a 5 horse-power, 220-volt, 60-cycle motor of the 
internal resistance type, running at 900 revolutions per 
minute, with self-contained starting switch. This motor 
had been lent "by thefDayton Lighting Company two 
weeks before the flood. The building in which it was 
installed was inundated to a depth of 15ft., the motor 
being totally submerged and full of mud and silt for two 
weeks. On examination it was found that the oil in the 
bearings had thoroughly protected them against rust. 
In one hour from the time of inspection the motor had been 
thoroughly cleaned with a hose and water, and had been 
placed in service and running light. The motor was dried 
out by connecting it directly to the line, the starting 
resistance being cut out. On restarting, the rotor threw 
out water like a miniature water wheel, but soon settled 
down to normal operation without causing trouble. This 
motor was ten years old, it having been purchased by the 
Dayton Lighting Company in 1903. It had been pre- 
viously used by that company in making all sorts of 
operating tests in various industrial plants for extended 
periods, and had been subjected, in consequence, to severe 
treatment. 
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The Noise of Our Streets. 


Ir is more than time that a standard was established 
for noise as it has been for light, heat, electricity, 
and a hundred other things. Noise has crept upon 
us unaware with the coming of mechanical engineering ; 
we are only vaguely conscious how great it is, only 
vaguely conscious that it is bad for us, or long ago 
we should have taken steps to reduce or stop it. 
We speak to each other of the refreshment we feel 
when we leave the noise of a great city for the quiet- 
ness of the country, but we rarely seem to grasp the 
fact that if we made our cities silent we could work 
longer and better, and the end of the day would 
not leave us half so tired and jaded as it does now. 
Doctors tell us that nerve complaints are growing 
more common; they put it down to the strenuous 
life, and they do not take enough account of the effect 
of the never-ending din in which business is con- 
ducted. In many an office the windows must be 
kept fast shut all day; they must even he doubled 
in some streets, or conversation in an ordinary voice 
is impossible. Our streets are pandemonium, and 
day by day they get worse. Men spoke in the past 
with force and point if a van or two rumbled along 
the road and broke their comparative quietness. Now 
we are rarely afflicted by the solitary rumbling van, 
but in its place we have a never-ending torrent of 
noisy vehicles rushing past our doors. And the end 
has not been reached. The show at Olympia has 
left us in no doubt that soon the commercial motor 
vehicles will drive horse-drawn traffic wholly from 
our streets, and the tumult in which we live and work 
will be worse than ever. If only for a day, for an 
hour, all traffic could move silently we should wake, 
where now we sleep, to the fact that noise is a nuisance 
to be put down as ruthlessly as smell and dust and 
darkness have been. 

Noise, it must never be forgotten, is the outward 
sign of wasted energy. It can be caused, and caused 
only, by vibration. That vibration may be set up 
by hammering, shaking, or friction. These are 
three cardinal sins of mechanical engineering. The 
engineer should always be on the look out for them, 
always seeking to reduce them to the minimum. 
The sounds in an engine-room tell us at once whether 
the engine is running well or not, and we say it is 
well adjusted, and well kept, according to the degree 
of noise it makes. We should like it to be quite 
silent, and we should know that if it were it would 
be more efficient. It is so with all mechanical devices. 
Take, for example, the case of driving chains. The 
old link and sprocket was an inefficient and noisy 
means of transmitting power. The silent chain has 
reduced the noise enormously, and the efficiency has 
risen in consequence. Power was wasted in the 
impact of link on tooth, and in friction. With very 
high-speed machinery noise is multiplied because the 
blows fall more frequently or because vibration is 
set up more energetically. But the cure for high 
and for slow speed machinery is the same. Friction 
we need not consider; it is such an obvious power 
waster that it has long ago been mastered. Not so 
impact and vibration. Let anyone listen to a motor 
-ab rushing through the streets on a quiet night, and 
he will recognise how much noise may be made with- 
out the assistance of friction. That it is preventable 
we know from the fact that motor cars which are silent 
save for the noise of their wheels upon the road 
are seen from time to time. All cars could be the 
same would the public but insist on it, and it will 
insist on it when it awakes to the fact that the noise 
in which it lives is doing it actual bodily harm. The 
noise can be dealt with in three ways. The funda- 
mental way is to get rid of the cause. The next 
is to remove all those things which augment it, 
the last is to smother it. Such noises as that 





made by an open or half-silenced exhaust ought 
to be absolutely forbidden for vehicles of every 
kind, for the motor cycle as well as for the 
motor car. It is quite intolerable that the motor 
cycle should be allowed to career through our streets 
making more noise than a large car. Exhaust can 
be made, and should be made, on all cars, large or 
small, pleasure or commercial, absolutely silent. It 
should be no excuse that the full power of the engine 
cannot be developed if a silencer is used; that has 
nothing to do with the suffering public. Then again 
the violent changing of gear, all too common with the 
taxi-cab driver, ought to be forbidden. There is 
no need for it. The self-respecting driver of a private 
car never thinks of doing it; why should the driver 
of a public vehicle? Rattling and vibration are two 
things which can be stopped by proper upkeep and 
proper design. Noise of gearing can be greatly 
reduced by good design and good workmanship, but 
it must always exist in some degree. The only thing 
then is to smother it, to box it in, and to insulate the 
noisy part from anything that may act as a sounding 
board. A great deal of noise is due to carelessness 
and thoughtlessness. Bad fastenings on mudguards, 
on bonnets, and so on, are responsible for much. 
And so on with many other parts. With a little 
more care in design, with a wiser selection of mate- 
rial, with more careful upkeep, a great improvement 
could be effected. Again we say, the fact that some 
cars run almost noiselessly proves that all could. 

Sooner or later the public will arise and protest 
against the noise they now endure, and the matter 
will be put in the hands of the police or some road 
authority. An instrument will be provided which 
will measure the quantity of noise made as readily as a 
gas meter measures the quantity of gas burned. It is 
easy to conceive the form it may take. A standard 
will be established, and every vehicle, according to its 
class, will have to fall within that standard. Every 
vehicle that is suspect will be required to prove before 
the instrument that it was not guilty. At first the 
standard will be low, but year by year it will be raised 
until at length something like re: asonable silence will 
be attained. The motor car engineer requires some 
stimulus of the kind. It is only because he is not 
forced to make vehicles silent that he allows them to 
be noisy. As soon as the noisy car is forbidden on 
the streets it will cease to exist. The industry has 
passed the stage where such a regulation could hinder 
it; it could do it nothing but good, for the reduction 
of noise means the improvement of mechanical 
engineering. 


Industrial Accidents. 


Few industrial problems are more interesting, 
and none more vital, than that of accidents to work- 
men, which came: up for annual discussion in the 
House of Commons last week. Unfortunately, the 
House seldom gets to close grips with such problems, 
and still more rarely legislates wisely in these matters 
nowadays. Roughly, between 1200 and 1500 
miners, and the same number of sailors, lose their 
lives working every year; well over 1000 workpeople 
are killed yearly in the occupations covered by the 
Factories and Workshops Acts; while rather more 
than 400 are killed in the railway service. On an 
examination of the total numbers of British work- 
people killed in the course of their employment 
during the last twelve years it is found that with 
the exception of 1904, ‘when the figure was 3775, 
the totals have always been over 4000. They varied 
from 4075 in 1909 to 4626 in 1901, and 5046 in 1912, 
but the 1912 total was abnormally swollen by the 
Titanic disaster; apart from it, it may be said that 
seafaring is getting more safe. The railway service 
is also getting less dangerous. But in the mining 
and manufacturing industries there has been a serious 
increase of accidents in recent years, in spite of the 
enactment of several laws specially drafted in the 
interests of safety. How is this? The mischief 
is almost entirely due to two factors—increasingly 
keen commercial competition, and mistaken legisla- 


tion. Employers have been obliged to “ speed-up ” 
their workmen because foreign competition has 


become more fierce, and the trouble has been aggra- 
vated by too much State interference in labour affairs. 

The increase of mining accidents follows upon 
half a century’s steady and persistent decline of 
accidents. In the decade 1846-55 the average 
annual number of deaths was equal to 1 for every 
249 mine workers employed. In the decade 1896-1950 
it was only equal to 1 in 769. In 1899 it was as low 
as 1in840. Then the effects of the Workmen’s Com- 
pensation Act began to be felt, more electricity was 
employed, managers were deluged with vexatious rules 
and regulations, and the progress towards safety, which 
had held good for practically two generations, was 
arrested. Indeed, a slight increase of accidents 
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was experienced from about 1899 to 1909. Then 
came the Eight Hours Act, and accidents suddenly 
multiplied. In the last two full years before that law 
came into force the deaths averaged four per working 
day. In the first two years, under the Act, they 
averaged six. Under the compensation law, plus 
the Eight Hours Act, and a multitude of harassing 
restrictions, the number of members of the miners’ 
relief societies claiming accident benefit has risen 
from 184 to 249 per 1000 per year, while the deaths 
have grown from 1 in 840 to lin 740. In the manu- 
facturing group of trades accidents have just about 
doubled in a dozen years, though there has been 
nothing like a proportionate increase in the numbers 
of workpeople employed. These, of course, are the 
trades that have been specially subjected to foreign 
competition, and in which there has been the most 
* speeding-up.” 

Just let us take a glance backward. Between 
15 and 20 years ago there was a great agitation for 
the extension of employers’ liability. It was alleged 
that employers were careless and callous. The 
Government of the day lent a sympathetic ear, and 
agreed to impose liability upon employers in connection 
with injuries to workmen. The assumption in certain 
quarters was that the best way to bring about a 
diminution of accidents was to tap the employer's 
pocket every time a man was hurt. It was proposed 
that less compensation should be paid in respect of 
aged than of young men. It was suggested that 
aged and delicate men might “contract out” of 
the proposed law. The labour leaders would have 
none of that, and the Government, rather than 
appear indifferent, framed the Compensation Bill 
to suit the labour men. The Act became operative 
in 1898, but instead of the anticipated decrease of 
workshop accidents, an increase was soon noticeable, 
and in 1908 the “alarming increase of accidents ” 
was discussed in the House of Commons. Deaths 
from accidents had increased by 60 per cent. between 
1898 and 1907. Since 1908, up to 1912, they have 
further increased from 767 to 945. Upon the enact- 
ment of the compensation law employers in some 
industries began to be more particular about the 
men they engaged ; and, urged on by the insurance 
companies doing compensation business, they began 
to weed out their elderly men. “ Too old at forty ” 
became the cry. The idea was that elderly men 
were more liable to accident, and longer in recovering 
from injuries, than young men. But by discarding 
the older men our employers were actually discarding 
the safer men. Not only that, but with the new 
law hanging over their heads, employers became 
more reluctant to allow their men resting times. 
They were not disposed to have men resting—or, 
perchance, playing—and running risk of accident 
in the shops when their services were not specially 
required. About the same time, under stress of 
growing competition, rates, and taxes, employers 

‘set about adopting American methods of business. 
Furnaces were made bigger and hotter, mills and 
machines were made to run faster, work and workers 
generally were “speeded-up.” The adoption of 
bigger tools and more dangerous appliances, the 
knocking off of the rest times, the elimination of 
the elderly, experienced, and cautious workmen, 
and the “speeding-up” of the young ones, have 
combined to increase industrial accidents. These 
conditions are also largely responsible for the current 
allegations of “ malingering.” Men have to declare 
themselves sick for more trifling ailments, and they 
have to stand off longer, than in the old, slacker days. 
A man must be more thoroughly fit and well before 
he returns to the workshop. 


The German Steel Syndieate’s Past Year. 


THE stereotyped form which has characterised the 
annual reports of the German Steel Syndicate in the 
past few years is still found impressed in the report 
which has just been issued for the twelve months 
ended with March, 1913. As the report naturally 
refers to a term which has elapsed it cannot be 
expect.d to cover the period of remarkable changes 
in the international situation which have occurred 
hetween the end of March and the present time, 
although what may be lacking in this respect is 
probably compensated by the information contained 
in the market statements which are published by the 
Syndicate every month. Indeed, the present annual 
report consists essentially of a summary of the 
monthly statements in so far as it relates to the course 
of business during the year. In brief, the iron and 
steel trades are reminded that the favourable develop- 
ment which was observed in 1911-12 continued during 
the greater portion of the past financial year, and it 
was possible easily to dispose of the increased pro- 
duction of the syndicated works, the latter object 
being also facilitated by the favourable course of 





trade in Great Britain, the United States, Belgium 
and France. These circumstances explain the state- 
ment that the business transacted in semi-finished 
steel, railway material and shapes was very satis- 
factory, although the turnover in joists, as part of 
the shapes’ class of products, is declared to have been 
unfavourably affected by the bad weather condi- 
tions in the summer and the increasing scarcity of 
money in conjunction with the burdens of taxation. 
If the complications in the Balkans brought the busi- 
ness of the Syndicate in that region to a standstill, the 
report remarks that compensation was obtained in 
other directions for a time, though the uncertain politi- 
cal situation finally had the effect of causing greater 
reserve to be manifested regarding the negotiation 
of fresh contracts in the concluding months of the 
financial year. As in recent years, so on the present 
occasion does the report refrain from any reference 
to the working of the International Rail Syndicate, 
which has been of such exceptional advantage to the 
German rail rolling mills as exporters and also to 
those makers in the United States who participate 
in the so-called “ gentlemen’s agreement,” but which 
has proved disastrous to British rail makers from the 
standpoint of the tonnage of heavy rails exported. 
The report is equally reticent concerning the Inter- 
national Joist Syndicate, which is merely composed 
of French, Belgian and German firms, whilst the 
International Semi-finished Steel Syndicate likewise 
finds no place in the statement. As French exporters 
of semi-finished steel withdrew from the latter 
Syndicate some time ago, and as Belgian makers 
have recently been underselling the German Syndicate, 
it naturally follows that the International Semi- 
finished Steel Syndicate has now collapsed, although 
the fact is totally ignored in the report. 

It is perhaps only natural that the report should 
also be reserved regarding the tariff revision which 
is now proceeding in the United States. In German 
iron and steel trade circles expectations are enter- 
tained concerning the prospects of increased business 
with the United States as a result of the proposed 
reduced import duties on iron and steel, but the former 
are too prudent to permit of any expression of 
opinion on the subject being voiced by the German 
Steel Syndicate, as an opinion might possibly have 
an undesirable influence from the Teutonic point 
of view. Nor does the report contain any information 
respecting the results of the loss of Syndicate control 
over bars, wire rods, plates and sheets, tubes and 
castings, and forgings, and the unfortunate effects 
which have followed in the case of four of these 
departments, particularly owing to the greatly in- 
creased productive capacity in the face of a declining 
demand and falling prices. In fact, apart from the 
lengthy reference to the past course of business, the 
only matter of special interest in the report concerns 
the tonnage of the turnover and its division as be- 
tween the home and foreign markets. The total 
turnover in the three classes of products in 1912-13 
amounted to 6,394,000 tons regarded on an ingot 
basis, this quantity comparing with 5,998,000 tons 
in the preceding financial year. The figures show an 
advance of 396,000 tons, but the increase in 1911-12 
over 1910-11 was no less than 660,000 tons. As to 
the distribution of the tonnage between the inland 
market and external markets, an analysis of the 
turnover indicates a domestic consumption of 
4,274,000 tons in 1912-13, as compared with 
3,956,000 tons in the previous year, or an augmenta- 
tion of 318,000 tons. On the other hand, the exports 
reached 2,120,000 tons, as against 2,042,000 tons 
in 1911-12, being an increase of 78,000 tons. It is 
noteworthy in this connection that the total turn- 
over in the three groups of semi-finished steel, railway 
material and shapes exceeded the allotments of the 
constituent works for the first time since 1905-06, 
although the excess was only of slight extent, not hav- 
ing amounted to 1 per cent. The allotments, how- 
ever, are of an elastic character, as they may be 
increased or reduced according as the market re- 
quirements prevailing at any time may suggest to 
the Syndicate. Thus, in the case of semi-finished 
steel the allotments in 1912-13 were exceeded by 
30 per cent., as contrasted with an excess of 28 per 
cent. in 1911-12, and a lesser percentage in each of 
the four preceding years. In railway material, 
however, the turnover was 3.85 per cent. short of 
the allotments, as against a deficiency of 11.03 per 
cent. in 1911-12. Kither the productive capacity 
of the mills has always been greater than the demand, 
or the allotments have been fixed too high for the 
capacity, as they have never been fully realised in 
actual deliveries, notwithstanding the considerable 
increase in the output since 1904-05. The turnover 
in shapes was also lower than the allotments, the 
shortage being 13.08 per cent., as compared with 
a deficiency of 16.64 per cent. in 1911-12. 

An examination of the details of the turnover 





in semi-finished steel for a number of years Clearly 
shows one of the results of the amalgamations of 
works and the erection of new steel plant and finishing 
mills in recent years. The tendency has been in the 
direction of producing railway material and shapes jp 
the Syndicate, and of more highly finished manufactures 
outside the scope of the combination. For instance. 
although the sales of semi-finished steel to domestic 
consumers in 1912-13 were slightly higher than jp 
the previous year, they were yet over 300,000 tong 
less than in either 1905-06 or 1906-07. The domestic 
consumption of railway material, on the other hand, 
has risen from 1,157,000 tons in 1905-06 to 1,584,009 
tons in 1912-13, although 1907-08 holds the record 
with 1,624,000 tons; and that of shapes has 
advanced from 1,274,000 tons in 1905-06 to 1,539,009 
tons in 1912-13. When, however, the foreign trade 
is taken into consideration, it is found that the 
exports of semi-finished steel have increased from 
546,000 tons in 1905-06 to 708,000 tons in 1912-13, 
although the latter quantity is slightly less than jn 
the preceding year, the reduction being attributed 
to greater regard being given to the needs of inland 
consumers. The exports of railway material have 
expanded from 577,000 tons in 1905-06 to 815,000 
tons in 1912-13, and those of shapes from 465,000 
tons to 596,000 tons in the two years respectively, 
and although the exports of railway material last 
vear failed to reach the 1910-11 level of 886,000 
tons, those of shapes constituted a record total. If, 
then, the Syndicate is able to designate the past 
year as having been very satisfactory, with higher 
inland prices and higher export charges for most of 
the twelve months, the last few months have caused 
semi-finished steel to fall heavily in prices, both for 
the home trade and exportation, and have also 
witnessed a decline in the demand for railway material 
and shapes. 
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THE nwval history of the past year, which is always so 
faithfully reflected in Brassey's Annual, was in many 
ways of considerably more than usual interest, and 
the 1913 volume has maintained its well-established 
reputation not merely as a valuable book of reference, 
but as a collection of critical essays on the naval 
questions of the moment that has no equal elsewhere. 
And apart from having the advantage of a year 
replete with incidents, some of far-reaching effect, 
on which to base the standard volume we are so 
accustomed to, this year’s Annual is unusually rich 
in the number of contributed articles, among them 
some of peculiar interest at the present time. 

There are probably few who would fail to describe 
the growing recognition by the Overseas Dominions 
of their duty in relation to imperial defence as the 
most important feature affecting our naval position 
during the past year. The attitude taken up by the 
present Canadian Government, under the leadership 
of Mr. Borden, while certainly being the most signi- 
ficant sign of the realisation of the necessity of drawing 
on the resources of the whole Empire for this purpose, 
and being equally the greatest step yet made in this 
direction, is, after all, only an extension of what 
Australia, New Zealand, and the Malay States have 
already done. The fact that owing to political 
manipulation Canada has not agreed to build three 
Dreadnoughts does not seriously affect the direction 
of the Dominion’s thought and policy or the force of 
its example. The suspension by the Senate of the 
programme that passed the House of Commons at 
Ottawa was really entirely on the ground of what 
the status of the vessels and of their subsequent 
management should be, and not a question of whether 
they should or should not eventually be provided. The 
whole position of the Dominions and imperial defence 
is dealt with by Viscount Hythe in Chapter XL, 
but its extreme importance justifies reference being 
made to it before all else in the volume. There is 
no doubt whatever of the great possibilities of develop- 
ment of the Colonies. The Empire, however,. as 1s 
pointed out, is in a transition stage as regards the 
relationships between the Dominions and the Mother 
Country, which affect more especially imperial 
defence, and the problems presented, in consequence, 
are of a complex nature. For the moment there is a 
strong feeling in the Colonies, particularly in Aus- 
tralia, that the naval forces they provide should be 
under the exclusive control of their respective Govern- 
ments, or, in other words, that it should rest with 
these Governments to decide whether their forces 
should be utilised in the common defence in case of 
war. This is really the position that Sir Wiltrid 
Laurier took up, and it is by no means a satisfactory 
one. During the transition stage it may be necessary 
to humour it, for there is no doubt that these units 
would be placed at the Admiralty’s disposal in time 
of war; but the feeling that ‘“‘ we paid for them, 
therefore we are going to say how they are to be used, 
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js one that is, as every visitor to Canada or Australia 
finds, Very prevalent and hard to overcome, and 
entirely ignores the share that Great Britain must 
essentially take in building and forming any colonial 
navy: The extension of the Colonial Conference into 
the Imperial Conference will go far to eradicate these 
outcrops of a passing phase and pave the way to 
imperial federation. At the same time, the fact that 
the Colonies —Australia, Canada, New Zealand, and 
Malay: —have already so emphatically made known 
their intention of sharing in imperial naval defence 
must exercise an influence in the direction of nullifying 
the importance of foreign naval programmes that 
cannot be overlooked either at home or abroad. 
It is very clear that the Colonies are not unnecessarily 
intending to order capital ships; but it is equally 
clearly beyond the power of any other nation to 
attempt to compete with their capabilities should they 
see the necessity of having to provide them. 

The progress of the British Navy during the past 
firancial year is reviewed by Mr. Alex. Richardson, 
and must be regarded as distinctly satisfactory. The 
reorganisation of the Controller’s Department to 
cope with the ever-increasing demand of work and 
the organisation of the War Staff at the Admiralty 
both meet with general service approval. The 
number of vessels commissioned is satisfactory— 
seven capital ships, five light cruisers, and fifteen 
destiovers—with the exception of submarine boats, 
of which there were only three completed. The 
large number of big ships, however, is due to past 
delay in construction, and reference is made to the 
relatively changed conditions between the cost of 
Jabour and the cost of material in modern ships 
compared with those of the last decade. In fact, 
the quantity of armour and the amount of work on 
guns and mountings alone are already such as to 
require nearly two years’ steady work to complete. 
The amount of lost time among the various trades 
tends to influence considerably delays in delivery, 
and, as Mr. Richardson points out very justly, is a 
serious drawback, in that it affects the relationship 
of work done to capital and establishment charges. 

Of the armoured vessels of the 1912-13 programme, 
the Queen Elizabeth and Warspite were laid down 
at Portsmouth and Devonport respectively, and the 
Valiant and Barham at Fairfield and Clydebank. 
These vessels mark a distinct change in design, being 
almost halfway between the battleship and_ battle- 
cruiser, and will introdvee distinct novelties in guns 
and machinery. The battleships of the previous 
programme, most of which will undergo trials this 
year, marked an improvement over their predecessors 
in that the secondary armament. was increased from 
fin. to 6in. weapons, which, however, are at a lower 
level, although they are much better protected. Last 
year there was a considerable improvement in the 
type of light cruiser ordered. The ‘‘ Town” class, 
while eminently suited for cruising purposes, especially 
for abroad, lacked speed compared with the destroyers 
and large cruisers now being built ; the ships ordered 
last vear—the ‘“‘ Arethusa’’ class—are rather en- 
larged “‘ Boadiceas”’ than smaller ‘‘ Lowestofts,” 
and will be about 4 knots faster. Their particular 
features will lie in their external protection, and the 
fact that they will burn oil fuel only. Several fleet 
auxiliary ships figured in last year’s programme. 

There is not much of special interest recorded 
regarding foreign naval programmes. The new 
French battleships, which will have three quadruple 
turrets, are perhaps the most striking design of the 
year, though the new Chilian ships are probably 
superior in fighting capacity. The progress made by 
the Russian navy, and the legislative sanction 
obtained for the new programme, drawn up by Ad- 
miral Grigorovitch, for which an expenditure exceed- 
ing £50,000,000 between 1913-1917 has been passed 
by the Duma, were probably the most important 
features as regards foreign naval affairs in 1912. 
The programme contains provision for a remarkable 
number of large torpedo-boat destroyers of very high 
speed, thirty-six of which are provided for the Baltic 
and nine for the Black Sea. The proposed United 
States programme of six capital ships and sixteen 
destroyers was finally reduced by the Senate to one 
battleship and six destroyers as the result of the great 
opposition displayed by the representatives of the 
Inland States. As regards minor navies, rather 
greater building activity than usual is being displayed, 
and the next few months should see some interesting 
examples of capital ships on trial. 

In Chapter IV. Mr. Richardson deals with the 
comparison of different types of machinery, turbines, 
geared turbines, and oil engines naturally forming his 
main theme. As regards naval work, there is no 
doubt that the latter have made little or no headway 
during the past year, although one or two avowedly 
experimental sets have been ordered for the Admiralty 
oil tank steamers now under construction. It is 
true that submarine boat engines on the Diesel 
system are being built in large numbers, but the size 
of submarines, especially in England and France, is 
increasing more rapidly than engine sizes, and in the 
latter country a return to steam is contemplated, the 
new submersibles being designed with an oil-fired 
bofler and geared turbines, on account of the difficulty 
of getting satisfactory oil engines of the size and speed 
of rotation required. True, the Admiralty has 


ordered internal combustion engines for the six fleet 
oil tank vessels now under construction, the largest of 





i 
which is the Olympia, being built at Barrow, which will 


have twin-screw engines of 2500 brake horse-power 
total power. For none of these, however, will the 
power per cylinder exceed 160 brake horse-power. 
Progress in augmenting this individual power is very 
slow, and except for experimental purposes no marine 
oil engines running at present work with more than 
300 horse-power per cylinder. Troubles with marine 
oil engines have been a great deal more frequent than 
is usually supposed ; one of the principal has lain in 
the durability of cylinder covers, cracking due to the 
effects of the cooling water on one side and the rapid 
and considerable variation of the high temperature on 
the other being by no means uncommon. Troubles 
from insufficient allowances for expansion when hot 
or from the clogging of exhaust valves have also 
arisen, and the present position may really be sum- 
marised as one of attention concentrated on im- 
provement in mechanical detail and design prior to 
further increase of size. Simultaneously there has 
been a steady development in the estimates for weight 
of oil engines, and Mr. Richardson quotes figures 
for weight and space required for destroyer machinery, 
which show how completely Diesel engines are at 
present out of the question for this class of work. 
In another instance, for a battleship installation, a 
saving in weight of machinery and fuel for the same 
radius of action equal to 18 per cent. and a gain in 
space occupied of 20 per cent. is possible with oil 
engines, but in this case the estimate is based on 
1350 horse-power per cylinder, or four and a-half 
times present-day practice. In the present status 
of the oil engine it is hopeless to look for its adoption 
for large powers. 

“The Principles Governing the Use of Armour and 
Guns in Ships of the Line ”’ are discussed in Chapter V. 
by Admiral Sir Reginald Custance, whose views on 
the subject are of particular interest at the present 
time, although one could have wished this section to 
have been a little longer and to have introduced more 
comparisons between existing designs than those 
which actually suffice to display the theories he sets 
forth. He does not introduce the subject of speed 
of ships as a qualifying factor in design as being 
in any way a counter-balancing advantage on the side 
of weakness in one or the other ; he merely compares 
the gun power and the perforability of the armour at 
various ranges. He takes as his real theme the ques- 
tion of what is the meaning of the phrase “ the 
strongest ship,’ which, as he very aptly points out, 
is a matter of no little difficulty to define in concrete 
terms. Admiral Custance begins by asking what 
must be done to disarm an enemy and answers his own 
question, viz.: It is the necessity of disabling his 
personnel and his guns, firing stations, and communica- 
tions. He then proceeds to admit that the deciding 
factor in this is superior gun fire, ‘‘ which is held to 
be ability to deliver a greater number of effective 
blows in % given time and to involve bringing into 
action the largest number of smallest guns that will 
do the work.” It is difficult entirely to agree with 
this idea, in view of the fact that so many artillerists 
incline to the principle of delivering smashing blows 
simultaneously placed in the same spot, and his 
introduction of the failure of the ram as effecting 
such a stroke is rather beside the point, while his 
views as to the value of the Whitehead for doing so 
are open to criticism, for it is certainly the fear of the 
accuracy of the modern torpedo—not the torpedo 
of the Russo-Japanese War—that is influencing many 
in their desire for long-range fighting. Again, is 
Admiral Custance right when he refers to erroneous 
deductions from peace experiments with big shell 
as being responsible for the tendency to increase 
of big gun calibre? We _ should certainly have 
thought that the Japanese War was responsible for 
this as well as for the vessels of the ‘‘ Invincible’ 
and “ Lion” type, which in many ways, vis-d-vis 
the Dreadnought or Orion, are the lineal descendants 
of that famous Elswick-built division of fast armoured 
cruisers that contributed so much to the Japanese 
success during the war. 

Two articles appear this year on the German navy— 
one by Captain V. Kiihlwetter on *‘ The Personnel 
of the German Fleet,” and the other by Mr. John 
Leyland on ‘* The Spirit of the German Navy Law.” 
The former deals in considerable detail with the 
systems of training both officers and men, and one 
cannot avoid being struck with the ultra-intensive 
form of instruction that appears to be enforced as the 
only available remedy for a short service system of 
manning. The influence of compulsory service intro- 
duces problems which luckily we are not called upor 
to face in this country, but the German methods of 
solving them, although in some directions distinctly 
opposed to British ideas, are not particularly open to 
criticism in view of their frank realisation of the diffi- 
culties against which they have to contend, and in 
face of their avowed knowledge that, apart from the 
long service volunteers who form but a third of the 
personnel, the fleet, as well as the standing army, 
is little more than a school for training the nation to 
war. Officers are enrolled once a year, passing first 
into the Naval School near Flensburg, at an average 
age of nineteen, where they only stay a few weeks, 
afterwards spending the remainder of their first year 
in a cruise on one of the training ships. The second 
year is spent entirely at the naval school, and the 
third in gunnery, torpedo, or marine infantry courses 
on board ship. After this they spend a further year 





at sea, bringing the age to between twenty-two or 
twenty-three before becoming sub-lieutenants and 
qualifying for further promotion. In English eyes the 
naval training would appear to begin too late, but, on 
the other hand, the German view is that all professional 
knowledge, subsequent career apart, is most surely 
built on a purely general and scientific preparatory 
education, which is best obtained under a university or 
other special educative system. For their purpose their 
view is probably correct ; it is a system that would 
fail for ours. Captain V. Kiihlwetter’s views as to 
the three-year system for the men, involving as it 
does an entirely fresh entry into the fleet of 30 per 
cent. of the personnel every year, are highly interest- 
ing. He states, and in all probability his views find 
considerable support in Germany, that “ the introduc- 
tion of fresh elements into the crew, all of whom enter 
upon the new work with self-sacrificing zeal and have 
no greater ambition than to do as well as the old 
hands, is certainly an added advantage not to be 
under-estimated ;”’ and goes on to say that “ the 
crews of our ships are not yearly batches of individuals, 
but a compact whole of firm texture. . . ,.” 
Whether he is right or wrong there is certainly little 
amiss with the results of the system that has built up 
the standard of the personnel of the German navy. 

Mr. Leyland’s contributions to successive naval 
annuals on this subject form a series which has no 
equal, and he sums up this article with the following 
extraodinary commentary on German naval expendi- 
ture :—Naval estimates: 1871, £1,200,000; 1881, 
£1,350,000 ; 1901, £10,280,000 ; 1913, £22,887,000. 

Chapter VIII. on the progress of Naval Aeronautics 
is a new addition to the Annual, as is also the list of 
air craft given at the end of the tables of ships. Its 
introduction may seem to many to be more than a 
little premature, because in the review of comparative 
aerial strength which forms half of the section much 
of the information possess a negative or, at best, 
a nebvlous value. Great Britain and Germany 
alone seem to be making strides in aerial development 
for naval purposes, the former on the lines of what 
the Naval Annual terms torpedo air-craft—.e., aero- 
planes and hydrovols—and the latter with battle 
airships—.e., rigid airships of the Zeppelin type. 
No serious attempt has yet been made to construct 
this latter type outside Germany; with the exception 
of the big Admiralty airship that proved such a failure, 
and with the exception of France, even the naval 
aeroplane is not being widely taken up. In England 
a total sum of £850,000 will be spent on Army and 
Navy aeronautics this year ; the German Government 
is spending no less than £4,000,000 on the army and 
£307,000 on the navy, which sum will rise to £1,000,000 
next year. The development of aeronautics in both 
countries, therefore, may be expected to be rapid ; 
at the present time it is easy to theorise on the 
merits and functions of ideal types of airships and 
planes, but until they are much more nearly approached 
the power of aircraft may be easily exaggerated. 

The strategic value of the Mid-Scotland canal, 
which is discussed in Chapter IX., will not appeal to 
most as being of great moment in relation to its 
prodigious cost and doubtful utility. As a com- 
mercial venture only, a canal of the dimensions neces- 
sary to be of any use to the Admiralty in time of war 
would be out of the question, costing, as it would, at 
least £25,000,000, while from the Admiralty point 
of view the money that it is suggested should be 
found would be better spent on ships at sea. Our 
opinion is that there is no real demand for such an 
undertaking either from one side or the other, and as 
regards its very problematical strategical value it 
could only be directed towards a North Sea power 
with which an entente might easily be effected long 
before the canal was half completed. 

Part II. contains the customary list of ships 
belonging to British and foreign navies, as well as 
the usual plans. 

Among those that appear in this year’s Annual 
there are comparatively few new vessels. The Rio 
de Janeiro appears for the first time, and one is struck 
on looking at her centre line arrangement of seven 
twin turrets with the fact that they are retained 
instead of adopting the triple design which so many 
foreign designers prefer. The fact is at least signi- 
ficant. The Almirante Cochrane, of typically English 
design, is in striking contrast to another new plan— 
that of the French ‘‘ Normandie” class—which also 
appears this year. Why the German plan of the 
Friedrich der Grosse appears under this solitary name 
is not clear ; the type ship is really the Kaiser, which 
was finished some time previous to the Friedrich der 
Grosse. A block of the Blucher is added this year ; 
the vessel has not been represented before, though 
she is now some years old, being, in fact, a contem- 
porary of the “‘ Invincible” class. Her distinguishing 
feature in service is well known to be her unsatis- 
factory design both generally and in detail, and on one 
occasion at least she has been virtually for sale. 
There is nothing new to record in the Italian, Russian 
or Japanese plates ; among the latter the Kongo is 
shown with 13.5in. guns, whereas, of course, they 
are l4in. The two Norwegian ships being built at 
Elswick are not yet included, but the new Swedish 
armoured cruiser Sverige finds a place. <A plan of 
the Oklahoma is included in the United States section, 
where the modern tendency of concentration of arma- 
ment from the original ‘* Michigan’’ design can be 
traced perhaps more clearly than in the case of other 
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nations, owing to the undeviating adherence to centre 
line turrets that has distinguished American designs. 
From four 12in. twin turrets in the Michigan, com- 
pleted in 1909, we pass to five in the Delaware (1910), 
and Florida (1911), and to six in the Wyoming, which 
was finished last year. In the New York and Troas, 
now approaching completion, a reversion is made to 
five turrets, but with the calibre of guns increased 
from 12in. to 14in. In the ships laid down last year— 
the Nevada and Oklahoma—we find four turrets 
again, but the two outer ones have triple mountings, 
which are adopted for the first time. In the Pennsyl- 
vania, ordered this year from the Newport News 
Company, twelve l4in. guns will be placed in four 
triple turrets. 

Part IIT., as usual, deals with armour and ordnance. 
The development of accurate naval firing, of range- 
finding, and of fire control, to which considerable 
space is devoted, is traced in a most interesting 
manner by Commander C. N. Robinson, whose 
article on this subject gains added merit from the fact 
that credit in detail is given to various officers for 
the part they have played in the improvement of 
naval gunnery. From the development in targets 
and increase in the range at which firing took place 
Commander Robinson proceeds to discuss range- 
finders themselves, and it will be news to many to 
learn that an instrument which has been supplied 
by Messrs. Barr and Stroud for this purpose has a 
length of no less than 33ft., and with average weather 
conditions is capable of measuring a range of 10,000 
yards to within 25 yards. During the Japanese War 
the instruments in use only had a length of 6ft., with 
an accuracy of 5 yards in a thousand. The heavy 
gun range-finders most generally in use at the present 
time are 12ft. to 15ft. long, and are accurate to 1 yard 
in a thousand. As regards instruments only, there 
would seem to be no doubt about the ability of the 
makers to offer optical qualities equal to any demand 
on the part of the artillerists, but in practice much 
of their value depends on the position in which 
they are placed. Freedom from _ vibration and 
shock and the comfort of the operators are essential 
for the best results, and for these reasons the use of 
mast positions has been in many cases superseded by 
the adoption of turret-top range-finder hoods or else 
of special armoured positions. Accurate range- 
finding naturally found its corollary in improved 
systems of transmission, while the latest develop- 
ment is the introduction of director firing. 

The section on heavy guns and battleship arma- 
‘ments is of more than usual interest, especially when 
read in conjunction with the contribution of Admiral 
Custance referred to above. An Elswick design of 
triple turret is given in considerable detail, together 
with a short general specification from which we learn 
that the turret-turning gear is of sufficient power to 
rotate the turntable at a speed of one revolution in one 
minute, and also capable of a slow speed rate of one 
revolution in ten hours. More information, it seems, 
than usual is introduced into this section this year, 
especially as regards general and foreign ordnance 
matters. 

In the concluding section of the volume we have the 
usual statistical tables and the usual re-publication 
of the First Lord’s explanatory statement on the 
Naval Estimates for the forthcoming year. It cannot 
be said that with five capital ships, eight light cruisers, 
and sixteen destroyers, this, in view. of the delays 
occurring in continental programmes, is inadequate, 
and from the shipbuilder’s point of view it should 
be highly satisfactory, considering that the cost is 
practically £16,000,000 compared with the £13,000,000 
of the 1912-13 programme. Admiralty Memoranda, 
The German Naval Law Amendment Act, and the 
text of Mr. Borden’s Canadian Naval Proposals— 
“An Act to authorise Measures for Increasing the 
Effective Naval Forces of the Empire ’’—are repro- 
duced in eompletion of what is undoubtedly an 
interesting contribution to the annual series of our 
premier work on current naval affairs. 








OBITUARY. 


RICHARD BELL. 
THE death is announced of Mr. James Richard 


JAMES 


Bell, whose name is very intimately connected 
with the history of railway engineering and bridge- 
building in India. Mr. Bell was born at Wick in 
1841, and he came of an engineering family, his 
grandfather, James Bremner, and his uncle, David 
Bremner, being both of them engineers of distinction. 
He received his early education at the Aberdeen 
Gymnasium, and served his time with the firm of 
Gardiner’s, of Adam-street, Adelphi. After working 
on surveys in this country, and subsequently taking 
part in the building of the Cairo-Ramelah Railway, 
he proceeded to India, where he was first of all engaged 
on irrigation and other works in the Madras Presidency. 
This was in 1868. Two years later he was trans- 
ferred to the Indian State Railways in the employ- 
ment of various sections of which he remained until 
he retired in 1896. 

The works with which he was connected while in 
this service were numerous and important. First 
of all, there was the Amroati Railway, and then the 
Nizam’s Railway to Hyderabad. These works occu- 
pied his attention till 1875, when he was draughted 





to the Indus Valley State Railway, and was entrusted 
with the construction of the Empress Bridge over the 
Sutlej.. For a paper on this work read in 1881 before 
the Institution of Civil Engineers he was awarded 
a Telford Premium. The bridge was composed of 
sixteen 264ft. spans. Each pier consisted of three 
cylinders sunk to 100ft. below water level. Mr. Bell 
also initiated and carried out some training and 
improvement works on this difficult river, and it 
may be said in passing that he became most expert 
in and an authority on the training of Indian rivers. 

In 1879 he was called upon to study the question 
of bridging the Indus at Sukkur, where a bridge was 
later on built by Mr. F. E. Robertson, and while 
engaged on this work, and during the Afghan War, was 
suddenly called upon to construct a railway from 
Ruk to the southward of Sukkur to Sibi and the 
Bolan Pass. No less than 113} miles of railway were 
built in ten days over three months, in spite of great 
physical and other difficulties, much of the line being 
through desert country devoid of water. This 
railway proved of the utmost value in connection 
with the military operations. 

After being engaged for two years in various railway 
schemes in Bhopal and the United Provinces, Mr. Bell 
was entrusted in 1882 with the building of a bridge 
over the Jumna, near Muttra. This took two years. 
After a year’s leave at home he returned in 1885 and 
undertook the construction of the bridge over the 
Sutlej at Ferozepore, and on its completion was for 
a short time Superintendent of Way and Works on 
the North-Western Railway of India. For two years, 
from February, 1888, Mr. Bell was engaged in building 
the Chenab River Bridge at Sher Shah, near Multan, 
during which period he also had charge of certain 
surveys for further frontier railways and of the con- 
struction of the Sind Sagar branch of the North- 
Western Railway. 

Later on, in 1891, Mr. Bell served for a time as 
consulting engineer to the Government of India for 
the State railways, subsequently carrying out surveys 
in Kashmir and other frontier districts. He also 
was responsible for the building of the Mari Attock 
Extension Railway. In 1893 he was made engineer- 
in-chief of the East Coast Railway, between Calcutta 
and Madras, and in 1894 became consulting engineer 
for its railways to the Government of India. This 
post he relinquished when he left India, since which 
time until the date of his death he practised as a 
consulting engineer in this country. 

Mr. Bell was elected a member of the Institution of 
Civil Engineers in 1879. 








IMPERIAL MOTOR TRANSPORT CONFERENCE. 
No. IL* 


THE question discussed at the final meeting on Friday, 
July 25th, was that of passenger and goods transport 
by means of motor vehicles, included in which was the use 
of motor transport for postal purposes. So far as the latter 
is concerned, the meeting was more or less noteworthy for 
the fact that for the first time information was given by 
the Post-oftice with regard to its arrangements for deliver- 
ing the mails by means of motor vans. It may or may not 
be generally known that the Post-office does not own any 
vehicles excepting a few for small departmental purposes, 
but contracts for the motor mail services. There are at 
present some 170 motor mail contracts in existence in 
all parts of the United Kingdom, and from London the 
service is as far out as Bristol, Bournemouth, Birmingham, 
Manchester, Dover, Southampton, and Portsmouth. 
No less than £138,821 a year is now being paid by the Post- 
office for the conveyance of mails by motor vehicles, and 
this sum is about 20 per cent. of the total expenditure of 
the Post-office for the conveyance of mails by road within 
the British Islands. The use of motor vans for this 
purpose first began in 1897. 

The question of the period for which contracts for mail 
services should run was discussed to a small extent in 
consequence of a remark made by a colonial delegate 
that in one Colony a nine years’ contract had been entered 
into with a certain firm, but the result was that at the end 
of three years the vehicles were in such a condition that 
it was impossible for the contractors to continue. It was 
generally regarded as not being fair to ask a contractor 
to enter into a contract for such a long period owing to 
the rapid development in the design of the vehicles, and 
opinions wavered between the contract being for three or 
five years. 

On the general development of motor transport for 
both goods and passengers the importance of the road was 
again emphasised, as it has been all through the Conference. 
Colonel Crompton and Sir John Macdonald, both leading 
spirits on the Road Board, looked forward to the time 
and a period of only five years was mentioned—when all 
the road surfaces, at any rate, in Great Britain, would be 
of such a character that it would be as easy for an ordinary 
motor vehicle to travel over them as it is now for a tram- 
car to travel along its rails. It was urged upon the colonial 
representatives that even they must consider first the 
question of making some sort of a road surface for the long 
distances between their towns before any considerable 
development can be expected in motor transport. This 
was in reply to a South Australian delegate who had 
suggested that,in that part of the world, in transporting 
goods across country sand hills of such a character which 
would cause the average Englishman to turn tail and 
return to England had to be negotiated. The South 
African delegates, however, took a different view of the 
question to this, and agreed with the English engineers 
that it is not the proper way to attack the problem to 
design a vehicle to climb sand hills, but rather that some 
work should be put upon the surface in order to facilitate 
the passage of the vehicle and necessarily lower the cost 
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of its construction by reducing the severity of the eon. 
ditions under which it has to work. From South Africa 
also came a warning to British manufacturers to keep " 
keen eye upon the South African agricultural industry g, 
regards mechanical ploughs. An instance was men. 
tioned of a farm on which 150 oxen have to be maintained 
purely for ploughing work, and these do duty which 
practically one engine and a set of ploughs could do, 

The foregoing really brings out the main points of the 
discussion so far as it related to the subject which the 
meeting had met nominally to discuss, but several speakers 
wandered back to the question of the War-office subsidy 
vehicles which had formed the subject of the previous 
meeting, and it was Mr. F. Churchill, of London, who 
raised certain important points regarding this matte, 
which resulted in a special meeting being held later in the 
day to discuss further the War-oftice types of vehicle, 

Mr. Churchill said that he had found in conversation 
with colonial users of motor vehicles that the feeling 
was very strongly in favour of the chain drive. With 
regard to the chain drive in relation to colonial roads, the 
questions to be considered first were, he said, the weight 
compared with the live axle. There was also the increags 
in road clearance which was possible with a dead axle 
and a chain drive, which was not possible with the liye 
axle, and there was also the ease of repair. Further, jt 
was far easier to vary the gear ratio of a chain-drivey 
vehicle than with a live axle vehicle. At the previous 
meeting of the Conference Colonel Holden had said that 
the chain drive was an excellent power transtnitter, 
except as regards cleanliness, but surely this was a very 
minor consideration indeed compared with its reliability, 
An ample supply of chain cases was available, and lack of 
cleanliness should now count for very little. He was 
thoroughly familiar with the conditions of the War-oftice 
specification, but there was no detail in that specification 
which could not be applied to the chain-driven vehicle, 
which, for some reason hitherto unexplained, the 
War-oftice had refused to consider. Speaking critically, 
although his firm manufactured both types, he would not 
feel justified in recommending the War-office present type 
for colonial work. He would recommend the chain-drivey 
vehicle, and, seeing that the whole of the details of stan- 
dardisation at present specified by the War-oftice could be 
equally well applied to the chain vehicle, if there was any 
strong feeling on the part of the colonial users now in 
London in favour of the vehicle he should like to put 
forward a resolution that the War-oflice be asked to re- 
consider this specification as regards that one detail, 
At present the subsidy, of course, would not be applied to 
vehicles going to the Colonies, but it might be in the future, 
and, furthermore, whatever the War-oftice did now would 
be taken as a very good guide with reference to colonial 
vehicles, particularly by municipal authorities. In fact, 
municipal authorities in the Colonies were already doing 
this, and therefore it was desirable that overseas buyers 
who were not possibly familiar with all the circumstances 
should not fall into the fault of adopting a vehicle because 
it had been, as it were, sanctioned by the War-oftice, 
when possibly it was not the most suitable type for their 
particular requirements. 

Previously to this Mr. R. Duncan, who represents a 
number of Australian societies, had raised the question of 
whether the War-oftice type of vehicle was really suitable 
for colonial uses, inasmuch as, presumably, the trials over 
here had taken place upon roads, whereas in the Colonies 
a good deal of rough country would have to be traversed 
with practically no road at all. Colonel Crompton, who 
is taking the keenest interest in this question and, as 
indicated at the previous discussion on the subject, is not 
altogether in agreement with the acceptance of the War- 
office type of vehicle for colonial use, immediately suggested 
the holding of a special meeting later in the day, and this 
was subsequently held at the Royal Automobile Club, 
where a very frank but informal discussion took place on 
the whole question of the War-office vehicles, 

The Sub-committee which was appointed on the first 
day of the Conference reported that it had passed the 
following resolution :—‘* That it is desirable to have a 
Standing Committee in London to collect data with regard 
to the use of alcohol as a motor fuel, and to be in communt- 
cation with representatives in the various parts of the 
Empire; that the Committee strongly supports Mr. 
Humby’s resolution with regard to the formation of a 
central council to consider matters relative to motor 
transport throughout the Empire, and suggests that if 
such a council be appointed it should be asked to constitute 
an aleohol motor fuel committee.” 

Mr. Humby’s resolution, referred to in the above, 
is as follows :—** That this Conference requests its Execu- 
tive Committee to remain in being, for the purpose of 
rendering itself permanent with a definite constitution. 
That the Permanent Committee shall be in the nature 
of a joint committee of a recognised institution connected 
with the manufacture and use of motor vehicles in this 
country, supported by members representative of the 
Empire overseas, and the offices of the various Dominions 
and Colonies in London. Further, that this committee 
shall invite the delegates now brought together from the 
bodies which they represent to act as associates of the 
Central Committee in London, for the purpose of conveying 
information to and fro between the Central Committee 
and all parts of the Empire overseas.” ; 

The Chairman, before putting these to the meeting, 
said a few words with regard to the Conference. As far 
as he understood it when it was first brought to his notice, 
the main object of it was that it should be held at the time 
of the Commercial Motor Show in London, in order to 
show delegates from other parts of the Empire that if they 
wanted anything in this direction they could get it within 
the Empire. This object he hoped had been completely 
attained. At that time, however, it was not known how 
the Conference would develop, and he was bound to say 
that it had developed into something very much more 
important than he had at first anticipated it would. He 
was very glad to think that the outcome of the Conference 
would be a Standing Committee in London, and he hop d 
that everyone would make the fullest use of it. é 

The general idea is that the Standing Committee in 
London shall work in conjunction with local committees 
in the various Colonies on the lines of the International 
Electro-technical Commission. 
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the girders. The flooring will be constructed on 16 x 6) was‘re-erected on the quay, and built so as partly to over- 





































































































Africa NEW LANDING STAGE BRIDGE AT LIVERPOOL. joists, which will span the girders. hang the river. It was eventually launched by means of 
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THE BRIDGE CARRIED BY THE PONTOONS JUST PRIOR TO LAUNCHING 


The accompanying engravings give a good idea of the 
process of launching. A track was formed on the land- 
CA Blocks e Tackle ward side for rollers, fixed to the girders at their tail 

For Letting Out ends to run on. Packing of the form indicated on the 

drawings was arranged on the pontoons by fixing two 
logs over each bulkhead and bolting them to lugs on the 
pontoons. The land end of the bridge was loaded with 
kentledge, with sufficient margin to prevent any possi- 
bility of the bridge overturning, and the structure was 
moved from its original position to one in which it was 
possible to float the pontoons with the staging thereon, 
under the girders, prior to the actual date of launching. 

The bridge was launcked on Tuesday, July 8th last, 
by hauling on winches D and E fixed to the stage, checked 
by blocks, ropes and winches at back (land end) and side 
(stage end), marked F, G, H and L. When in the proper 
position, water ballast was admitted to the pontoons to 
enable the bridge to be lowered into place before the 
structure became much below the horizontal. 
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A NATIONAL GAZETTE OF UNEMPLOYED.* 
By GEORGE YOUNG. 

Analogy.—There are but few of us who at some time or 
other in our lives have not had to put ourselves in the care 
of the medical practitioner in order to set right something 
wrong in the working of our physical economy, and we 
know from our experience that it is a necessary condition 
of the physician’s success that he should have as full 
information as possible of all the symptoms and of the whole 
extent of the disordered action of the system. And it is 
very reasonable to believe that without the use of means 
which will accurately show the extent and the character 
of that economic and social disorder—unemployment— 
which now for so many years has been an established 
‘oie = feature of the lives of the working-class, no progress can 

be made towards stamping it out, and its secret causes 
will, on the contrary, increase in number and in effect. 
No hastily considered plans can avail; the first condition 
, : . : of a hopeful remedy is a thorough investigation of the 
bridge will be about 200 tons, and the cost, approximately, extent and nature of the unemployment. 
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METHOD OF LAUNCHING THE BRIDGE BY PONTOONS 


combe boats, and it was accordingly decided to provide 
anew bridge opposite the Woodside landing place. It is | about £8000. ——— : = 
built with two main girders, 160ft. long, arranged so The bridge was fitted up complete at the works of its * Since this article was written we have learnt that by Act of Congress 
as to allow of ridth of 25ft. betw the There i builders, Fr sis Mort and Co.. of Liverpool, aft ards | 3 new Department of Labour has been created in the United States 

° ow Of & width OF colt, between them. here 18 | DUders, Francis Morton and Vo., pool, alterwards Government. The new department will take over, among other funce 
a height of 13ft. 103in, from the floor to the underside of ' being taken to pieces and conveyed to the site, where it | tions, the compilation by the Bureau of labour statistics. 
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Necessary preliminaries in forming a plan.—If we 
imagine ourselves in the position of the Minister of State, 
on whom devolves the responsibility of dealing with the 
trouble of unemployment, what would be the information 
we should first try to obtain to enable us, as fully as possible, 
to consider means for its relief ? We should need to know 
as exactly as possible the total number of the unemployed, 
and as clearly as possible the industries over which they 
were distributed, and also the particular localities in which 
they were to be found; and, further, we should require 
some means of maintaining the collection of these classes 
of facts, in order by periodical comparison to discover if 
the unemployment were decreasing or increasing, and in 
just what districts and industries. Possessed of this 
information, we could go on to consider whether, if 
transitory events were responsible for some of the un- 
employment, we could look forward hopefully to a speedy 
resumption of stability in such directions, or, if in another 
case the unemployment were permanent and irremediable, 
as through a lost market or superseded process, any growing 
industry employing a similar class of labour and capable 
by stimulation of absorbing some part of such unemploy- 
ment, might in any way, e.g., by increased facilities of 
transit, either of materials or product, be so stimulated ; 
or, again, whether from our information we could migrate 
men out of employment from their own Jocalities to 
others where their labour could be utilised, thus making 
all available use of co-ordination. 

Criticism of existing sources of information.—In examin- 
ing the present available sources of information relating to 
the extent of unemployment, we shall find that these are 
at the same time inadequate and unreliable, and, although 
extensively quoted as authoritative by the Press and by 
political speakers, yet any conclusions drawn from them 
are liable to be erroneous and misleading. The principal 
sources of information are two. They are first, the 
monthly returns of unemployment published by the 
Board of Trade in the official Labour Journal, which are 
visualised in the form of a graph as a rate per cent., and 
shown on the front page of that journal. Although it is 
there definitely stated that these monthly averages are 
based on returns furnished by only a portion of the 
trade unions, and the unorganised workmen out of em- 
ployment are to no extent whatever recognised in that 
rate, yet these monthly rates are confidently and repeatedly 
appealed to by writers and speakers as an authoritative 
index of the improving or declining condition of our indus- 
tries. The second of our two sources of information is 
the return each month of the registrations of unemploy- 
ment at the labour exchanges, now working some two 
years, which return is also published in the Labour Journal. 
These exchanges are open to considerable criticism of a 
serious kind. The registrations are not collected over areas 
sufficiently wide, or at foci sufficiently frequent, to give 
even approximate estimates of the numbers of unemployed. 
The classification of industries, too, is ridiculously inade- 
quate. Take, forinstance, “‘ metals, conveyances, machines, 
and implements.” Under this comprehensive description 
are grouped locomotive builders, agricultural implement 
makers, gas and petrol engine builders, marine engine 
builders, railway wagon builders, electrical dynamo 
builders, motor car builders, and a dozen other branches 
of the great engineering industry. No clue is afforded 
by this comprehensive classification as to which of these 
included industries contributes the greater proportion of 
the entire quota of specialised unemployed, and is there- 
fore more immediately in need of individual attention and 
consideration. Yet the point seems of material importance 
and without further classification no useful and hopeful 
consideration can even be commented. The administra- 
tion, too, is cumbrous and expensive ; many officials are 
provided to act between employer and workman, resulting 
in less effectual accommodation of each party’s require- 
ments than where direct communication is made. The 
employer and employee would understand each other’s 
requirements far better were it not for the intervention of 
the clerk at the labour exchange, who lacks a sufficiently 
wide knowledge of varied industries. For instance, a 
coach or motor body painter would not be sent to inter- 
view an employer wanting a house painter. Again, there 
is duplication of rent for offices and multiplication of 
officials, while at the same time existing services have not 
been utilised ; while recent pronouncements of the leaders 
of labour at successive conferences and congresses show 
that impartiality in administration as between trade 
union and free labour may before long become a matter of 
some difficulty. Lastly, we have the reports of the various 
Distress Committees of the larger towns, which we have to 
glean from the provincial newspapers. These three 
sources of information give conflicting results if an attempt 
is made to compare them, and naturally so, since their 
methods of collection of data are different and independent. 
But the effect upon the would-be investigator is one of 
perplexity and bewilderment and ultimate despair. 
Surely if proper consideration and deliberation were used 
some better results in the investigation of ovr problem 
might be obtained. 

Advantages of new scheme here submitted.—Let us suppose 
that there were in existence a national register of unem- 
ployment maintained from day to day and open for 
inspection in some public place in every considerable 
town, in which any man out of employment might at little 
personal trouble and at no expense have his name and 
other particulars inserted, and that the entries in this 
register were classified and enumerated, first, according 
to locality, and, secondly, according to occupation. We 
ean see on little consideration of what valuable public 
service such an institution might be. It would reveal 
accurately the towns and districts in which there existed 
a congestion of unemployed, with the attendant conse- 
quences of overcrowding and slums, and would serve to 
warn workmen from making fruitless trampings to such 
towns, and uselessly dissipating their scanty means. 
Again, by periodical comparisons it would show what 
industries were ceasing to maintain their members fn 
employment, and would thus warn the nation in which of 
its industries it was declining in time, perhaps, by wise 
legislation or tariff regulation to recover its position. 
For instance, representing the unemployment in the loco- 
motive building trade this year by 100, and finding next 
year it is 105 and the following year 110, public attention 
would at once be focussed upon this branch of industry and 
the question would define itself thus : Is the home market 





encroached upon by foreign manufactures of this class 
from Essen ? orcan some similar rising industry be anyhow 
encouraged and stimulated to absorb this increasing 
margin of unemployment? The data collected by such 
an institution as this register would be particularly of 
service to parents about to select a career for which to 
train their children, and to the directors of technical 
schools and universities in framing their curricula ; to our 
Chambers of Commerce; our commercial representatives 
abroad; and it is almost permissible to believe that in 
not a few instances capital might become active in direc- 
tions where a sufticient supply of a certain suitable kind 
of labour, small in individual localities, but in the aggre- 
gate considerable, was, by the agency of this register, 
shown to be available. It would, moreover, be an effec- 
tual help in guiding municipal bodies and Government 
departments in placing contracts at just those times when 
employment was most needed and work for private re- 
quirements not plentiful, and so would materially contri- 
bute to the steadying of employment, and thus render 
more immediately practicable the suggestions recently 
made by Mr. John Burns. 

Essential features and conditions of a scheme of registra- 
tion.—What are the essentials for the institution and 
maintenance of such a national register of unemployment ? 
First, there would be necessary public places, easy of 
access in every town and village, for the purpose of receiv- 
ing registrations of unemployment and exhibiting for public 
inspection the classified lists of names, so as to ensure 
the widest possible collection of registrations and also, as 
far as possible, ensuring that every man out of employment 
might be able, with the least amount of trouble and at no 
expense, to register himself and so advertise his need of 
work first in his own locality, and then throughout the 
length and breadth of the country ; next, the services of 
the postal and railway systems must be engaged for the 
collection and delivery of the registration forms to some 
central bureau, where they would be sorted and the 
classified results printed and again distributed for exhibi- 
tion in the principal towns of the kingdom. Now, at first 
examination it may appear that the institution of such a 
scheme would be impracticable because of its complexity 
and expense. We can very quickly show, however, 
that by availing ourselves of organisations already in 
existence the cost might be reduced to very reasonable 
limits. 

Simplification of cost.—In every town and village there 
is the Post-office, with its attendant, its locality known 
to every inhabitant, its doors always open, and attendance 
at which excites no comment. Let every one of these be 
made available as a receiving-oflice for registrations of 
unemployment, so making the collection of registrations 
as wide as possible, while at the same time they would 
be available for the exhibition and public inspection 
of the register, for which also the public libraries, 
where such exist, might be utilised. The conveyance of 
the registration forms from these receiving-oftices to the 
central bureau and the distribution of the printed and 
classified results for exhibition are processes which fall 
within the present routine of the Post-oftice service, and 
would only cost pro rata according to the bulk, while 
probably a suite of rooms might be found in an existing 
Government building available as the central Government 
bureau, without any fresh expense in building or ground 
rent. There remains only the expense of the stationery 
required, the plant for printing the register, and the 
necessary sorting and printing staff, and these last might 
be limited to a comparatively small number by the use of 
devices of colour, size, and punch marks in the registration 
forms, to visualise classes of industry and trades and so 
to facilitate their classification before printing the register. 

Details of operation.—Let us now go over the steps of 
the process of registration, in the first place, in relation to 
the workman out of employment. He applies at the 
local Post-office for a registration card, and, on his satisfy- 
ing the attendant by production of his last employer’s 
discharge note or equivalent evidence of his being out of 
work—see footnote at end—he is handed a ecard. This 
card—see figure—we notice, is tinted red, which colour 
denotes, we will assume, the great mechanical engineer- 
ing industry, while its size, 3}in. by 2}in., denotes the 
agricultural implement branch. It is printed along the 
margin of the four edges with the names of the various 
detailed trades of that industry, as fitter, smith, carpenter, 
&c., and in the centre with the particulars of name, age, 
address, condition (married or single), trade, and the time 
spent in it; while on the obverse is a statement that 
the card was issued upon production of last employer's 
discharge note, with the space for the familiar office 
stamp of date and address and for initials of issuing officer. 
The workman fills in the required particulars as indicated 
and returns it to the attendant, who, having seen it is 
properly filled in, punches it in the margin, where the name 
of the man’s trade is printed, and stamps it on the reverse 
side with the usual office date and address stamp and 
initials the stamp. He also gives the workman a printed 
card stating that if the holder does not obtain employment 
by the expiration of one month, which date he fills in, it 
will be necessary for him to re-register or his name will not 
otherwise reappear. This card serves as a memorandum 
to the workman of the date when the registration must, 
if required, be renewed, and is intended to be retained by 
him. The registrations received during the day are 
posted at night in an official envelope having the name of 
the office boldly printed upon it, and reach the central 
bureau the next morning. They are at once sorted by 
their envelopes and by the use of pigeon-holes into localities 
or towns, and again by their colours into industrial 
groups; again by sizes into branches of such groups, 
and, lastly, by punch marks into trades. Up to this 
point they have been sorted entirely at sight ; it has not 
been necessary to read anything, and the result is an 
assorted packet for each town of cards of different colours 
and sizes, with punch ‘marks in different positions along 
the margin, represerting individuals arranged in classes, 
first, of the great industries ; secondly, subsidiary groups 
of such industries ; and, lastly, particular trades of each 
such subsidiary group. It remains to set up these regis- 





* To prevent malicious withholding of the discharge note—the evi- 
dence of unemployment—by the employer, the law might be invoked to 
enforce upon him a written notice of termination of employment if 
demanded by the workman. It would then quickly become the recognised 
practice with business firms of good standing to maintain a book with 
printed forms of notice and counterfoils. 





trations one after another by the Monotype COmposin, 
machine and to print them and to distribute the prin 
sheets to the different towns, where they would be exhibiteg 
either at the Post-office or public library upon an exhih;, 
tion board, or be bound in a mechanical binder (as in the 
loose-leaf ledger) convenient for public inspection in th, 
vitice. A new list would be placed behind the first each 
day until a month’s lists had accumulated, when thereafto, 
one would also be taken from the front each day, Thus 
a man out of employment would advertise his need in hi, 
own locality, and also through the length and breadth o 
the country for a month, when, if he had not obtaineg 
employment, it would be necessary for him to re-registey 
of which the card given him would remind him. By mean; 
of a counter attached to the monotype composing maching 
each line of particulars set up would be counted, and the 
respective totals entered up in a register, the counter 
being read off on completing each trade group, industry 
and locality. The totals of these various readinys would 
thus be available each month for comparison, revealing 
the increase or decline of each industry with an authority 
which could not be contested, and in comparison with 
which the vague and conflicting estimates now miade usp 
of would be as the statement of the mere empiric contrasted 
with that of the trained scientific expert investigator, 
It would appear advisable in addition that the issue of 
these lists should at intervals be accompanied by an articl 
by some competent student of such returns summing-up 
and pointing the conclusion, founded on these returns, 
as to the decline or progress of our industrial activities, 
and such article would, in turn, be no doubt the subject 
of considerable healthy and helpful criticism hy the 
principal public journals and reviews. We must now 
consider the operation of the scheme from the position of 
the employer seeking to engage workmen. If he is requir. 
ing only two or three workmen an inspection of the list 
at the lccal Post-office would give him particulars of men 
in his own locality, possibly known to him, of whom he 
could most readily obtain particulars as to suitability, 
Let us now consider the case of a contractor about to 
commence some large undertaking, such as a dock or 
railway, or a company about to open a new works and 
needing to engage some hundreds of hands. His, or their, 
agent would take from the list at the nearest Post-office 
the names of those towns in which were the largest regis- 
trations of unemployment of the required class, and he 
would write to the postmasters of the selected towns, 
who for a fee would exhibit in their offices notices of the 
class and number of workmen required and of the hotel, 
day, and hour at which his agent would attend to interview 
men. There is no occasion to fear the possibly unwieldy 
dimensions of the lists would be a deterrent to its use and 
reference, since the lists might be divided under seven or 
eight covers corresponding with a convenient division of 
the country in registration areas. 

In initiation the scheme would be commenced in the 
larger industrial centres, and thence extended to smaller 
and smaller towns with the intention of distributing 
the registration of the entire unemployed population over 
a month or six weeks, and not throwing the burden of the 
whole work at once upon the central bureau, where the 
number of registrations received each day would not exceed 
the capabilities of a comparatively small staff, which, after 
a little experience of the work, had become deft in its 
performance. In the possible event of this scheme being 
adopted by a future Government, the acquiring of further 
freeholds and building of more labour exchanges might be 
abandoned as unnecessary, while those already in existence 
might continue, along with the post-offices, to serve as 
offices for the issuing of registration cards and for the 
public exhibition and inspection of the printed list of 
registrations and employers’ notices. 


FRONT OF CARD. 
BUILDING TRADES 


A—H Q—Y 
BRICKLAYER BOARD OF TRADE. Sawyer 
REGISTRATION OF UNEMPLOYMENT 
BRICKYARD SANITARY 
{AND Ware 
NAME Efnest Hoveell 
Beix SALESMAN 
mS 5 Ki ; BuinpERs’ 
Burner | ADDRESS 5, King St., Cardiff MERCHANT 
AGE 24 : 
CARPENTER Suor Firrer 
CONDITION MARRIED OR SINGLE Single 
CLERK : ; TILER 
spay DESCRIPTION or employment Painter 
ENGINE HOW LONG ENGAGED IN SAME 7 years qiyyxeerer 
DRIVER | 
os.5 s 
GASFITTER | ee 
FoREMAN & Joiner | LABOURER | MASON | PLASTERER [PAINTER 


PLUMBER | | 


BACK OF CARD. 


Issued upon production to me of last employer's discharge 


note. 
JOS. SMITH, 
Postmaster. 


Conclusion.—It may be conceded that the scheme here 
described is free from most of the objections usually 
urged against actual and proposed applications of collective 
or State action. For it relieves no single class at the ex- 
pense of others, as all classes suffer from any serious 
decline in industrial activity, and are therefore concerned 
in the objects at which it aims, and it is an attempt to 
accomplish effectually by collective action what cannot 
be done at all by any action upon a scale less than nat ional. 
And by providing a service which is needed by the thrifty 
and industrious only it offers nothing to encourage the 
self-indulgent and thriftless. In short, it should commend 
itself by many reasons as being as legitimate an exercise 
of State action as the provision of police, public lighting, 
public road maintenance, or sanitary provision. In 
conclusion, the writer offers the following concise reasons 
for urging the scheme upon public attention and cone 
sideration :— 
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(1) By an extension of the use of an existing institution, 
the post-office, it offers the minimum of difficulty to 
obtaining the co-operation of the public, who are usually 
diffident in adopting official innovations. 

2) The use of the post-offices as registration offices 
gives a far wider area of collection of the numbers of the 
unemployed, and figures obtained by such means might 
fairly be considered as correct for all practical purposes. 

(3) The adoption of the devices of colour, size, and punch 
marks in the registration cards to visualise different 
classes of workpeople gives an immense range of classifica- 
tion, while it tremendously simplifies the operation of | 
sorting the registration cards and proportionately dimin- 
jshes the numbers of the sorting staff. 

(4) The Board of Trade undertaking the classifying, | 
enumerating, and issuing of the daily lists are thus in a 
better position than ever before to give precise information 
to those bodies, such as Chambers of Commerce, who by | 
Jong association have learned to look to them for facts 
relating to the condition of our national industries. 

(5) The work of daily collection of registrations being 
distributed over so very large a number of offices already 
established, registration in all but the very largest indus- 
trial towns would be a comparatively casual part of the 
daily business in any individual office, and could not con- 
ceivably require any extra attendant for that purpose, 
and thus, in point of economy, the scheme would show an 
immense advantage over the iabour exchange, which 
involves additional and independent rent, lighting, and 
officials for every exchange opened—see returns given in 
House of Commons, Thursday, February 22nd, 1912, 
also Mr. Robertson’s recent returns to 3lst March, 1913. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


THE ASSOUAN DAM. 

Sir,--In your paper of the 25th July, Mr. McClure talks of 
my lonely crusade. During fifteen years of independent exist- 
ence in Egypt I have always stood alone in publie when criticising 
the Government. Since the Government disposes of all con- 
appointments, and promotions, anyone who publicly 


tracts. 
Government has 


stood by me would commit official suicide. 
alway found open supporters. 

In saying that the widened portion of the dam was generally 
founded on the talus, I was of course contemplating those 
parts of the dam which were taken deep down below the surface 


CROSS-SECTION OF SOLID DAM 





| January, but answers were freely given in May after the leaks 


| why was the survey plate of 1909 reprinted in August, 1912, 


As I have tried my best to answer all questions put to me, 
I may ask for replies to the following questions :— 
(1) Why was no answer given to my criticisms of the dam in 


were concealed ? 

(2) If the foundation was dry and easy and on good rock in the 
deep part west of the Connaught Stone, why was the foundation 
of the widened part stopped from 1m. to 2m. above the old 
foundation, as shown on the longitudinal section (1) ? 

(3) If no disquieting cracks appeared in the first half of 1912, 


and the cross section lowered 4 m. ? 
_ (4) Why was not the longitudinal section lowered at the same 
time ? 
(5) Why is it called a reprint when it is not a reprint ? 
Royal Societies’ Club, W. WILLcocKs. 
July 28th. 


SPRING DESIGN. 

Sir,--In connection with Mr. Pletts’ interesting article in 
your issue of July 18th, I enclose copy of a test I have made on 
an ordmary clock spring which I had by me, and which, with its 
arbor, I fitted into a temporary frame. 

Torque of Clock Spring. 
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outside 1.25in. | 
F 


REMARKS.—No. of coils close wound 28. Diameter 
Length cf | 


Diameter arbor 0.2in. | Diameter outside false arbor = 0.2 
spring = 66in. Thickness of spring = 0.0205in. Width of spring 0.378in. 
Radius of lever = 3in. 

There are two sets of tabulated results, the differences in which 
may be put down as (a) friction at the pivots estimated as | 
equivalent to a torque of 1} inch-ounces at near full winding, | 
and (6) the more serious friction between coil and coil of the | 
spring, which is very variable. There are two practical | 
points that Mr. Pletts does not mention, but which will be | 
obvious on consideration ; but it may be advisable to mention :— 
(1) In the case of small springs the diameter of the arbor is not 
that of the arbor itself, but that of the arbor plus the thickness 
of one or two coils which are idle and result in an increase of 
diameter of the arbor for the purpose of design. (2) The whole 
range of the spring cannot be used on account of the falling off 
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in inferior rock like the 200m. section under dispute. 


There | of the torque given by the spring. 


{xamination of any watch 


has never been any question of the foundation on the solid rock, | or good clock will show that the spring is only allowed to unwind 


where the depths are not serious. 


The inference from the sweating and dampness high up the | 


wall was fair, and also in full accord with the leaks on your section 
on page 464 (May 2nd). By the way, the addition here is shown 
as resting against a talus, though no talus was put in below the 
solid dam. Compare this section with Section (1)! 

herewith.) 

As to the absence of water. After the addition was built the 
water of the reservoir was raised to its high level and conditions 
were greatly altered. The springs and weepers doubtless became 
very active under the new conditions, especially on the first 
raising of the water, and the raising was rather abrupt. 

Describing the same thing by slightly varying phrases is 
considered a beauty in literature and aimed at. 

The fellaheen who informed me gave me extraordinarily 
correct information, confirmed by the correspondence. It has, 
moreover, led, through your courtesy, Sir, in opening your 
columns, to much valuable information about the dam, not the 
least valuable being that supplied by Mr. McClure and Mr. 
Alessandrini, The buttress of the downstream face stone—not 
the dam—was a stupid mistake of my own. The fellaheen 
were innocent of it. 

No answer has been given to my statement on page 653 
(June 20th). It was an awkward statement to answer, but it is 
really far more awkward than I represented it. Seeing in 
the report for 1907 the section I have called No. 2, and finding 
it a copy of the section on the project, I immediately wrote to 
Cairo for new copies of the 1908, 1909, and 1910 reports. They 
have arrived. Both No. 2 and No. 1 bear the same date—‘ Lith. 
Survey. Dept., Cairo, 1909 (180) (170).”’ 

After cutting the sections out of the reports and pasting them, 
I must have transposed (1) and (2), misled by the date ; and I 
greatly weakened my contention. No. 2 is the projected section, 
and has nothing to do with the built work. The built work is 
No. 1 of the 1909 and 1910 reports, of which.I now enclose both 
the longitudinal and cross sections—see Fig. 1. Here it is 
evidence from both longitudinal and cross sections that in the 
deep section west of the Connaught Stone, in the inferior rock, 
the foundation of the addition is from 1 m. to 2 m. higher than 
that of the old dam. 

_l enclose also a longitudinal and cross section of No, 3—see 
Fig. 2—from the 1911 report, styled “ Lith. Survey. Dept., 
Cairo, 1909. Reprint, Aug., 1912 (166) (310). Here the foun- 
dation of the addition in the cross section is lowered 4 m., 
but the longitudinal section remains where it was. 


(Fig. 1 | 


| to a limited extent in order that such portion of the curve of 


torque of the spring may alone be utilised as will give a suffi- 
ciently uniform impulse on the escapement or other mechanism. 


larger spring than is apparently necessary. Greater range of 
revolutions within this condition can be obtained by (a) using 
| a very long spring ; example, a Waterbury watch of 30 years ago; 
| (b) a fusee movement which varies the resistance of the driven 
| mechanism by reducing the lever arm on the spring arbor as 
| the spring unwinds. 

Having regard to the great uncertainty of the life of such 
springs as Mr. Pletts dealt with, and the difficulty and, to some 
extent, the danger of handling such large springs when closely 
coiled, would not a large ordinary helical spring pulling on a 
rack and pinion either with or without a fusee be a more practical 
contrivance for large torques ? 
| I throw out this suggestion since powerful clockworks are 


| largely used in connection with scientific toys of such a character 

as to merit the attention of engineers and for other purposes. 
As regards the results I enclose, you will observe how closely 

they follow the formula (I) on page 61, taking E at 32,000,000. 
Angmering, July 28th. Gro. T. PAaRDOE. 


| 
| 
You will see that in practice this may result in a very much 
| 


THE PEDRAIL TRACTOR. 


Str,—In your issue of July 25th, pages 97 and 99, you refer 
to the new form of Pedrail shown by us at the recent Olympia 
Exhibition. There is, however, an error of conception involved 
in the article to which we feel that we should like to draw your 
attention. You state that: ‘‘ The inventor claims that by the 
introduction of an anti-friction spring roller chain he has entirely 
obviated the flange and axle friction which existed in previous 
models. His claim that the solution of this problem has been 
accomplished in a manner at once wholly satisfactory and free 
from all complicated mechanism is, however, to say the least, 
somewhat difficult to concede ”’ (sic). 

If you will again refer to our pamphlet entitled ‘‘ The Pedrail : 
Its Mechanical Features,” you will find the following statement : 

‘““The fact that the suspension rails are in different planes 
when guiding the foot carriers as they approach or recede from 
the ground forces the feet to do so horizontally, while at the 
same time they are equally spaced. The Pedrail is the first 
machine of its kind in which this is the case, and we cannot 
lay too much stress upon the vital nature of this improvement ; 
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it has formed a problem which has often been’ attacked, but 
never solved before, and its solution is now accomplished in a 
manner at once wholly satisfactory and free from all complicated 
mechanism, depending only upon the relative positions of the 
suspension rails ”’ (sic). 

You will now note that our claim, as expressed, is merely 
that the necessary horizontal approach of the feet to the ground 
is brought about through the medium of two inclined rails in 
different planes ; this can scarcely, we think, be considered a 
“complicated mechanism,” and it is, moreover, one which has 
proved “‘ wholly satisfactory ”’ for the purpose in view. 

Again, you state that: ‘ Although there may be possible 
conditions where it would be advantageous to replace one 
revolving road wheel by a large number of articulated feet 
with their numerous joints, pins, levers, and springs, we venture 
to think that such conditions could be satisfactorily met by 
other and more simple means.” 

Our extended experience leads us to join issue with you upon 
this point. Take one example only: The road resistance of 
a wheel upon damp ground can be 300 1b. per ton; the road 
resistance of the Pedrail under similar conditions is less than 
9 lb. per ton, showing an economy of tractive effort of well over 
90 per cent. in favour of the Pedrail. We fail to see how any 
‘‘other and more simple means” could effect anything like 
this result. 

At first sight we admit that the Pedrail appears to be a com- 
plicated piece of mechanism ; so does the typewriter. But like 
the latter, the Pedrail is found, upon detailed examination, to 
consist of a number of simple duplicated parts, only certain of 
which are under stress, and these latter are eminently suited 
for the work imposed upon them. 

We do not wish to make undue claims for the Pedrail, but we 
do claim that the complications of its mechanism are more 
apparent than real, and do not discount it in filling a very useful 
and wide sphere in a thoroughly practical and economical 
manner. 
Peprait TRANSPORT, LIMITED. 
London, July 28th. 


SOME CANAL PROBLEMS. 


Srr,—The writer of the article under the above heading in 


| your issue of the 18th inst. said that in building up their canal 
systems continental Governments have only had flat country 


to deal with, necessitating few locks or tunnels, seeking to 
substantiate this view by stating that between Berlin and 
Hamburg there are only three locks in a distance of 239 miles, 
and proceeds to emphasise his point by contrasting this with 
282 locks on the route between Liverpool and London, a distance 
of 267 miles, and the 58 locks in a distance of 26 miles between 
Birmingham and Worcester. The writer has, however, evidently 
overlooked or, for some reason, entirely kept in the background 
instances on the Continent very comparable to those he has 
instanced between Liverpool and London and Birmingham and 
Worcester. For instance, the canal connecting the Maine 
and the Rhine, known as the “Marne au Rhin,” has ascents 
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amounting to 1133ft.," with descents amounting to 387it., 
giving a total height to be overcome of 1520ft., with 177 locks in 
193 miles and 6690 yards in tunnels ; yet, notwithstanding this, 
the traffic on the French section has increased from 2,507,000 
tons in 1895 to 3,691,000 tons in 1905. 

Again, the northern section of the Canal de L’Est overcomes a 
total | eight of 488ft. with 59 locks in 169 miles and four tunnels, 
whilst the southern section of the same canal has 99 locks in 
91 miles. Notwithstanding this, traffic on 174 miles of the 
canal has increased from 702,000 tons in 1895 to 1,236,000 tons 
in 1905, whilst the Canal St. Quentin, which has the heaviest 
traffic of any canal in France, showing a circulation of 5,048,000 
tons per mile, has in a length of 58 miles 7400 yards in tunnels. 

In Germany no doubt the heights to be overcome are less all 
round than in England, but they are not without difficulties. 
The Maine—Danube Canal connecting the Rhine with the Danube, 
overcomes a height of 880ft. by 100 locks in 110 miles, whilst 
in Belgium the Canal du Centre, on the improved new route, 
has arise of 22.6ft. per mile, a greater rise per mile than anything 
cited by your correspondent in England, the fall between 
Worcester and Birmingham averaging 15.8ft. per mile and 
between London and Birmingham 8. 5ft. per mile. 

On the question of inequality in levels, the application of 
scientific principles applied to canals since the canals of England 
were constructed become important factors, for by means of lifts 
great economies in time, in the passage of boats from one level 
to another, and in saving of water are effected, the introduction 
of lifts and the improvement of locks forming important points 
in the recommendations of the Royal Commission. 

On the route cited by your correspondent between Birming- 
ham and London, as one of so much difficulty, 160 locks would 
be reduced to 31 locks and 15 lifts, and on the route between 
Birmingham and Bristol from 62 to 10 with 7 lifts. A lift as 
operated at Foxton, on the Grand Junction Canal, raises a boat 
75ft. in 7 minutes, whilst to overcome the same height with the 
present lock system means 10 locks, taking 70 minutes to 
operate. Frank Impey, 

The Waterways Association, Secretary. 

Birmingham, July 24th. 


AUXILIARY SAILING SHIPS. 


Srr,—In connection with the above your correspondents, 
Mr. G. T. Pardoe and Mr. W. P. Durtnall, will be interested in 
the following account taken from your contemporary, the 
Shipbuilding and Shipping Record, of June 12th, of the auxiliary 
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sailing vessels Quevilly and France. The former has motors 
of 300 horse-power each, giving a speed of 6 knots loaded and 
7 knots in ballast, the vessel’s displacement being 6500 tons. 
The consumption of fuel between New York and Havre was 
60 tons on a seventeen days’ voyage. It does not say, however, 
whether the motors—Diesel—were used continuously or only 
when calms and head winds prevailed. The second vessel, 


France, is a five-masted vessel with a sail area of 6500 metres, | 


giving her a speed in a good breeze of 17 knots. She has two 
two-cycle motors of 1000 horse-power each, giving a speed of 
10 knots. She is claimed to be the largest sailing vessel in the 
world, having a hold capacity of 12,149 cubic metres and storage 
for 600 tons of fuel. From the above particulars it will be seen 
that the French shipowner is fully alive to the possibilities of 
the auxiliary-powered sailing ship as the cargo carrier of the 
future. 
will follow suit, as for long-distance voyages and bulk cargoes, 


such as grain, coal, nitrates, and timber, the above vessels seem | 


to have an unlimited future. I hope this will lead to further 
correspondence on this interesting subject. 


July 16th. DRAUGHTSMAN. 


DRY AND WET AIR FILTERS. 


Srr,—As owners of patent No. 19,792 of 1912, which fully 
covers the application of water spray air {filters to electric gene- 
rators, we were interested in Mr. H. R. Witting’s letter in your 
issue of the 25th inst. The various technical points raised by 
Mr. Witting, questioning the suitability of the water spray 
system of filtering the air supplied for cooling electric generators, 
were practicaily all covered in the remarks made by Mr. Feld- 


mann and Mr. Bennett during the discussion of Mr. Christie’s | 


paper at the recent annual meeting of the Incorporated Municipal 
Electrical Association. They were so fully replied to at that 
time that there appeared to be no doubt left in the minds of the 
majority of those present as to the practical success of the water 
spray system, but, of course, whether it will be largely adopted 
remains to be seen. We have built for many years, and are 
still building, dry air filters for various purposes, but from recent 
experience we are convinced that the water spray system is far 
superior for electric generator work. 
STURTEVANT ENGINEERING ComMPANY, LIMITED, 
Geo. A. MowER, Managing Director. 
London, July 30th. 








A NEW STEAM TRAP. 





A SIMPLE and reliable form of steam trap which is 
being placed on the market by Mr. D. Wilson, 32, King- 
street West, Manchester, is illustrated herewith. The 
device consists of a copper or brass tube A, with a valve 
at one end, fixed to a wrought iron rectangular frame B. 
The inlet end of the tube is formed with a V-shaped pro- 
jection C which butts against the frame. To the valve 
end of the tube an adjustable inextensible rod D is attached, 


It remains to be seen whether the English shipowner | 


in charge of the ballast train had also omitted to post a 
| second flagman nearer the work. 

Major Pringle condemns the conduct of the three men 
named, also the flagman for failing to see that the signal- 
| man kept his signals on, and he remarks that the cireum- 
stances of the case indicate that the work of protecting 
ballast trains on goods lines is carried out in too casual a 
|}manner. The inspecting officer also recommends a revi- 
|} sion in the rules so that the action of men when working 
on non-blocked lines should be clear. 


NEAR SLOANE-SQUARE, 


Seven years ago the District Railway Company had an 
unenviable reputation in the matter of broken axles. 
As a result of two breaking on one day, an inquiry was held 
in 1906 by Major Pringle on behalf of the Board of Trade, 
and it was then shown that out of nine broken axles since 
electric working started six occurred between December, 
1905, and March, 1906. The axles that broke were made 
at Krupp’s to a specification based on American experience. 
Before the accidents occurred which led to the inquiry 
the dimensions had been increased and 400 axles ordered 
from the Monkbridge Iron and Steel Company. 

For four and a-half years there had not been a broken 
axle on the District, and the one that failed in 1908 was 
another of Krupp’s. But on April 26th last one of the 
Monkbridge axles came to grief. It was supplied in 1906, 
and put into service in the October of that year, and had 
| run approximately 270,000 miles—a very good record. 
The axle that failed did so soon after the train left Sloane- 
square. It was the leading axle of the trailing bogie of 
a motor car. These axles have to carry a weight of 5.30 
tons, but the axles at the motor end carry 8.275 tons. 
The latter are larger than the former, being 5jin. diameter 
at journal, 7in. diameter at wheel seat, and 6}'n. diameter 
at the centre, as compared with 4in. diameter at the 
journal, 5jin. diameter at the wheel seat, and 4}in. dia- 
meter at the centre. 

Major Pringle, in his report on the accident, says that the 
fracture took place 2in. from the centre of the axle—an 
unusual position. The diameter at the centre and for a dis- 
tance of 2in. on each side of the centre is, as said above, 4}in. 
This gradually increases until it attains 5}in. at the wheel 
seat. The fracture therefore occurred where the taper ceases 
and the ** waist ’”’ commences, and was practically at right 
angles to the axis of the axle. The broken surfaces showed 
plainly that little more than a quarter of the area was 
severed at the time of the accident. The remainder of 
the area exposed was smooth and discoloured, and the 
appearance of the fracture indicated that an internal 
flaw of some description had existed in the steel and had 
grown in size outwards. No actual cavity in the steel 




















WILSON’S STEAM TRAP 


this rod being connected to the frame by means of a wing | 
nut E,asshown. When steam enters the tube this expands | 
and, being restrained by the rod D, the valve is caused 
to lift in the slot shown. The valve spindle thus comes in 
contact with the frame, and the valve is closed. When 
water of condensation enters the tube the tube contracts, 
and the valve drops, and opens again, so diseharging 
the water. The trap, it is claimed, will work in any posi- 
tion, is simple and easy of access. 








FOUR RECENT RAILWAY ACCIDENTS. 


THE three months just ended did not contribute a single 
train accident in which a passenger was killed. But there 
were four non-fatal accidents upon which the Board of 
Trade has reported, and which are worthy of consideration. 
These are as follows :— 

BOOTLE BRANCH, MIDLAND RAILWAY. 

This is not a passenger line, and is neither worked under 
the absolute or permissive block system, but on the old 
time interval method ; no train is allowed to leave the 
signal-box at one end of the section under five minutes 
after the preceding train, and then only with a caution. 
But if the other train has been gone ten minutes or over 
no caution is necessary. There is no asking the other box 
for permission to send a train; the only communication 
sent is an intimation that a train is leaving. Reliance 
is placed entirely on a rule which says that drivers must 
have their trains under complete control and be prepared 
to stop clear of any obstruction that may exist. Seeing 
that there is one gradient of 1 in 64 for a mile in length 
and a tunnel 484 yards long, the rule would seem to be 
somewhat unreasonable. 

On April 16th a ballast train was working on the branch 
which was “‘ protected” by a flagman standing near the 
signal-box at the entrance to the branch and 1? miles from 
where the ballast train was working. When a light 
engine had to go along the branch the signalman failed 
to act to rule and to pull up the engine and warn the 
driver. So the driver came along, and when his engine 


exploded the detonators he failed to hear the flagman’s 
shouts and thought the warning applied to a certain over- 
bridge. 
the ballast train in time, there was a collision. 





That passed, he proceeded, and, failing to see 
The man 





| ten years’ service. 


train was out, of order. 


electrically actuated valve on another car was not work- 


was discernible, and there was no sign of ash adhering. 

Some very interesting evidence was given by two carriage 
examiners, one of twenty-eight years’ and the other of 
Neither of these men have ever dis- 
covered a flaw in an axle by examination, and the older 
man is of the opinion that the tapping of axles is a mere 
matter of form. 

Major Pringle makes no comment on this—showing some 
wisdom, no doubt, in his silence—beyond remarking 
that he did not think this was an extraordinary experience. 
No recommendation is made, so evidently the Board of 
Trade has no uneasiness, and if so we agree with such a 
conclusion, 

SANDHILLS. 

To understand how the collision that occurred on May Ist 
at Sandhills, on the Lancaghire and Yorkshire Railway, 
happened some knowledge of junction working is necessary. 
Perhaps the facts may be understood when we say that 
trains are not allowed simultaneously to approach on lines 
that converge. But if in one of the converging lines there 
be a facing point that can be “set ”’ so that should the 
train on that line overrun its signal, it will be turned 
through the facing points and not foul the converging point, 
then the trains may be allowed so to approach. 

This is what happend on the day in question, when an 
electrically worked train on the Down North line and an 
express on the Down South line were “‘ accepted ” together. 
The signals were against the former train, and the facing 
points were “set”? away from the junction. But in so 
setting ’” the facing points the line from Bank Hall was 
fouled, and just about this time a train was approaching 
from Bank Hall. In order not to delay this train—which 
could not be allowed to approach while the facing points 
in the Down North line were reversed—the signalman 
waited until the train on the Down North was, as he 
thought, at a stand, and then put the facing points normal 
and let the Bank Hall train go. The facing points now 
allowed for the junction to be fouled, and, unfortunately, 
the electric train had not come to a stand, but was still 
moving, and it came ahead of the junction and in the way 
of the express, so that a collision occurred. 

The signalman was to blame, but the real ground for 
theZaccident lay in the fact,that the brake on the electric 
The pump on one motor failed 
because of a hot bearing in thegpump motor and the 


— 
ing freely, owing to the plunger sticking, and so the op, 
nection between the brake pipefthroughout the train and 
the pump was not fully open. The motorman know tha 
his brake was not efficient, and he did what was required 
under the circumstances, but the stop at the station 
before Sandhills was so brief that there was not sulticient 
time to create a normal vacuum of from 20in. to 22in. 
this would, under the conditions that prevailed, hay, 
required six or seven minutes, and he left the station with 
l6in. of vacuum. Unfortunately, the man did not ap. 
proach the junction at Sandhills with the care he should 
have done. The distant was against him, and he found 
the home signal when he first sighted it also adverge_ 
not so far away as is desirable—but he failed to pull up 
in time. 
NEAR CASTLEFORD, 

In March, 1907, there was a fatal derailment at lelling 
on the North-Eastern Railway, which was caused by a dis. 
tortion of the road due to excessive heat of the sun. As q 
result of this the company’s engineers issued inst ructions 
to ensure suflicient expansion allowance. 

These instructions do not appear to have been wniver. 
sally carried out, as a derailment occurred under similar 
circumstances near Castleford, North-Eastern Railway, 
on May 16th, the rear vehicle of a Lancashire and York. 
shire express of nine coaches leaving the road on this 
oceasion. Colonel von Donop held the inquiry, and this 
is his conclusion. He recommends that further steps be 
taken to ensure that the orders issued in April, 1907, 
be strictly complied with. 








THE CARELS EXHIBIT AT GHENT. 

Av the invitation of Messrs. Carels Fréres and of the 
Consolidated Diesel Engine Manufacturers, Limited, 
with whom they are connected, a party of journalists 
last week visited the stand of the former at the Chent 
Exhibition. The party was most hospitably entertained ; 
in fact, the visit partook far more of the nature of a pleasure 
trip than one for business purposes. The exhibit of 
Messrs. Carels Fréres is of a first-class order, and consists, 
as will be remembered, of a 2500 horse-power horizontal 
steam engine—which, by the way, seems to have been 
exhibited rather as a reminder to the public of the early 
glories of the firm—and also of a 1000 horse-power four- 
cylinder Carels-Diesel stationary type engine driving a 
dynamo which supplies the light to a part of the Exhibition, 
There is also a six-cylinder reversible 1500 horse-power 
marine Diesel engine, which is in full working order and 
was manceuvred for some considerable time for the benefit 
of the party. As we have dealt fully with the Carels 
engine on several occasions lately we need not here go 
into the mechanical details, although we might remind 
our readers that the British Admiralty has ordered a pair 
of these engines of 1500 horge-power each, which are to 
be fitted into a big 14-knot oil carrier. 

Another interesting feature of the stand was a collec- 
tion of five models of motor ships which have been titted 
with Carels-Diesel engines—the Eavestone, Rolandseck, 
Fordonian, Wotan, and La France. The Wotan is the 
new ship which has been built to take the big engine 
constructed by the Reihersteig Company, of Hamburg, 
which, with the Eavestone and Rolandseck, we have 
already described, while La France is the big French 
sailing ship which is to have two 900 horse-power Carels- 
Diesel engines as auxiliaries. These engines have been 
built by Schneider’s, of Creusot, under licence from Messrs. 
Carels Fréres, and we hope to give particulars of them at 
an early date, as they embody some modifications in detail 
which may be of interest. 

A visit was also paid by the party to the works of Messrs. 
Carels Fréres, where the new big range of shops is rapidly 
nearing completion. We were rather disappointed not 
to see more marine work in progress, as the ships that are 
already afloat are giving a good account of themselves ; 
but we believe that it is the present high price of fuel which 
is retarding progress in this direction, and not a question 
of efficiency or suitability, though it does not seem to be 
effecting the demand for stationary engines, of which 
plenty of parts were to be seen in the shop. 

The firm is just introducing a very complete and elaborate 
system in the shops. whereby it is hoped to reduce to a 
minimum the time lost by workmen between the completion 
of one job and the commencement of the next, and it also 
allows the management to see at a glance the exact state 
of progress of every part under construction in the works. 
It will be interesting to observe the effect of this somewhat 
elaborate system in price reduction after it has had a fair 
trial. In the course of our visit we learned that the fine 
new works of the Consolidated Diesel Engine Company 
at Ipswich will probably be opened towards the end of 
September., We would like to express our thanks to 
Messrs. Carels Fréres and the Consolidated Diesel Engine 
Company for their courtesy and hospitality to us on this 
occasion. 





For about two years now the barquentine Archer, a 
boat of 900 tons gross, has been running on producer gas 
on the Pacific Coast in the neighbourhood of San Fran- 
cisco. According to a writer in Power, the vessel and its 
plant have been decidedly successful. The producer has 
a capacity of 300 horse-power and is neither an up-draught 
nor a down-draught one, but a combination of both types. 
The washers employed for cleaning the gas are several in 
number, but are all of the centrifugal form. Neither tower 
ee~ivbers ror dry scrubbers are used. The fuel is cheap 
ligmitc, naving v high percentage of moisture and ash, and 
costs from 7s. to 1's. perton. Little trouble, it is reported, 
is experienced from the formation of clinker, provided the 
producer is properly looked after. The exhaust pipe of the 
main engine is furnished with a heater, which supplies 
steam for keeping the clinkers in the producer soft. 

20 horse-power petrol-electric set generates the auxiliary 
power when the main engine is idle, this power being used 


for driving the ai> compressors—whereby presumably the 
deck machinery is operated—and for lighting purposes. 


When the boat is under way a generator is driven by belt 


from the main engine and the petrol-electric set is shut 
down. 


Two men only—a fireman and an engineer—are 








required on each shift. 
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MODERN METHODS OF MEASURING TEM- 
PERATURE.* 
By ROBERT 8. WHIPPLE, of Cambridge. 


There are few manufacturing processes in which the question 
of temperature 1s not involved, either in the early or the later 
and it may therefore be helpful to consider briefly what 
are now available for the measurement of temperature. 

Expansion thermometers.—The earliest thermometers were of 
the expansion type, and were due to Galileo. They consisted 
of a glass bulb with @ capillary tube attached, the bulb being 
filled with alcohol which expanded with temperature, the expan- 
sion being indicated by the movement of the alcohol up or down 
the capillary. The scale on the thermometer was purely an 
arbitrary one, and it was not until Hooke in 1681 suggested 
the melting point of ice and the boiling point of water, that 
any attempt was made to obtain a fundamental scale of tem- 
perature. Thirty years afterwards, in 1714, Fahrenheit sug- 
gested his scale. As the Fahrenheit scale is still the one almost 
universally used by English and American engineers, it may be 
of interest to know how Fahrenheit obtained his scale. The 
explanation generally accepted is due to the late Dr. Gamgee.’ 
The lower fixed point of the scale was determined by a mixture 
of snow and salt, and the upper by placing a thermometer 
under the arm-pit or inside the mouth of a healthy man. In 
the earlier thermometers the interval between these two fixed 
points was divided into twenty-four parts, and later on these 
parts were divided into fourths, making ninety-six parts. It 
was subsequently found that, by a pure coincidence, the 32 deg. 
corresponded to the melting point of ice, and the 212 deg. to 
the boiling point of water. 

The Centigrade scale was introduced by Celsius, and is the 
one now almost universally used on the Continent and _ in 
Great Britain and America for scientific work. On this scale 
the freezing point of water is marked 0 deg. and is called zero, 
and the boiling point is marked 100 deg., the interval (frequently 
referred to as ‘the fundamental interval ’’) being divided into 
100 equal parts. Mercury was adopted at the outset as the 
thermometric substance, presumably because it was easier to 
distinguish than alcohol in the fine capillary tubing, and for 
nearly all work about atmospheric temperature it has main- 
tained its position. This is not surprising when one considers 
over what a large range of temperature (— 39 deg. to 357 deg. 
Cent.) it is liquid ; its regularity of expansion, as compared with 
the gas thermometer ; the ease with which it can be obtained 
pure ; its property of not wetting glass ; its low vapour pressure ; 
and its low specific heat and high conductivity which enable 
it to take up readily the temperature of its surroundings.” 
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Fig. 1—TYPES OF MERCURY THERMOMETERS 


As soon as any attempt was made at accurate thermometry, 
it was realised that serious errors were introduced owing to the 
change in volume of the glass bulb of the thermometer with 
heating. Glass when heated and allowed to cool does not 
immediately return to its original volume, and for many years 
all standard thermometers were made from thermometer tubes, 
which, after prolonged heating, had been stored for thirty or 
forty years. 

Dr. C. Guillaume? in a long investigation into the qualities of 
various glasses for use as thermometer tubes, found that the more 
infusible glasses were more stable, and adopted the French verre 
dur for his standard tubes. At the Reichsanstalt, Berlin, the 
Jena glasses 16iii and 59iii have been found to be most generally 
satisfactory, and these glasses have been adopted by the majority 
of makers of high range mercury thermometers throughout 
the world. The price of such thermometers is very slightly 
higher than those made with the ordinary English glass, and it 
is wise to insist upon them, as the zeros will be found to be 
much more constant than those in thermometers made with 
English glass. 

The methods of correcting for the errors found in the mercury 
thermometers have been fully investigated by Guillaume, 
Chree,4 and other workers. The close attention given by manu- 
tacturers to the many points which have to be investigated has 
led to the production of very accurate thermometers. It may, 
however, come as a surprise to engineers to know that, assuming 
a high-grade mercury thermometer has been studied at one of 
the National Physical Laboratories and its corrections deter- 
mined, it is possible to measure temperatures with it throughout 
its range to an accuracy of 0.001 deg. Cent. This accuracy is 
largely possible because the two fundamental points (0 deg. and 
100 deg. Cent.) are placed on every such thermometer, whatever 
may be its range. This is accomplished by the insertion of 
small chambers in the capillary. Fig. 1 shows how thermometers 
may be made of practically any range, openness of scale and of 
reasonable length, and yet have the two fundamental points 
marked upon them. 

For nearly all engineering work an accuracy of 0.001 deg. 
Cent. is not required,® and the recent developments in mercury 





* Institution of Mechanical Engineers. 

: ' A. Gamgee, Proc. Camb. Phil. Soc. 1890, Vol. VIII., Part II1., page 
95. 

“See “ Theory of Heat,” T. Preston, 2nd edition, page 119. 

°C. E. Guillaume, “ Traité Pratique de la Thermométric de Précision. 
Gauthier Villars, Paris. 

4+C. Chree, Phil Mag., March and April, 1898. 

» As an instance where engineers have been keenly interested in 
temperature measurement to this degree of accuracy, mention must be 
made of the work of Professor Barnes, on frazilice. He has shown that 
temperature differences in the water temperature of 0.001 deg. Cent. 
may bring about the formation of frazil ice, which may throw out of 
action a complete hydro-electric plant. In his case all the measure- 
ments were made with resistance thermometers. See “‘ Ice Forma- 
a Chapter V. H. T. Barnes. Chapman and Hall, Limited, 
ondon, . 





thermometers have been in the direction of making them easier 
to read and more robust. 

The lens front thermometer tube was invented by Luigi 
Peroni,® and the world undoubtedly owes him a great debt, as 
by its means a very small capillary may be used, and yet the 
mercury column can be read without difficulty. Another 
important invention, but the name of the inventor is unknown, 
is the introduction of an inert gas, such as nitrogen or carbon 
dioxide, under pressure above the mercury in the tube of the 
thermometer. The introduction of pressure into the tube 
raises the temperature at which the mercury boils, thus per- 
mitting a thermometer to be used up to a temperature of 540 deg. 
Cent., this limit of temperature being due to the softening of 
the glass envelope. The pressure above the mercury surface 
also prevents the breaking up of the mercury column during 
transit. Although mercury thermometers have been used 
industrially for many years, yet no serious effort, as far as the 























author is aware, was made to fit them for the rough-and-tumble 
requirements of engineers until the Hohman and Maurer Manu- 
facturing Company introduced into the United States their 
thermometers with special mountings and _ tube-protecting 
devices. These are worthy of a short description. The tubes 
of the thermometers are made of Jena glass, which, after the 
mercury has been introduced, are filled with CO, under pressure. 
The thermometers are then annealed for three days at a tem- 
perature of 540 deg. Cent. A great deal of thought has been 
given to the supporting of the thermometer tube. The tube, 
except that portion forming the scale, has asbestos cord wound 
on it throughout its length—TFig. 2—and is then placed inside 
a steel tube J, which is fixed to the steel piece D. The bulb B 
of the thermometer is inserted into the thin steel socket H, 
the space between the bulb and the interior of the socket being 
filled with mereury. D is screwed down on to the asbestos 
yarn E, which forms not only a stuffing-box to prevent the escape 





Fig. 3—SEPARABLE SOCKET FITTING 


of the mercury, but also gives an excellent support to the bulb. 
The exterior of the tube J is covered with asbestos yarn filling 
the space inside the outer metal tube F. A wire guard G forms 
an additional protection to the bulb. The thermometer tube 
is lens-fronted, and the scale part is protected by a metal case. 
One of the useful features shown in the design of these thermo- 
meters, when used for the measurement of steam temperatures, 
is a separate socket—Fig. 3. This socket is screwed into the 
steam pipe, and the stem and bulb of the thermometer, which is 
accurately ground to fit the interior of the socket, is screwed into 
it. The contact between the walls of the socket and the bulb 
being so intimate, there is practically no lag introduced and there 
are none of the drawbacks of mercury cups. 





6 See British patent specification No. 317, 1878 





Some of the German manufacturers’? have developed excellent 
thermometers in which the envelope is made of quartz, the 
mercury being under pressure. These thermometers may be 
employed up to temperatures of 700 deg. Cent. Tin has been 
substituted for mercury by Dufour, and such thermometers 
have been used up to 1000 deg. Cent., but they have not come 
into general use.* It is, of course, impossible to have the two 
fundamental points upon such thermometers. For very low 
temperatures, such as the measurement of the temperature of 
liquid air and even lower temperatures, petrol in glass or quartz 
may be used. 

For many years various methods have been tried for recording 
at a distance the readings of mercury thermometers, but they all, 
practically without exception, have broken down owing either to 
unsatisfactory electrical contacts or complications in the record- 
ing or indicating mechanisms. Mr. Arthur Barry® has, however, 
introduced a system which, the author understands, works 
satisfactorily. It consists of a mercury-in-glass thermometer, in 
which a high resistance wire is stretched from the bottom of the 
bulb along the capillary. The apparent resistance of the wire 
is increased or diminished as the mercury falls or rises in the 
thermometer tube. By means of simple electrical arrangements, 
the resistance of the wire can be measured from a distance, and 
the temperature deduced from the galvanometer readings ; 
if a direct deflection galvanometer is employed, the readings may 
be given directly in degrees of temperature. The wire employed 
is one of the bronze alloys, and has been found to remain constant 
in resistance and unaffected by mercury over considerable periods 
of time. 

Mercury thermometers can now be satisfactorily arranged to 
sound an alarm when a given temperature has been obtained. A 
platinum wire is fused into the capillary tube of the thermometer 
at ® point corresponding to the temperature at which it is 
desired to sound the alarm, a second wire being fused into the 
bulb of the thermometer. These wires are connected to a 
circuit containing a post-office relay, which controls a switch 
capable of making and breaking a current large enough to ring 
a large alarm bell. The current broken in the thermometer 
circuit itself does not exceed 8 milli-ampéres, so that the mercury 
surface in the thermometer keeps clean almost indefinitely. 
If wires are inserted in the thermometer stem at other points, 
and a selector switch employed, then the alarm will be sounded 
at whichever of these temperatures is selected. It is usual to 
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Fig. 4-HOHMAN AND MAURER THERMOGRAPH AND 
INDEX THERMOMETER 


arrange that the alarm will ring on ascending temperatures ; 
it is not difficult, however, to make it sound on falling 
temperatures. 

Even although the improvement in the mounting of mercury- 
in-glass thermometers has done so much to render them robust 
and suitable for engineering work, yet there is always the draw- 
back of the comparative difficulty in reading the thermometers 
and the risk of breakage. 

Several thermometers of vtious kinds have been developed 
in which metal tubes have been substituted for the glass envelope, 
and gases, saturated vapours, or liquids for the mercury. The 
most successful of the gas and saturated vapour types has been 
that developed by M. Fournier. Although thermometers of @ 
similar type had been known for some years, yet he was the first 
to develop it commerically on a large scale. In America the 
mercury-in-steel tube thermometer has been largely used owing 
to the efforts of the Bristol and Taylor instrument companies. 
The models due to this latter company have now been placed on 
sale in England by the Cambridge Scientific Instrument Com- 
pany, and are accurate, simple in action and robust. They 
consist of a steel bulb—Fig. 4—to which a steel capillary tube, 
is attached, the latter being connected to a form of Bourdon 
pressure gauge. The bulb and its capillary are filled with 
mercury under pressure and the system is hermetically sealed. 
The hand attached through some simple mechanism to the 
pressure gauge is arranged to point over a dial or to carry a 
pen which writes on a circular sheet of paper rotated by clock 
work. The bulb of the thermometer can be made of various 
dimensions with different mountings suitable for the different 
purposes and ranges for which they are required. Fig. 5 shows 
an index thermometer with a bulb and screw socket especially 
adapted for recording the temperature of steam in a steam pipe. 
The recording or indicating mechanism may be placed at dis- 
tances up to 75ft. from the bulb of the thermometer; owing 
to the smallness of the effective diameter of the capillary tube, 
and therefore the small volume of mercury contained in it, as 
compared with the bulb, changes in its temperature have no 
appreciable effect on the readings obtained. The instruments 
may be relied upon up to temperatures of 540 deg. Cent. (1000 
deg. Fah.). 

Thermometers depending on the unequal expansion of two 
materials such as steel or carbon were employed for many years, 
but owing to their instability of zero and the dependence of their 
readings on the depth to which they were immersed, they have 





7 Particularly Messrs. Siebert and Kiihn, Cassel. 
8 See British patent specification No. 23,461, 1906. 





130 


THE ENGINEER 


Ava. 1, 1913 





—_— 





become so discredited that they can no longer be considered 
useful thermometers. 

Thermo-electric thermometers.—It is evident that, useful as they 
are, expansion thermometers have a limited range of temperature 
over which they may be employed, and some of the other physical 
properties of materials must be used, as a means for the deter- 
mination of high temperatures. In 1822 Seebeck made the 
discovery that when a junction of two dissimilar metals is heated, 
a thermo-electric force is set up at the junction which gives rise 
to a current of electricity when the heated junction forms part 
of a closed circuit, the magnitude of the current and its direction 
depending on the metals employed. Becquerel, who first pro- 
posed to use this method for determining temperatures, employed 
a platinum-palladium couple, and his son, Edm. Becquerel, 
who further developed the method, pointed out the importance 
of using a galvanometer of high resistance.? The platinum- 
palladium couple proved to be unreliable, and it was not until 
both Barus and Tait proposed the platinum, platinum-iridium 
(10 per cent. Ir.) couple, that a satisfactory couple was produced. 
Shortly afterwards Le Chatelier showed that platinum-rhodium 
(10 per cent. Rh.) was a more stable alloy at temperatures 
above 1000 deg. Cent., and adopted the platinum, platinum- 
rhodium (10 per cent. Rh.) as the standard thermo-couple 
material. His work has since been confirmed by a large number 
of workers, and more recently by Dr. Day and his colleagues of 
the Geophysical Laboratory at Washington.” 

Of recent years, owing to the very high price of platinum, 
many attempts have been made to find satisfactory thermo- 
couples made of comparatively inexpensive wires. The most 
satisfactory of these so-called “ base ’’ metal couples is silver- 
constantan—the latter being an alloy wire sold commercially 
as a resistance material, and consisting of copper 60 per cent., 
nickel 40 per cent.-which may be used up to a temperature of 
700 deg. Cent. (1300 deg. Fah.). Copper is frequently used 
instead of silver as one element of this couple, but in practice 
it will be found to be not nearly so trustworthy as the silver, at 
any rate for temperatures above 500 deg. Cent. For tempera- 
tures from 700 deg. to 1100 deg. Cent. (2000 deg. Fah.), the 
Hoskin’s couple, which consists of a nickel wire used in con- 
junction with a nickel-chromium (10 per cent. Cr.) one, may be 
employed. 

One of the great drawbacks in all thermo-couple work has been 
the difficulty of reproducing wires giving the same electro- 
motive force at the same temperature from different ingots of 
alloy. Messrs. Heraeus, of Hannau, and Messrs. Johnson, 
Matthey end Co., of London, have both succeeded in overcoming 
the very considerable difticulties in the manufacture of platinum- 
iridium and platinum-rhodium ingots; and thanks to their 
work, the pyrometer manufacturer can now supply thermo- 
couples giving the same electro-motive forces at the same tem- 
perature as those he may have supplied a few years previously. 
‘The same statement cannot be made about the base metal 
couples, but as in many cases the pyrometer maker holds a 











Fig. 5S-INDEX THERMOMETER 


arge stock of the wire, he can generally repeat a given E.M.F. 
at a given temperature to within 5 per cent. 

The electro-motive forces given by various thermo-couples 
differ very much, as the following table of the electro-motive 
forces given by some of those in very general use at a tempera- 
ture of 500 deg. Cent. willshow. In each case the cold junction 
temperature is 0 deg. Cent. 

Approximate electro- 
motive force in milli- 
volts at 500 deg. Cent. 
Platinum-platinum 10 per cent. rhodium... 4.4 
Platinum-platinum 10 per cent. iridium as 
Nickel-nickel 10 per cent. chromium (the 

Hoskin’s couple) ab ey Psi Se awe 
Iron-nickel cs ee 
Tron-constantan 
Silver-constantan 
Copper-constantan 


Name of thermo-couple. 


The relation between temperature and the E.M.F. produced 
by a thermo-couple when the cold junction is maintained at 
0 deg. Cent. is usually given in the form of an equation of the 


form 
log e A log t B, 
where e = E.M.F. of the thermo-couple in millivolts, 
t= the temperature of the thermo-couple in degrees 
Centigrade, 
and A and B are constants depending on the wire employed. 

For the chief thermo-couples in general use at the present time 
this equation is as follows: 
Platinum-platinum rhodium approximately log e — 1.19 log t + 0.52. 
Platinum-platinum iridium nS 1.10 logt + 0.89. 
Silver-constantan = 1.14 logt + 1.34, 

The constants of the wires of which the majority of thermo- 
couples are now constructed are determined by the various 
National Physical Laboratories, and the pyrometer manufacturer 
is always prepared to supply a table giving the constants of the 
wire of the thermo-couple he is supplying. 

It will have been observed that, in the statement made above 
as to the electro-motive force given by a thermo-couple at a 
given temperature, the reservation was made that the cold 
junction is at 0 deg. Cent. A very little reflection will show 
the importance of this stipulation, because, as the electro- 
motive force depends on the difference in temperature between 
the hot and cold ends of the electric circuit, it is obvious that 
the temperature at one end must be known before the other can 
be determined. The control of the temperature of the cold 
junction, as it is generally called, has been the bugbear of all 
thermo-electric pyrometry. In accurate thermo-electric work, 
the universal practice is to immerse the cold junction in melting 
ice and to adopt the potentiometric method of measuring the 
electro-motive force given. In industrial practice this cannot 
be done, as it is almost impossible to maintain a vessel full of 
ice close to afurnace. For the moment it may be assumed that 
the galvanometer, generally referred to as the recorder or indi- 





_* See “The Measurement of High Temperatures,” page 101, by 
e _* Burgess and H. Le Chatelier. Chapman and Hall, Limited, 
szondon, 

10“ The Constancy of Thermo-elements,” W. P. White. 
Review, Vol. XXIIT., Dec., 1906. 


Physical 





eator, to which the thermo-couple is connected, is placed in a 
spot which is not abnormally heated, nor subject to great varia- 
tion in temperature. It is only necessary therefore to run the 
wires from the hot end of the thermo-couple straight to the 
galvanometer, and this is the course generally adopted in the 
ease of the base metal couples. Owing to the costliness of the 
material, it is impossible to adopt this course with the platinum 
couples, and several proposals have been made to overcome the 
difficulty. Messrs. Hartmann and Braun water-cool the head 
of the pyrometer, and Mr. Paul provides a supplementary couple 
with one end water-cooled, by means of which the temperature 
difference between the hot and cold ends can be determined. 
The most satisfactory method is one originally due to Bristol," 
but suggested independently by Peake,!? in which an inexpensive 
alloy is substituted for the costly platinum wires, the alloy 
being so chosen as to give the same E.M.F. against copper as 
that given by the platinum, platinum-alloy couple. The 
resultant E.M.F. generated by this compound couple is the same 
as if the entire couple were of platinum, platinum-alloy. Experi- 
ments show that the compensation given by these alloy wires 














Fig. 6—-THERMOS FLASK COLD-JUNCTION CONTROL 


is correct to within 10 per cent. up to temperatures of 300 deg. 
Cent. (570 deg. Fah.). 

‘or accurate work it cannot be assumed that variations in 
the temperature of the vicinity of the galvanometer are of no 
importance. Corrections must be applied to reduce the readings 
to the correct values at 0 deg. Cent. In many instruments 
the scale over the range 0 to 100 deg. Cent. is closely divided, 
and a large zero adjustment is provided to enable the zero 
reading to be set (on open circuit) at the temperature of the 
instrument itself. In this manner the cold junction tempera- 
ture is corrected for and the instrument gives a true reading. 
In use, however, with the temperature continually changing, 
the setting of the zero is tedious and is apt to be neglected, and 
some method must be adopted in which the cold junction 
temperature is controlled independently. The simplest way 
of doing this is to use a Thermos flask filled with oil, into which 
the cold junction of the thermo-couple, or of the compensating 
leads, is placed, the point at which the coppér leads join the 
couple being placed near the bottom of the flask. If the flask 
is surrounded with lagging, as shown in Fig. 6, it will be found 

















Fig. 7—STEAM HYPSOMETER COLD-JUNCTION CONTROL 


that the temperature inside will not vary by more than two or 
three degrees, although the temperature of the surrounding air 
may range through 20 deg. or 30 deg. Cent. A simple and 
effective control is shown in Fig. 7, in which the cold junction 
is placed in a tube from which steam is allowed to escape to the 
atmosphere. The quantity of steam required is very small, 
and even allowing for extreme barometer ranges the temperature 
of the junction cannot vary more than 1.5 deg. Cent. With an 
instrument having a high resistance (100 ohms), and a low 
temperature coefficient (0.05 per 1 deg. Cent.), the effect of a 
variation in temperature of 20 deg. Cent. (a large change in 
atmospheric temperature) is only 1 deg. Cent. on the reading, and 
is practically negligible. The galvanometer itself is affected 
by the changing temperature, and it may be necessary some- 
times to correct its readings. Some galvanometers, however, 
have a much higher temperature coefficient, and various ingeni- 
ous devices have been made to correct automatically the readings 
of the galvanometer for variations in its temperature ; amongst 


Fig. 8-PORTABLE TEMPERATURE INDICATOR 


them may be mentioned those due to Darling, Siemens and 
Halske, and Thwing. 

Two methods of measuring the thermo-electric force generated 
by a couple are employed. The first, already referred to above, 
is that usually adopted industrially, namely, the direct measure- 
ment of the millivolts generated on a direct deflection galvano- 
meter or milli-voltmeter. This instrument is generally of the 
moving coil type, in order that it may be unaffected by moving 
masses of iron or stray magnetic fields. As explained pre- 
viously, it is advisable that it should have a high resistance. 
The moving coil galvanometers supplied by all the pyrometer 
manufacturers are the same except for modifications in details. 
The instrument shown in Fig. 8 may be taken as a typical one. 
The range of temperature over which it can be made to operate 
depends on the thermo-couple employed, the resistance of the 
galvanometer coil and the resistance placed in series with the 





11 British patent specification No. 14,544, a.D. 1904. 
12 British patent specification No, 370, A.D. 1909. 





coil. The ranges almost universally adopted for such instry 
ments when used with the following couples are approximately . 


Deg. Cent 
0-1400! 
0-1000 
0-L000 
0-800 
0-500 


Platinum, platinum-rhodium 
Platinum, platinum-iridium 
Nickel, nickel-chromium 
Silver-constantan .. 
Copper-constantan 


For use in situations when it is advisable to have the instrn 











Fig. 9-WALL TYPE TEMPERATURE INDICATOR 


ment permanently installed, the model shgwn in Fig. 9 \ ill be 
found most generally useful. 
(To be continued.) 





EDUCATIONAL INTELLIGENCE. 


THE Royal Commissioners for the Exhibition of 1851 have 
awarded an Industrial Bursary in the Faculty of Engineering of 
the University of Bristol to Mr. John Yeo Rudd. The similar 
bursary awarded to Mr. Sydney Llewellyn Hall, B.Se., in 1912, 
has been renewed for a further year, and the bursary awarded 
to Mr. Alfred John Sutton Pippard, B.Sc., in 1911, and held by 
him during the last two years, has been continued for a further 
period of three months. 


Mr. Freperic Bacon, M.A., A.M.I.E.E., is leaving the Royal 
Naval College, Greenwich, to fill the post of Drapers’ Professor 
of Engineering at University College, Cardiff, rendered vacant 
by the death of Dr. A. C. Elliott, M. Inst. C.E. Mr. Bacon 
obtained first-class honours in the Mechanical Sciences Tripos 
at Cambridge in 1902, and has had practical experience with 
Messrs. Yarrow, the British Westinghouse Electric and Manu- 
facturing Company, and elsewhere. 


Tue Dean of the Faculty of Engineering of the University of 
Liverpool informs us that for the first time the syllabus of the 
Faculty contains details of a full four years’ course in marine 
engineering. The first year is required only from those students 
who come direct from school without any technical knowl: dge 
whatever. The main points to which he draws attention are : 
(1) The establishment of the School of Naval Architecture has 
made it possible to give the marine engineer a sound knowledge 
of the ship in which his machinery is placed, in addition, of 
course, to the usual engineering training ; and (2) the Marine 
Department of the Board of Trade recognises the Faculty’s course 
in marine engineering, and those who have gone through the 
training have important concessions in the way of training and 
sea time allowed them. 


On the report of the Delegacy of the City and Guilds (Engi- 
neering) College the Council of the City and Guilds of London 
Institute has awarded the diploma of Associate of the Institute 
to the following matriculated third-year students who have 
completed a full course of instruction as prescribed by the 
Council :—Civil and Mechanical Engineering (57 out of 90): 
0. B. Binns* (Bramwell Medal), W. H. Thomas (Henrici Medal), 
A. Singh Sarkaria, W. Collins, G. L. Groves, A. E. Walker, 
F. G. D. Stoney, E. Robinson*, F. J. G. Foot, C. W. J. Tafts*, 
F. White*, F. Buckingham*, Q. Z. Huzain, E. 8. May, Anokh 
Singh*, W. R. Sheffield, J. W. Bansall*, J. T. Down, J. M. Boyd, 
I. Edeleanu, R. H. Paddison, K. L. Nanda, A. M. R. Montagu’, 
J. N. Nanda, H. W. L. Poole, 8. E. M. Firth, L. A. Ritchie, 
J. A. Mercer*, E. L. Wildy, W. M. Carmichael, F. H. Hutchinson, 
C. T. W. Sauerbeck, P. V. Hoare*, J. H. Fletcher, E. F. Elderton, 
M. D. Willeock*, K. Singh, M. Fatehullah, 8S. P. Hannam, 
D. Milner*, E. Ragnirez, G. E. Gill, J. 8. Roberts, F. R. Roberts, 
J. H. Saint, P. R. Purves, L. L. Vigers, E. G. Timbrell*, R. G. 
Cleveland, J. D. Davies, H. D. D. Smith, F. L. Richards, C. G. 
Whitmore*, E. A. P. Wood, O. Hodgson*, F. D. Napier-Claver- 
ing, G. C. Totton. Electrical Engineering (21 out of 27); E. A. 
Richards (Siemens Memorial Medal), R. 8. H. Boulding* (Siemens 
Memorial Medal), D. Dunham, G. J. Websdale, D. H. Linsley, 
N. H. Barker*, U. Singh, L. B. Hobgen, L. G. Floyd, H. B. Lee, 
A. G. C. Holroyde, V. H. G. Parker, J. C. Elmer*, R. C. Wrinch, 
J. P. Clifton, H. A. Denison, W. Ryley, N. D. Edingborough, 
A. H. Hall, P. Jackson*, H. Singh Siddhti. Chemistry (6 out 
of 8): A. W. Long, E. Watson, C. E. M. Richards, D. W. ©. 
West*, N. J. Read, K. Hooper. Those names marked with an 
asterisk entered second year. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


INSTITUTION OF MECHANICAL ENGINEERS.—Conclusion of 
Summer meeting at Cambridge. 


SATURDAY, AUGUST 2np. 


THE NORTH OF ENGLAND INSTITUTE OF MINING AND MECHANI- 
cAL ENGINEERS.—In the Wood Memorial Hall, Newcastle-upon- 
Tyne. Annual general meeting. The following paper will be 
open for discussion :—‘‘ The Lighting Efficiency of Safety 
Lamps,” by Mr. T. A. Saint. The following papers will be read 
or taken as read :—‘‘ Notes on Coal Mining in the United States 
of America, with Special Reference to the Treatment of Coal 
Dust and Haulage by Electric Locomotives,” by Mr. Samuel 
Dean. ‘‘The Comparative Inflammability of Mixtures of Pit 


13 Some German manufacturers divide their galvanometer scales 
to 0.1600 deg. Cent. As it is impossible to find a protecting tule 
that will live above 1400 deg. Cent. the ——. part of the galvanomet«r 
scale is wasted, and might be better employed by allowing the whole 
temperature scale to be opened out. 
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sas and Air by Momentary Electric Ares,’ by Professor W. M. 


ae. FRIDAY, AUGUST 8rn. 


Tue NORTH OF ENGLAND INstTITUTE OF MINING AND MECHANI- 
sat, ENGINEERS. An excursion meeting will be held at Nent- 
a for the purpose of inspecting the lead mines and works of 
oe Vieille Montagne Zinc Company. An inspection of the 
~ ‘e works will occupy about an hour, and an underground 
Se about two hours. Members will travel to Alston by train, 
neeieg Neweastle-upon-Tyne Central Railway Station at 


10.20 a.m. 
THURSDAY AND FRIDAY, AUGUST 28TH AND 29ru. 
[NsTITUTE OF MeETALS.._Sumimer meeting at Ghent. 


MONDAY, SEPTEMBER Ist, AND FOLLOWING DAYS, 


[RON AND STEEL InstTITUTE..—_Summer meeting at Brussels. 
MONDAY. SEPTEMBER Ist, TO SATURDAY, SEPTEMBER 
zoe OTH, 

ELECTROTECHNICAL COMMISSION, 


INTERN \PIONAL Meeting 


in Berlin. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


The Marked Bar Reduction. 

\ LITTLE more new business has been brought out 
by the reduction made a few days ago in marked bars. The 
demand on home account to-day——-Thursday—on ’Change in 
Birmingham was better than recently, engineering firms 
and companies being among the marked bar houses’ chief 
clients. Engineers appreciate the chance of obtaining material 
upon more easy terms, particularly the railway carriage and 
wagon builders for under-frame construction, makers of railway 
couplings. colliery chains and fastenings, boilermakers, and 
marine engineers. All these have been using increasing quanti- 
ties during the past few years of Staffordshire marked bars 
and plates, and of other descriptions of best iron made by the 
“list” houses. ‘The renewed coming into favour of high quality 
wrought iron of late among engineers for purposes where extra 
safety to life and limb, and lessened liability to corrosion, are 
vital points, renders the course of wrought iron prices a matter 
of more interest than formerly to many branches of the engineer- 
ing trades. Cireulars were issued on July 25th announcing a 
reduction of 10s. per ton, making the basis price £9 10s. with 
12s. 6d. extra, as usual, for Lord Dudley’s ** L.W.R.O.” brand. 
The previous movement in marked bars was a rise of 10s. in 
December last. ‘The new reduction had been expected for 
come weeks in consequence of the quieter state of trade, and 
the lower values of pig iron. The circulars issued——-giving names 
and makers and brands—-were as follows :—Round Oak Iron 
and Steel Works, Brierley Hill, July 25th, 1913. Dear Sir, 
We beg to inform you that our prices for both L. Crown W.R.O. 
bars and Crown H.B. bars have this day been reduced 10s. 
For the Earl of Dudley’s Round Oak Works (Limited), 
George Hatton, Managing Director.—-Netherton Ironworks, 
Dudley, July 25th, 1913. Dear Sirs,—South Staffordshire 
marked bars : We beg to inform you that we have reduced the 
price of this class of iron ten shillings (10s.) per ton. This 
reduction applies to all the qualities of ‘‘ N.B. Lion I.C.”’ brand. 
N. Hingley and Sons (Limited).—Lea Brook Ironworks, 
Wednesbury, July 25th, 1913. Dear Sir,_-We beg to inform 
you that we have this day reduced our price of Crown I.B. 
Bagnall iron 10s. per ton. John Bagnall and Sons (Limited ).— 
Biddulph Valley Coal and Ironworks, Stoke-on-Trent, Staffs., 
July 25th, 1913. Dear Sirs,We beg to inform you that we 
have this day reduced our price for B.B.H. Crown iron 10s. 
per ton. Robert Heath and Sons (Limited ).—-Stourbridge Iron- 
works, July 25th, 1913. Dear Sirs,-We beg to inform you that 
our prices of iron are this day reduced 10s. per ton, subject to 
our approval of specifications. John Bradley and Co.—It is 
noteworthy that other descriptions of iron rolled by the list iron 
firms are reduced along with bars. ‘ B.B.H.”’ boiler plates 
become £10 10s. for ordinary qualities, best £11 10s., and double 
best £12 10s. per ton. Noah Hingley and Sons’ ** Netherton ” 
quality bars become £8 10s.; best, £9 10s.; double best, £10 10s.; 
and treble best, £12. ‘‘ Lion ”’ bars of the same firm become 
£9 10s. for ordinary sorts ; £11, best ; £12 12s., best best ; and 
£13 superior make. The Earl of Dudley quotes “ L.W.R.O.” 
bars, £10 2s. 6d. per ton basis; and “ L.W.R.O.” best bars, 
£11 10s. per ton. Jno. Bradley and Co.’s brand is £1 or £1 10s. 
higher than the other firms, which places the price of this house 
at, for bars, £10 10s., or £11 per ton. It may be recalled that 
last year marked bars advanced from £8 to £10 by four advances 
of 10s. each, as follows :—January Ist, April 18th, August 5th, 
and December 13th. The present reduction is the first altera- 
tion this year. i 


per ton. 


Reduction in Gas Strip. 

The Gas Strip Association has lowered its quotations 
to £7 10s. per ton for lots of 25 tons and upwards, and £7 12s. 6d. 
for smaller lots, which is a reduction of 10s. per ton. This has 
brought out a few more orders, but business is still far from 
satisfactory, having been disorganised by the recent strike in the 
tube trade. 


Other Descriptions. 
Most other descriptions of iron, both manufactured 
and raw, are somewhat easier this week. Steel continues in 
fairly good request. 


Ironworkers’ Wages: The New Return. 

The Midland Iron and Steel Wages Board has this 
week issued the report of the accountants for the two months 
May and June. In accordance with the sliding scale arrange- 
ments, the wages for puddling during August and September 
will be 10s. 9d. per ton, and all other mill and forge wages will 
remain unaltered from Monday, August 4th, until Saturday, 
October 4th. In addition to the puddling rate of 10s. 9d. 
per ton under the sliding scale, there will be the usual increase 
of 6d. given to the puddlers by resolution of the Wages Board, 
which met on July 15th last. This increase applies to puddlers 
only, and will make the total puddling rate Ils. 3d. per ten. 
lhe new return shows the average net selling price of the seventeen 
selected firms to have been £8 7s. 11.78d. per ton, a reduction of 
10d. per ton upon March and April, or not enough to influence 
wages. The total of iron sold was 29,917 tons, or less than on 
the previous two months by 2547 tons. The amounts of the 
various classes were: Bars, 23,264 tons; angles and _ tees, 
1644 tons ; plates and sheets, 1099 tons ; and hoops, strip, and 
miscellaneous, 3908 tons. 


Water Supply Development : £700,000. ‘ 

The Birmingham City Council on Wednesday adopted a 
report from its Water Committee stating that a third pipe line 
from Wales to Birmingham would soon be required. The 
estimated cost is £700,000. The work will take about three 
years to complete. It was decided to ask for an alteration of the 
Council's Water Act, so that loans may be obtained to carry out 
necessary works in connection with this scheme from time to 
time as may be required. The Council has Parliamentary 
igi to lay_six pipe lines, of which only two have so far been 
id, 





NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
MANCHESTER, Thursday. 
No Change in Pig Iron. 

THE attendance on the Iron Exchange was again below 
the average. There was a rather steadier feeling in pig iron, 
although quotations showed little change. Finished iron bars 
were 15s. and hoops 10s. per ton lower, but steel showed no 
quotable change. All classes of copper were dearer, as also 
sheet lead. English tin ingots maintained late rates. 


Quotations. 

° Pig iron: Lincolnshire, No. 3 foundry, 62s. 9d. to 63s.; 
Staffordshire, 64s. 6d. to 65s.; Derbyshire, 63s. to 64s.; North- 
amptonshire, 63s. 6d. to 64s.; Middlesbrough, open brands, 
66s. to 66s. 6d. Scotch (nominal): Gartsherrie, 76s.; Glen- 
garnock, 74s.; Eglinton, 73s. 6d.; Summerlee, 76s., delivered 


Manchester. West Coast hematite, 76s. to 77s. f.o.t. De- 
livered Heysham: Gartsherrie, 74s.; Glengarnock, 72s.; 
Eglinton, 71s. 6d.; Summerlee, 74s. Delivered Preston : 
Gartsherrie, 75s.; Glengarnock, 73s.; Eglinton, 72s. 6d.; 


Finished iron: Bars, £8; hoops, £8 7s. 6d.; 
sheets, £9 7s. 6d. Steel: Bars, £8; Lancashire hoops, £8 15s.; 
Staffordshire ditto, £8 10s. to £8 15s.; sheets, £9 to £9 5s.; 
boiler plates, £9 7s. 6d. to £9 12s. 6d.; plates for tank, girder and 
bridge work, £8 5s.; English billets, £6 12s. 6d. to £6 17s. 6d.; 
foreign ditto, £5 12s. 6d. to £5 15s.; cold drawn steel, £10. 
Copper: Sheets, strips, &c., £84 per ton; small lots, 104d. 
per lb.; rods, £82; tough ingot, £74 10s. to £75; best selected, 
£75 5s. to £75 10s. per ton. Copper tubes, 103d.; solid drawn 
brass tubes, 88d.; brazed brass tubes, 9$d.; condenser tubes, 
98d.; rolled brass, 73d.; brass turning rods, 7}d.; brass wire, 
73d.; yellow metal, 7jd. per Ib. Sheet lead, £25 per ton, English 
tin ingots, £193 10s. per ton. 


Summerlee, 75s. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was also rather 
limited, and actual business put through was of comparatively 
small dimensions. House coal, except for best qualities, was 
easier, as also slack and engine fuel, which was in better supply. 
There was little or nothing new to report in shipping and bunker- 
ing coal. Quotations :— Best Lancashire house coal, 16s. 10d. 
to 18s.; good medium, 15s. 4d. to 16s. 4d.; domestic fuel, 12s. 7d. 
to 14s. 7d.; sereened steam coal, IIs. td. to 13s.; slacks, 9s. 
to 10s, 9d. per ton at the pit. 


The Engineering Trades. 

The managing director of one of the largest boiler- 
making firms in the district informs me that the Lancashire 
steam boiler trade has undergone a material improvement 
recently. The number of orders has shown a decided increase, 
and prices are much better. In other branches of engineering, 
with the exception of the makers of cotton-spinning machinery, 
there is plenty of work on hand to last for several months, 
but some firms find that there has recently been a decided falling 
off in the amount of new orders. This may, however, be due 
in a large measure to the Iécal holiday season, which extends 
from the commencement of July until well on into September. 


Manchester Corporation Electricity Works. 

The foundations for the new 15,000-kilowatt turbo- 
generating set at Stuart-street Power Station are now well in 
hand, and it is hoped to have delivery of the machinery by the 
middle of September. The alternator is being built by Siemens 
Brothers, the turbines by Howden’s, and the condensing plant 
by Richardsons, Westgarth and Co. The wet air filter for the 
alternator is being built by the Sturtevant Engineering Com- 
pany, and will be the largest in the kingdom. Its capacity 
is 53,000 cubic feet of air per minute. This will be the first wet 
filter to be used at these works, all the others being of the cloth 
type. 


Manchester Water Supply. 

The third pipe line from Lake Thirlmere is now practic- 
ally complete, and the testing of the northern and middle 
sections of the aqueduct under pressure has been carried out, 
while the testing of the southern section is now proceeding. 
The latter portion of the work includes the large subway under 
the Manchester Ship Canal at Barton, and numerous special 
works under railways and canals crossed by the line of pipes. 


BaRROwW-IN-FURNEsS, Thursday. 


Hematites. 

There is no improvement to report in the condition of 
the hematite iron trade, and only a small amount of business is 
being done. Makers, however, are still fairly well off for orders, 
and are keeping up their output, as the rate of consumption is 
very well maintained. There are indeed no indications of any 
shrinkage in the consumption of iron, and the outlook of the 
market is distinctly encouraging. ‘The report from all sources 
seems to give hope that trade will continue busy for a long and 
indefinite time to come, but buyers are trying all they can to get 
prices down as much as possible. They have already succeeded 
in doing this to the extent of about 10s. per ton, but makers are 
not disposed to accept much new business at present prices, 
as the cost of raw material is still very high. The quotations 
to-day are for mixed Bessemer numbers 75s. 6d. net f.o.b., 
and warrant sellers quote 72s. 6d. cash. Stocks remain very 
low, and are firmly held. Makers have no stocks, and they are 
sending out all the iron they make for immediate consumption. 
A steady trade is being done in special classes of hematite, and 
there is a good business in spiegeleisen and ferro-manganese, 
on which several furnaces are employed. 


Iron Ore. 

The demand for all classes of iron ore is well main- 
tained, but most of the orders coming to hand are for the better 
sorts of metal, which are quoted at 23s. 6d. net at mines, good 
average classes being at 17s. Some large importations of 
foreign ore are being received at local ports. 


Steel. 

The steel trade is busy in nearly every department, 
but a stoppage at the Barrow Works has been brought about 
by the bursting of a fly-wheel at the No. 2 mill, and this has 
brought down the output. The demand for steel of all sorts 
is fairly well maintained, but buyers are asking for a lower range 
of prices, and makers in all cases are not disposed to accept 
business on these terms. Makers are well placed with orders, 
and are looking forward to a long continuance of brisk trade. 
Prices are steady, especially in the case of rails and all classes 
of shipbuilding material, the demand for which remains very 
brisk. 


Shipbuilding. 

Very great activity is maintained in the shipbuilding 
trade of this district, and considerable attention is being devoted 
to pushing forward the work in hand. The Japanese battle- 
cruiser leaves Barrow this week for her final trials, and she will 
then proceed to sea for Japan. She is a remarkably fine vessel, 
and has already shown herself to be fast and an exceedingly good 
sea-boat. Vickers Limited have tendered for one of the new 


super-Dreadnoughts required from private builders by the 
Admiralty, and hopes are entertained they will be successful in 
getting this order, 





Shipping and Coal. 

The shipping trade is fairly brisk, both as regards 
inward and outward cargoes. The demand for coal is well 
maintained, and the consumption of coke is quite up to recent 
averages, prices being very steady. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Labour Difficulties. 

A FresH cloud is gathering over the iron and steel 
industry of this district. For a long time it has been fully 
recognised that one of the chief perils to trade was to be looked 
for in the Jabour question, and I have had occasion more than 
once in these letters to raise a warning that all was not nearly so 
well as appeared upon the surface. Employers and manage- 
ments generally are being harassed almost beyond enduracen 
by the high-handed conduct of some of the workmen and their 
trade union officials, and unless the latter are led to take a 
broader and far-reaching view of the actual situation, with a 
recognition of the fact that the interest of labour is inevitably 
bound up with that of capital—that they must prosper together 
and suffer together—there is a very grave prospect for both. 
In the name of trade unionism things are being done in some of 
the big works here which are almost incredible. Loyalty to 
employers is dying out everywhere ; union officials appear to be 
dictators, and men and managements are forming themselves 
into two armed camps. Discussing the situation a day or so 
ago, the manager of a large works told me he was literally unable 
to discharge a man, whatever his offence might be, without 
giving a formal explanation to the local union secretary. New 
demands were being constantly formulated, he said, and only 
that day he had to listen t> no fewer than three labour deputations 
alleging one grievance or another, but no sooner would these be 
cleared away than others would be discovered. 


Moulders on Strike. 

The latest trouble is a strike of moulders, which origi- 
nated at Edgar Allen and Co.’s works, and has rapidly extended 
throughout the district until about 1200 moulders, 200 lads, and 
180 core makers are affected. This means, of course, that very 
many labourers are also idle, and unless a settlement is speedily 
arrived at—which at the moment seems unlikely—pattern- 
makers and the men in the casting departments will have 
nothing to do. These moulders are under an agreement to 
give or take a week’s notice, and they invariably see that this 
agreement is strictly carried out so far as their side of the 
bargain is concerned ; but on Monday, without any notice to 
their employers, the men “ downed tools,” and are now idle. 
It has meant that very many pounds sterling have been lost 
through work being left and spoilt. The dispute began, as 
stated, at Edgar Allen’s, where for years past a certain number 
of moulders have been employed on piece work. Some time ago 
the other moulders decided against piece work, but the old 
piece-work moulders preferred to make no change, with the 
result that they were cut off from the union. The policy of 
Messrs. Edgar Allen had not been changed, and no new system 
had been introduced. The piece workers had been made non- 
union men by the union, the officials of which on Monday called 
upon the firm to discharge the piece hands forthwith. Whilst 
the directors were quite prepared to discuss the difficulty, 
they were not ready immediately to respond to the peremptory 
demand of the union, contending that they had had no part 
whatever in the creation of the circumstances and could not be 
held responsible for them. Then, as the unionists were leaving 
work, it is alleged that some of the non-unionists ‘* booed ” 
them, and that trivial act of annoyance appears to have decided 
the moulders to “‘ go the whole hog,” with the result shown. 
All the big works are more or less affected, most of them seriousiy, 
and, whilst many have no need to think of a general stoppage 
for some weeks, other works will be compelled to shut down 
entirely before very long. At Messrs. Hadfield’s about 1000 
men and lads have been rendered idle, and several hundreds at 
Cammell, Laird and Co.’s works. In addition to the piece-work 
dispute, the moulders are claiming an advance in wages from 
£2 2s. to £2 4s. per week. 


The Trade Outlook. 

The strike has come at a not inopportune moment, 
in view of Bank Holiday week, when work under normal cir- 
cumstances would have been very much interfered with. Nomin- 
ally most works are closing only for the Monday, but in actual 
practice very little will be done that week, and, as to the strikers, 
it is quite probable they will not enter upon negotiations until 
another week has passed. This will cause some little con- 
gestion in the “ shops,” but with the exception of firms engaged 
upon Government work there is a very distinct falling away in 
new business. Wherever one goes it is to receive the same 
statement, and this has been the case now for so long that the 
effect must very shortly begin to make itself felt. Just at 
present, however, most manufacturers are busy upon old con- 
tracts, and in one or two directions engineers are so brisk that 
anything like prompt deliveries are not entertained. Occa- 
sionally one finds an exception to the general rule. For instance, 
one large works in the Sheffield district reports that, whilst the 
recent “boom” prevailed it was having to pay the high 
raw material rates in connection with work contracted for long 
ago under low rates, so that only just now, on new contracts, 
was it beginning to reap any great advantage ; and whereas 
for some time it had not been able to keep up with the 
demands made upon it, it was now fully employed under 
normal conditions, and able to keep nicely up with requirements. 
The plain fact is that the ‘‘boom’”’ has entirely passed away ; 
that new business is backward, but that the under-tone is quite 
sound, with the prospect of a revival after the holidays. One 
or two cutlery firms are well employed, but generally there is 
still a gloom over that branch of the steel trade, and things are 
likely to remain in that condition until the Christmas trade 
demand wakes business up. 


Pig and Bar Iron. 

The big drop in Lincolnshire pig iron has not yet had 
the effect here of quickening business for the makers, and things 
remain in the same idle condition. The position of consumers, 
however, is very contradictory. Whilst one big firm this week 
has urged the makers to “ speed-up *’ their deliveries, another 
instructed them to hold back, as deliveries were not urgently 
needed just now. It is this which makes it difficult to gauge 
the situation. The Derbyshire pig iron and the West and East 
Coast hematite iron markets keep about at the same level as 
previously reported. ‘The weakness referred to in the last-named 
is not to be interpreted, as anything like a collapse, as has been 
suggested in one or two quarters. The market seems steady, 
but for the sake of renewing old contracts makers are taking 
advantage of cheaper fuel by offering special bargains. In 
fact, instead of a further downward movement, it is quite 
believed that bottom prices have been reached and that the 
immediate future will see a strengthening of the market. Many 
makers who are able to keep stocks are doing so in preference 
to selling at present prices, though on the whole stocks are 
actually getting lower week by week, and there is less now than 
for the past six months. The Staffordshire bar ironmasters 
have dropped their quotations by 10s. a ton, the reason given 
being the lower prices of fuel, though the real reason is probably 
the lower quotations of pig iron and fuel. Lancashire crown 
bars have also been reduced by 15s. a ton, making the price here 
£7 15s. to £8, and the South Yorkshire Bar Iron Association 





132 


THE ENGINEER 





Ava. 1, 1913 





ae, 





is to meet this afternoon at Leeds, it being previously 
understood that the basis price would be reduced, the drop 
being probably one of 10s., making the new quotation £8 10s. 
per ton. There is a pronounced lack of specifications, which, 
however, it is expected will be coming forward at the reduced 
rates. 


Fuel. 


The steam coal merket is on the whole hardly so firm, 
perhaps, as a week ago. A fair tonnage is going for shipment, 
but there is a decided falling off in the demand for industrial 
consumption. At many works, as already mentioned, next 
week will have to be practically written off as a holiday, when 
necessary repairs to machinery, &c., will be carried out, and at 
some places stock-taking is yet to be completed. The moulders’ 
strike is having some effect upon the position, thongh, generally 
speaking, works have large supplies on hand, and, with a view 
to reducing their floating stocks, current deliveries have been 
suspended for a short period. This is naturally helping further 
to increase stocks at collieries, and whilst the purely local 
pits are well situated in this respect there is a quantity of “ spot 
lots” of outside coals on offer at specially low rates. It is 
expected that after the holidays there will be a marked revival 
in the demand for industrial consumption, but whether it will 
be sufficient to steady the market remains to be seen. There is 
no improvement in the smaller classes of steam fuel, special 
sales being effected at lower rates. Current quotations are, 
per ton at pits, as follows :—Best South Yorkshire hards, 12s. 3d. 
to 12s. 9d.; best Derbyshire, 11s. 9d. to 12s. 3d.;_ second qualities, 
10s. 6d. to lls, 3d.; steam cobbles, 10s. to 10s. 9d.; washed 
double nuts, 10s. 6d. to Lls.; seconds, 9s. 6d. to 10s. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Iron Trade. 
THE proposal before the Cleveland ironmasters to 
establish a distributing company for the sale of the output of 
pig iron in the Cleveland district still forms the chief topic of 
conversation. A further meeting of Cleveland pig iron makers 
was held at Middlesbrough on Monday in connection with the 
scheme. It is understood that the meeting held a fortnight ago 
was adjourned for the purpose of drawing up a draft agreement. 
At the meeting on Monday the proposals were discussed at 
considerable length, but the meeting again adjourned without 
arriving at any definite decision. The date of the next meeting 
has not yet been fixed. The final decision of the Committee 
is being anxiously awaited. Judging by the remarks one hears 
on Change, there seems every reason to believe that the scheme 
will be carried through, and if this proves to be the case, mer- 
chants will, in all probability, be directing their attention largely 
to pushing the sale of pig iron made in other districts. On the 
other hand, some traders declare that the scheme will fall 
through altogether. The situation just now is certainly very 
embarrassing. Since the proposals were made tc: take steps 
which will make the stores superfluous, the history of the warrant 
stores has been a good deal discussed. The exact date of the 
first warrant issued is not known. It was for Scotch iron, and 
is said to have been somewhere about the year 1848. The 
creation of Connal’s stores at Middlesbrough dates back only to 
about 1876, when, during a period of depression, the Cleveland 
ironmasters endeavoured to establish a store for themselves 
by the issue of makers’ scrip. The step, however, was not 
successful, bankers, it is stated, showing little favour of the 
movement, and the result was that Connal and Co. took over 
the stores. It is understood that the next meeting of the 
ironmasters to consider the new scheme will be held in the first 
week in September. 


Pig Iron Market. 


The outlook in the Cleveland iron market is rather 
better than it has been for some weeks, the prospects of the 
Baikan trouble coming to an end in the near future having had 
a favourable influence on the situation. Still there is no great 
animation just now, and activity on any considerable scale is 
hardly to be expected till towards the end of August, when 
traders move to meet autumn requirements. In the meantime, 
however, the market continues to be steady, and indications 
point to a hardening tendency and a little improvement in 
prices. The half-yearly returns concerning the Cleveland iron 
and steel trades were issued this week, and reveal the fact that 
unbounded prosperity was experienced, notwithstanding the 
all but unprecedented obstacles of the last few months. The 
output for the half-year is estimated at 1,424,000 tons, com- 
posed of 809,000 tons of Cleveland, and 615,000 tons of other 
brands of iron. The shipments totalled 527,826 tons. In the 
early part of the week a fair amount of business was done in 
No. 3 G.M.B. Cleveland pig iron at 56s. f.o.b., but on Wed- 
nesday the market eased a little, and 55s. 9d. was given as the 
general quotation, though makers as a rule named a higher 
price. No. 1 was 58s. 3d.; No. 4 foundry, 55s. 6d.; No. 4 
forge, 55s.; and mottled and white iron, each 54s. 9d., all for 
early delivery. 


Hematite Pig Iron. 

There is not much business being transacted in East 
Coast hematite pig iron, and consumers are not inclined to place 
large orders for the moment. Makers, however, are still in a 
good position as regards work, and hold contracts that will 
keep them busy at the present rate of output for some time. 
The whole of the iron produced is going into prompt use, the 
Teesside district accounting for a huge tonnage weekly. Second 
hands offer mixed numbers freely at 71s. 6d. for either early or 
forward delivery, and possibly large contracts might be made 
at as low as 71s. 


Iron-making Materials. 

There is very little new to report in connection with the 
foreign ore trade. The market is still on the quiet side, very 
little business being transacted. Merchants still adhere to 
20s. for best Bilbao Rubio of 50 per cent. quality,ex ship Tees. 
The imports <f iron ore into the Cleveland district during the 
past quarter reached 608,749 tons, the total for the half-year 
being 1,195,983 tons, as compared with a total of 833,596 tons 
for the first half of 1912. Coke is slightly firmer at 19s. for 
medium furnace qualities, delivered at the works. 


Manufactured Iron and Steel. 

There is briskness to report all round in connection 
with the manufactured iron and steel trades. Producers are 
actively employed on contracts arranged some time ago. Speci- 
fications are reported to be coming in very well, and the outlook 
is by no means unsatisfactory, especially as regards rails. Follow- 
ing on the fall of 10s. per ton in ship rivets, a similar reduction 
has been made in steel joists, bringing the price down to 
£6 17s. 6d. There is a great deal of work to open out, and with 
reductions in other descriptions business is expected to show 
some animation, though not upon the scale of the recent boom. 
The Cargo Fleet Iron and Stee! Company has received an order 
for 10,000 tons of conductor rails from the London and North- 
Western Railway, needed in connection with its electrification 
developments. The principal market quotations are :—Common 
iron bars, £8 15s.; best bars, £9 2s. 6d.; best best bars, £9 10s.; 
packing iron, £6 15s.; iron ship angles, £8 15s.; engineering 


angles, £8 15s.; iron ship plates, £7 15s. to £7 17s. 6d.; iron 


steel bars, basic, £8 to £8 2s. 6d.; steel bars, Siemens, £8 10s. 
to £8 12s. 6d.; steel ship plates, £8 5s.; steel boiler plates, 
£9 5s.; steel ship angles, £7 17s. 6d. to £8; steel engineering 
angles, £7 17s. 6d. to £8; steel sheets, heavy singles, £8 15s. 
to £8 17s. 6d.; steel joists, £6 17s. 6d.; steel hoops, £8 2s. 6d.; 
steel strip, £8—all less the customary 2} per cent. Heavy steel 
rails are £6 12s, 6d. to £6 15s.; and steel railway sleepers, £7 10s. 
to £7 12s. 6d. net f.o.b. Cast iron chains are £4 15s.; cast iron 
pipes, 1 fin. to 2in., £6 2s. 6d. to £3; 3in. to din., £6 5s. to £6 7s. bd.; 
din. to 8in., £6 to £6 2s. 6d.; 10in. to I6in., £6 2s. 6d.; and cast 
iron columns, plain, £7 7s. 6d. to £7 12s. 6d., f.o.r. at makers’ 
works. 






Shipbuilding and Engineering. 

In the shipbuilding trade the demand for new tonnage 
continues to be restricted by high prices, and the difficulty in 
arranging delivery, but it is understood that several Norwegian 
inquiries are circulating, and that one or two orders have recently 
been booked by Tyne and Wear builders. A London firm has 
placed a contract for a vessel of 8000 tons with a Tyne firm, 
and a vessel of similar size has just been ordered from Sunderland 
builders by a Norwegian firm. In the marine engineering 
trade the state of employment is very satisfactory, the various 
descriptions of ship plant being in strong and urgent request. 
Boilermakers are also sharing in the current prosperity, both 
those making marine and land boilers. 


Coal and Coke. 

In the coal market the demand rules on very steady 

lines, and prices for all grades show an upward tendency. The 
main cause for the prospective higher prices is the continued 
fine weather, which encourages the men to take extra holidays, 
and consequently the output is rather restricted. Apart from 
this, however, there is a very fair improvement in all-round 
requirements, and consequently sellers are firm in their ideas of 
value, and at the same time are not pressing supplies on the 
market. Best Durham gas coal is very firm at 15s., and second 
qualities are quoted at 13s. 6d. to 13s. 9d. Coking coal is no 
dearer, but is not being offered so freely, and is only obtainable 
in comparatively small lots at 13s. 3d. to 13s. 9d., according to 
brand. Bunker coals are maintaining their recent improvement 
and are realising 13s. 3d. to 13s. 6d. for ordinary brands, and 
l4s. to 14s. 6d. for best qualities. Coke is in fair demand. 
Foundry coke is 20s. to 21s. 6d. ; furnace coke, 19s.; and gas 
coke, 16s. 6d. to 17s. 6d. f.0.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Holiday Season. 

Att last week Glasgow’s manufacturing activity was 
practically at a standstill for the annual fair holidays. Work 
was resumed in the leading industries on Tuesday morning, 
but in the shipbuilding yards and engineering shops the start 
was more or less nominal. It will, as usual, take some few days 
for matters to get into full swing again. 


Pig Iron. 

During the past week the tone of the pig iron warrant 
market was firm, in spite of the restricted nature of the transac- 
tions owing to the holidays. After fluctuating slightly during 
the week the market closed on Friday with buyers at 55s. 24d., 
representing a gain of 4s. per ton on the week. In Cumberland 
hematite no dealings were recorded, and prices were unchanged. 
As compared with 88 in the previous week, and 86 at the corres- 
ponding date last year, there were 82 furnaces in blast in Scot- 
land during the week ending on the 25th. The following prices 
are quoted by merchants :—-F.a.s. Glasgow, Gartsherrie, Summer- 
lee, Shotts, Calder, Langloan : Nos. 1, 75s. 6d.; Nos. 3, 70s. 6d.; 
Clyde, No. 1, 75s.; No. 3, 70s.; Carnbroe, No. 1, 73s. 6d.; No. 2, 
69s. 6d.; Govan and Monkland Nos. 1], 69s. 6d.; Nos. 3, 68s. 
F.a.s. Ardrossan: Eglington, No. 1, 70s.; No. 3, 69s.; Glen- 
garnock, No. 1, 75s. 6d.; No. 3, 70s. 6d. F.a.s. Ayr: Dalmelling- 
ton, No. 1, 71s.; No. 3, 69s. The shipments of Scotch pig iron 
last week amounted to 1797 tons foreign, and 2833 tons coastwise, 
as compared with 2529 and 1824 tons respectively during the 
corresponding week of 1912. This shows a net increase of 
277 tons. From the Ist of January to date the total shipments 
have been 142,481 tons, or 19,257 tons less than for the corre- 
sponding period in 1912. 


The Coal Trade. 

The shipments of coal from Scottish ports last week 
were markedly influenced by the holidays. They amounted 
to 168,906 tons, and showed a decrease of 133,598 tons as 
compared with those of the week before, and of 122,418 tons, 
as compared with the corresponding week last year. The total 
shipments to date from January Ist add up to 9,283,986 tons 
representing an increase of 1,188,942 tons over those of the same 
period in 1912. 


Memorial to William Murdock. 

On Saturday afternoon a bronze memorial tablet to 
William Murdock, the inventor of gas lighting, was unveiled at 
Bello Mill, Lugar, Ayrshire. The monument to the “ incompar- 
able mechanic,” as Nasmyth called him, has been erected by 
the North British Association of Gas Managers. Murdock was 
born at Lugar on August 21st, 1754, and died on November 15th, 
1839. He was buried in Handsworth Churchyard, Birmingham, 
and lies close beside his old friends Watt and Boulton. It may be 
added here that on the memorial tablet as erected his name is 
spelt with a final ““h.”” We have changed it to * k,’’ because it 
is thus spelt by himself in an autograph letter which we repro- 
duced in our issue of December 17th, 1909. 


The Dock Strike at Leith. 

Although neither side in the Leith dockers’ dispute 
shows the least sign of weakening, the number of vessels being 
discharged and loaded again at the port is steadily increasing. 
This is due to the importation of strike-breakers, many of whom 
are being drawn from the south. Large numbers of the carters 
have now resumed their work. There are now said to be 600 
strike-breakers at work. These are accommodated on board 
two vessels belonging to the Shipping Federation. In con- 
nection with the strike the action of a Labour member of Parlia- 
ment, who, at the last moment, has blocked the passage of the 
Leith Docks Bill, is severely commented upon. The opposition 
to the Bill is, it is said, intended as a punishment to the Leith 
shipowners for their attitude to the strikers. If this is true it is 
certainly a curious illustration of labour tactics. The Bill, 
if not passed now, will be delayed for some years, it is reported, 
and many workmen thus deprived of a possible job. Further, 
far from the opposition being a punishment to the shipowners, 
many of them have never been favourable, it is stated, to a large 
part of the scheme of dock extension contemplated, and would 
not be altogether sorry to see the Bill dropped. 











City Developments. 

Three items of engineering interest were contained 
in the proceedings of the Glasgow Corporation meeting held 
yesterday—Thursday. The Electricity Committee being 
desirous of obtaining information as to the latest generating 
plant and station arrangements, recommended that a deputation 
be appointed to visit North America for the purpose of reporting 
on the largest installations in operation there. Then, again, 
in order to relieve the congestion of the streets a member proposed 
the appointment of a special committee to inquire into the 





girder plates, £8 to £8 2s. 6d.; iron ship and girder rivets, £9 5s.; 
iron sheets, singles, £8 7s. 6d.; iron sheets, doubles, £8 12s. 6d.; 


from East to West—say from Shettleston to Clydebank—ang 
from North to South—say from Bishopbriggs to Rouken Gey 
Glasgow, of course, already possesses an * undergroynd» 
operated on the cable system, but the competition of the Cor. 
poration cars has severly handicapped its commercial suc¢es, 
The proposed railways are no doubt inspired by the example 
of those in Londom. But it may be pointed out that the ge0. 
logical formation of the site of the Metropolis is peculjay, 
adapted for the driving of “tube” railways, while that of 
Glasgow is quite different. Finally, another member proposed 
that the Corporation should acquire or build a steamer to run 
for the benefit of the public, and primarily intended to seryg o, 
the route between Glasgow and the city’s estate at Ardgoil, 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 
Cardiff Coal. 

Sram coal conditions last week continued in the olq 
rut. Buyers, however, were showing some activity u~ regards 
business, in view of the coming holidays. Prices remained 
practically unchanged, Admiralties holding very firm for August 
delivery in anticipation of scarcity following the holiday Stop. 
pages. There was little contract business of importance, with 
the exception of the Greek navy requirement, which was reported 
to have been secured by Messrs. Michalinos and Co., London, 
House coals, &c., were still quiet; patent fuel and coke also 
quiet, and pitwood unsteady. Latest :—Cardiff coal market 
to-day showed very little change. New business was quiet, 
most colliery sellers being well booked, and recent values held 
firmly. Monmouthshires rather easy. House and other 
bituminous quiet, and pitwood irregular. Following approxi- 
mate prices :—Steam coal: Best Admiralty, large, 20s. to 2Is,; 
best seconds, 19s. to 19s. 6d.; seconds, 18s. to 18s. 9d.; Ordinaries, 
17s. to 17s. 9d.; best drys, 18s. to 19s.; ordinary drys, 15s, 9d, 
to 16s. 6d.; best bunker smalls, 10s. 6d. to 11s.; best ordinaries, 
9s. 9d. to 10s. 3d.; cargo smalls, 8s. to 8s. 9d.; inferior, 7s, 64, 
to 8s.; washed smalls, 12s. to 12s. 6d.; best Monmouthshire 
black vein, large, 17s. 3d. to 17s. 9d.; ordinary Western Valleys, 
l6s. 9d. to 17s. 3d.; best Eastern Valleys, 15s. 9d. to Its, 3d.; 
seconds, 15s. 3d. to 15s. 9d. Bituminous coal: Best house. 
holds, 19s. to 20s.; good households, 17s. to 18s.; No. 3 Rhondda, 
large, 17s. to 18s.; smalls. 12s. to 12s. 6d.; No. 2 Rhondda, 
large, 13s. to 13s. 9d.; through, 11s, to 12s.; No. 2 smalls, 8s. to 





8s. 6d.; best washed nuts, I6s. to 16s. 6d.; seconds, 15s. to 
15s. 6d.; best washed peas, I]4s. 6d. to 1lis.; seconds, 3s. 6d, 
to 14s. Patent fuel, 21s. 6d. to 22s. 6d. Coke : Special foundry, 


28s. to 30s.; good foundry, 24s. to 27s.; furnace, 20s. to 22s, 
Pitwood, ex ship, 22s. to 22s. 6d. 
Newport (Mon.). 

The labour disputes at Newport Docks appear likely 
to be quickly terminated. Steam coal business is quiet, with an 
improved tone, and sellers are quoting harder values for August. 
Smalls practically unchanged. House coals, patent fuel, and 
cokes very dull. Pitwood unsteady. Following approximate 
prices : Steam coal: Best Newport black vein, large, 17s. to 
17s. 6d.; Western Valleys, 16s. 6d. to 16s. 9d.; Eastern Valleys, 
l5s. 6d. to 16s. 3d.; best sorts, 15s. to 15s. 6d.; best smalls, 8s, 
to 8s. 6d.; seconds, ts. 6d. to 8s. Bituminous coal: Best 
house, 18s. to 19s.; seconds, 16s, 6d. to 17s. td. Patent fuel, 
20s. to 20s. 6d. 22 





Pitwood, ex ship, 22s. to 22s. 6d. 


Swansea. 

The Swansea anthracite coal market shows very little 
alteration. New inquiry is slow and limited. Swansea Valley 
large and red vein large quiet ; machine-made nuts steady ; 
rubbly culm easy ; and duff firm. In the steam coal section 
there is very little change, prices remaining easy. Following 
approximate prices :—Anthracite coal : Best malting, large, 21s. 
to 23s. net; second malting, large, 18s. 6d. to 20s. net; big 
vein, large, 16s. to 17s. 6d., less 24 per cent.; red vein, large, 
12s. to 13s., less 2} per cent.; machine-made cobbles, 21s. to 
22s. net ; Paris nuts, 22s. 6d. to 24s. net ; French nuts, 22s. 6d. 
to 24s. net ; German nuts, 22s. 6d. to 24s. net ; beans, Is. 6d. 
to 19s. net ; machine-made large peas, 11s. 6d. to 13s. fd. net ; 
rubbly culm, 6s. to 6s. 6d., less 24 per cent.; duff, 5s. 9d. to 
6s. 3d. net. Steam coal : ) 





Best large, 19s. to 20s., less 24 per 
cent.; seconds, I6s. to 17s., less 24 per cent.; bunkers, Ils. to 
12s., less 24 per cent.; smalls, 8s. to 9s. 6d., less 2) per cent. 
Bituminous coal: No. 3 Rhondda, large, 17s. to 18s., less 24 
per cent.; through and through, 13s. 6d. to 14s. 6d., less 24 per 
cent.; smalls, 10s. 6d. to Ils. 6d., less 24 per cent. Patent 
fuel, 18s. to 19s., less 24 per cent. 


Iron and Steel Trades. 

Following approximate prices :—Pig iron: Hematite 
mixed numbers, 71s. 9d. cash and 72s. 3d. month; Middles- 
brough, 55s. 5d. cash and 55s. 9d. month ; Scotch, 64s. cash and 
64s. 5d. month; Welsh hematite, 76s. 6d. to 77s. dd.; East 
Coast hematite, 75s. c.i.f.; West Coast hematite, 7és. c.i.f. 
Steel bars : Siemens, £4 16s. 3d. per ton ; Bessemer, £4 15s. 3d. 
per ton. Iron ore: Ruhio, 19s. 6d. to 26s, 





Tin-plate. 

Finished black plates, £9 15s. to £10 per ton; gal- 
vanised sheets, 24 g., £11 to £11 2s. 6d. per ton ; block tin, £186 
cash and £186 three months ; copper, £66 17s. 6d. and £66 17s.6d. 
three months. Lead: English, £21 10s. per ton; Spanish, 
£21 5s. per ton. Spelter, £20 15s. per ton. Silver, 27}d 
per 0z. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 
Tue Parsons Motor Company, Limited, asks us to state that 
its works and offices will be closed from Saturday, August 9th, 
to Monday, August 18th, and that between these dates only 
urgent correspondence can be dealt with, whilst no goods will 
be despatched or received within the period stated. 

Mr. W. H. RosBinson has been appointed works manager at 
Brown, Bayley’s Steel Works, Limited, Sheffield. Mr. Robinson 
is the son of the late Mr. Richard Robinson, who was a successful 
works manager at these works for more than thirty years, and 
under whom he acted as assistant works manager for many 
years. 

Mr. Jonan Davies, consulting engineer, of Wolverhampton, 
has disposed of his practice to Mr. Fred. M. Lea, consulting 
engineer, of 38, Bennetts-hill, Birmingham, who asks us to state 
that he intends to keep the Wolverhampton office open at the 
old address, 41, Lichfield-street. The combined _ practices 
will be conducted under the name of Henry Lea and Son. 








Lonpon TO Cowes Motor Boat Race.—We are asked to state 
that, though not actually the first boat to arrive at Cowes, 
the motor boat Flora, built by the Parsons Motor Company, 
Limited, of Southampton, won the race on rating basis. The 
Flora is fitted with a 60 horse-power Parsons engine, and we 
understand that on rating she saved one hour 54 minutes on 
the voyage. 

Contract.—Curran Brothers, of Cardiff, have received an 
order from the Darlington Forge Company, Limited, for what ls 
believed to be the largest steel casting annealing furnace ia the 
United Kingdom. The interior dimensions of the furnace are 
to be 48ft. by 18ft. 6in. by 11ft. 6in., and there will be « right 
angle projecting chamber measuring 13ft. 6in. by 1lft. by *t- 





practicability of establishing a system of tube electric railways 





The furnace is to anneal single castings weighing up to 75 tons. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia, 

Tue position of the iron and steel market has not 
changed, and certainly not improved since last week. Exports 
pave weakened considerably in consequence of the reduced 
es of the Belgian firms, which are keen and successful com- 


pric M i 
Potitors with Germany. Home demand is moderate, some 
branches complaining of an increasing want of orders, and 
the business put through in more favoured trades is entirely 


of the hand-to-mouth sort. One need not wonder, therefore, 
that under present circumstances the mills are inclined to take 
work at almost any price. Deliveries in June this year 


in : rp ey : 

were 10,000 t. lower in semi-finished steel than during the 
preceding month, and the Steel Convention has consequently 
reduced the quotations for the third quarter, and the export 


bounty will also be resumed. Raw material has remained 
comparatively well inquired for at firm prices, so far as home 
consumption is concerned, while export rates have been inclined 
to weakness. Makers of finished iron complain of the high 
prices for raw material, and they are certainly not in proportion 
to the low rates paid for finished iron. Poor accounts are 
given of the bar trade, prices varying between M.100 to M.103 
p.t., but less is known to have been taken. Dealers’ prices 
have zone down M.10 p.t. since last month. A further down- 
ward inclination can also be noticed in hoops, while plates do 
not show any material change. The position of the wire trade 
is unsatisfactory, both as regards demand and prices. 


Iron and Steel in Silesia. 

During this and last week the business on the iron 
market has been rather slow. Fresh work comes in very irregu- 
larly. Some departments complain of an increasing want of 
orders, while others can boast of having booked a fair numbe1 
of contracts recently. Competition is exceedingly keen, and 
prices have been anything but firm, both for inland and foreign 
sales. ‘Tho iron ore trade moves on steadily, and shows a good 
deal of strength, owing to the healthy condition which has 
hitherto prevailed in the pig iron industry. Girders and sec- 
tional iron are in very good request on home account. Much 
reserve is Shown as regards plates, and prices have moved 
further downwards. The same is the case in sheets, competition 
increasing from week to week. The poor condition of the pipe 
industry has caused prices to go down pretty strongly, and 
deliveries as well as prices in the wire and wire nail trade are 
unsatisfactory in the extreme. 


German Foreign Trade. 

Imports in iron and iron articles for June this year 
show a decrease, compared with May and June last year, being 
52,694 t., worth M.8,797,000 for June this year, as compared 
with 53,712 t., and M. 8,959,000 in May this year, and 57,870 t., 
and M.9,270,000 in June, 1912. Exports in June this year were 
546,869 t., valued at M.116,739,000, compared with 550,616 t., 
and M.109,862,000 in May this year, and 515,058 t., and M.93,835 
in June, 1912. 


The German Coal Trade. 

Upper Silesian pit coal meets with very good demand, 
daily deliveries being nearly 120,000 t., or 16,000 t. more than 
during the same period last year. Coal for coke making is in 
especially strong request, and gas coal also sells freely. All 
sorts of engine fuel remain in vigorous demand, and there has 
been an improvement in the house coal business lately. Exports 
of Silesian coal increase, a particularly good business being done 
with Austria-Hungary. During the first quarter of this year 
3} million tons of coal have been exported from Silesia to Austria- 
Hungary, or nearly one million more than in the same period of 
the year before. Exports to Russia also show an increase, 
having been 60,000 t. in the first quarter of this year. In blast 
furnace coke a strong business is being done. 


The Iron Market in Belgium. 

Iron and steel makers generally find the market dull ; 
very few orders of weight have been secured during the week, 
the Belgian iron market, like that of nearly all the neighbouring 
countries, being detrimentally influenced by the troubles in 
the Near East. Quotations have not altered since last week, 
but they show quite an alarming disposition to move downwards. 
In coal a pretty healthy business is being done. 








LAUNCHES AND TRIAL TRIPS. 

\THERSTONE, steamship; built by Craig, Taylor and Co., 
Limited ; to the order of Messrs. C. Radcliffe and Co., of Cardiff ; 
dimensions, 382ft., 51ft. 44in. by 264ft.; engines, triple-expan- 
sion, 26in., 424in., and 694in. by 45in. stroke, pressure 18% Ib. 
per square inch ; constructed by Blair and Co., Limited ; an 
average speed of 11} knots was obtained on trial trip, July 19th. 

Luz BLanca, steamship ; built by Messrs. Dobson, of Sunder- 
land ; to the order of Messrs. Lane and Macandrew on behalf of 
the London and Pacific Petroleum Company, Limited ; dimen- 
sions, 375ft., 52ft. by 29ft. Gin.; to carry petroleum in bulk ; 
engines, triple-expansion, 27in., 45in., and 74in. by 48in. stroke, 
pressure 180 lb. per square inch ; constructed by North-Eastern 
Marine Engineering Company, Limited ; launch, July 2\st. 

H.M.S. Porpoise, ocean-going torpedo-boat destroyer ; built 
by J. I. Thornycroft and Co., Limited; to the order of the 
British Admiralty ; dimensions, 260ft. by 26ft. 6in.; fitted with 
Parsons turbines and water-tube boilers burning oil fuel ; 
launch, July 21st. 

Caisson for the British Admiralty ; built by Swan, Hunter 
and Wigham Richardson, Limited, for the Graving Docks at 
Portsmouth ; owing to the very large draught of water required 
for the caisson when afloat it was constructed on its side, thus 
making it considerably easier to launch and to float her out of 
the river Wear ; immediately after the launch the vessel was 
taken in tow and proceeded down the river Wear ; from thence 
she will be taken to the Tyne, when she will be moored and up- 
righted prior to being towed to Portsmouth ; launch, July 2Ist. 

TatTRA, steel screw steamer ; built by J. Priestman and Co., 
Limited, Sunderland ; to the order of the Hungarian Levant 
Steamship Company, Limited, of Budapest; dimensions, 
375ft., 53ft. by 26ft. 8in.; to carry 7500 tons; engines, triple- 
expansion, 24in., 39in., and 66in. by 45in. stroke, pressure 
180 1b. per square inch; constructed by Richardsons, West- 
garth and Co., Limited ; trial trip, recently. 

Poo, steel screw steamer; built by Earle’s Shipbuilding 
and Engineering Company, Limited; to the order of Thos. 
Wilson, Sons and Co., Limited, for Mediterranean and Baltic 
trades ; dimensions, 300ft., 44ft. 6in. by 20ft.; engines, triple- 
expansion ; launch, recently. 

SAN GREGORIO, steamship ; built by Swan, Hunter and Wig- 
ham Richardson, Limited ; to the order of the Eagle Oil Trans- 
port Company, of London ; dimensions, 5414ft. by 564ft.; to 
carry 15,000 tons of oil; engines, quadruple-expansion ; con- 
structed by the Wallsend Slipway and Engineering Company ; 
trial trip, recently. 

WINTERTON, steel screw steamer ; built by Sir Raylton Dixon 
and Co., Limited; to the order of the Denaby and Cadeby 
Main Collieries, Limited, of London; dimensions, 372ft. by 
52ft. by 26ft. 3in.; to carry 7100 tons of coal ; engines, triple- 
expansion, 25in., 40in. and 67in. by 45in. stroke, pressure 180 Ib. 
per square inch ; constructed by George Clark, Limited ; launch, 
July 22nd. 














BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM GENERATORS. 


26,628. November 20th, 1912.—ImMPROVEMENTS IN STEAM 
GENERATORS, Babcock and Wilcox, Limited, Oriel House, 
Farringdon-street, London, E.C., and K. W. Branezik, 
10, Spencer-road, Grove Park, Chiswick, London. 

A indicates the steam and water drum, B the nest of tubes of 
the front steam generating section connecting through headers 
C with one side of the steam and water drum A, and D the nest 
of tubes serving as downcomers and connecting the steam and 
water drum A with the mud drum E to which the lower ends of 
the nest of tubes B are also connected. F represents the hand- 
hole fittings disposed opposite the upper ends of each of the 
tubes of the nest B and of the nest H hereafter referred to. In 
the space between the nests B and D and the stcam and water 
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drum A is situated a superheater. A nest of tubes G, serving 
as a fuel economiser, may be arranged at the rear of the generator, 
the tubes G being connected at their ends either to water drums 
or to headers of the Babcock and Wilcox or other type. A series 
of tubes H may be arranged in proximity to the front wall J, 
the upper ends of these tubes being connected to the headers C 
and the lower ends to a collector K, which collector is, in turn, 
connected to the lower drum E by means of return tubes L. 
The gases from the furnace are caused by suitable baffling to 
flow among the tubes in the direction indicated by the arrows. 
The water is fed into the steam and water drum A in the usual 
manner, and passes through the downcomer tubes D into the 
drum E. It then passes upward through the tubes B and thence 
by the connection M into a steam-drying device N disposed above 
the water-line in the steam and water drum A.—July 9th, 1913. 


INTERNAL COMBUSTION ENGINES. 


22,051. September 27th, 1912.—ImMPpROVEMENTS CONNECTED 
WITH THE INJECTION OF LiqguID FUEL IN INTERNAL Com- 
BUSTION ENGINES, Willans and Robinson, Limited, and 
J. M. Ferguson, both of Victoria Works, Rugby. 

It has been found that when the excess of pressure of the 
injection air over the compression pressure falls below a certain 
limit the oil is not effectively pulverised, so that it enters the 
cylinders in a form which cannot burn readily and collects on 
top of the piston, causing pre-ignitions and other irregular 
effects. According to this invention means are provided for 
automatically interrupting the supply of fuel from the fuel 
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pump to the working cylinder when the pressure of the injection 
air falls below a pre-determined limit. A is the fuel passage 
having in it a valve B which closes the outlet C. In Fig. 1 
the valve B is held on its seat by means of a Bourdon tube D 
attached to the valve stem E and in connection with the injection 
air supply through a pipe F. In Fig. 2 a piston G working in a 
cylinder H is secured to the valve stem E by nuts, and aspring J 
acting on the underside of the piston G always tends to lift 
the valve off its seat. The cylinder H is in connection with the 
injection air through the opening K. A third modification is 





also described. In all three cases the valve B is held on its seat 
by the injection air as long as the pressure of this air overcomes 
the pressure in the fuel passage aided in some cases by @ spring. 


When the pressure of the injection air is overcome the valve i 
opens and the fuel escapes through it.—July 9th, 1913. 


10,523. December 3rd, 1912.—IMPROVEMENTS IN CRANK 
AND CONNECTING-ROD MECHANISM FOR TWO-CYLINDER 
Enernes, H. Holt, 61, Crwys-road, Cathays, Cardiff. 

The connecting-rod A of one of the cylinders is connected 
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to the point B at the end of a rigid extension C of the connecting- 
rod D of the other cylinder. The crank pin E moves in a circular 
path, and the pivot pin B in an elliptical path.—July 9th, 1913. 


SWITCHGEAR. 


20,464. September 9th, 1912.—IMPROVEMENTS IN THERMAL 
Swircues, Andrew McPherson, The Madeira Electric Light- 
ing Company (1909), Limited, Funchal, Madeira. 

The cut-out device is mounted on a board A, and comprises 

a switch bar B journaled on a pin C and hinged in toggle fashion 

at D to permit of the quick withdrawal from and engagement with 

a terminal E of the end F of the bar B. The bar B is formed with 

longitudinal slots G and H, the slot G being adapted to slide on a 

fixed pin J and the slot H accommodating a pin K connected 

mechanically and electrically to one end of a current carrying 

spring L, to the other end of which is connected a terminal M 

fixed in the base A. The spring L is of some suitable alloy, such 

that when a certain current is exceeded the rise in temperature 
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causes it to lose in tenacity. The movable pin K is so positioned 
relatively to the fixed pin J that the switch bar B acts as a lever 
fulerumed on the pin J whereby the pressure exerted by the 
spring L tends to hold the switch bar in the closed position. 
Acting against the spring L is a spring N of the ordinary type, 
which tends to open the switch. When the switch is closed the 
current passes through the spring L. When the current exceeds 
a predetermined amount the spring L is detensioned,so permit- 
ting the spring N to act on the switch bar and open the switch. 
The slot H is so disposed as to obviate excessive stretching of the 
spring L in its soft state, and is curved at P to permit when the 
switch is open of the spring returning to its normal dimensions. 
In order that this may be effected there is fitted within the spring 
L a supplementary spring Q of the ordinary type.—July 9th, 
1913. 


BATTERIES AND ACCUMULATORS. 


3861. February 14th, 1913.—IMPROVEMENTS RELATING TO 
Primary Evectric Batreries, G. 8. Engle, National Hotel, 
Washington, Columbia, U.S.A. 

The receptacle A is of insulating material, preferably glass, 
and is provided with a cover B. The cover has bosses C depend- 
ing from its lower side. Between the bosses the cover is formed 
with a vent chamber D with a central vent opening E. In the 
bottom wall of the chamber D is an inlet opening F. The bottom 
of the receptacle A has upwardly projecting bosses G. The 
positive or zinc element H consists of two parallel plates con- 
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nected by ribs J. Depending from the ribs are screw-threaded 
pins K over which hard rubber sleeves are applied. Between 
the ends of the sleeves and the ribs J soft rubber gaskets are 
imposed. On the under side of the receptacle A rubber gaskets 
are also applied over the pins K. The positive element H is fixed 
in position by nuts L. The negative or carbon element M 
has metal straps N surrounding it, and through the overlapped 
extremities of these straps bolts are inserted. Over the bolts 
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hard rubber tubes, rubber gaskets, and nuts are secured. The 
cell is supplied with electrolyte, so that both elements H and M 
will be fully submerged. The carbon element is composed of 
petroleum carbon made from crude petroleum, or gas or coke 
carbon having pine tar used as one of the binders, with the 
addition of cane syrup in sufficient quantity to serve as an addi- 
tional binder. This carbon is pulversied and has black oxide 
of manganese, or black oxide of copper, or both mixed therewith 
and then baked, the black oxides being employed in about 10 per 
cent. proportions of each to 80 per cent. of carbon, when all 
three elements are used. The electrolyte is prepared in the form 
of two separate solutions, which are afterwards mixed together. 
The first is a sodium hydrate solution free from silica and iron 
salts and having a specific gravity of from 28 to 32 deg. Baumé. 
The second solution is prepared as follows :—About 2 per cent. 
of zine oxide is dissolved in caustic soda solution free from silica 
and iron salts, and to this mixture a sufficient quantity of water 
is added to bring it to 28 to 32 gravity Baumé when cooled. 
In making up a battery equal volumes of the two solutions are 
used, The specification contains some remarks on the qualities 
of the electrolyte, which we will quote in full :-—** This electro- 
lyte containing hydroxide of zine and soda, chemically operates 
to replenish the zine plate or positive electrode, or, in other 
words, plates the said electrode with the zine oxide through 
chemical reaction. Furthermore, this electrolyte containing 
the hydroxide of zine substantially removes internal resistance 
by furnishing a metallic solution conductor, and does not 
erystallise in the pores of the carbon, but maintains a clean 
chemical action and reaction, and also tends to preserve the 
zine plate or element from rapid destruction and does not les:en 
the E.M.F.”’"—July 9th, 1913. 


LOCOMOTIVES. 


23,146. October 10th, 1912.—IMPROVEMENTS RELATING TO 
EsrcToRsS FOR VacuuM Brake APPARATUS OF RAILWAY 
AND LIKE VEHICLES, J. Metcalfe, R. D. Metcalfe, and J. C. 
Metcalfe, Injector Works, Romiley, Cheshire. 

According to this inventiont here are provided steam and air 
inlet valves controlled by the driver's handle A in the ordinary 
manner, the steam from the steam valve passing to the large 

ejector nozzle B. “The steam supply to the small ejector C 

is controlled by the valve D. Each of the steam nozzles has 

two or more air inlets E, F arranged on the exterior of the jet 
ssuing from the nozzle. The air drawn in by each steam jet 
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issues into a nozzle G, G, the throat of which is suitably pro- 
portioned with relation to the area of the steam jet issuing from 
its steam nozzle so as to ensure the production of a high vacuum 
in the air inlet passages. Air inlets E are formed in the nozzles 
G, G, and a further air inlet of annular formation is provided 
between each nozzle G, G and the ejector casing H. The dis- 
charge end of the nozzles G, G is of smaller cross-sectional area 
than the throat of the conical portion of the ejector casing into 
which the jet issuing from G, G passes. An ejector constructed 
as described has, it is claimed, greater power and capacity for a 
given consumption of steam than the vacuum brake ejectors 
at present employed, whilst it is simple in arrangement and not 
liable to get out of order.—July 9th, 1913. 


59. January Ist, 1913.—IMPROVEMENTs IN LocoMOTIVE BLAST 
Apparatus, H. A. Daubois, 4, Rue Belgrand, Paris. 

The steam exhaust pipe A is conneeted to the casing B of a 
turbine. The wheel C of the turbine is fixed on the tubular 
shaft D, which drives directly a fan E situated in the lower end 
of the chimney. The rotating system is supported and guided 
by means of a shaft F and a ring of balls G. The wheel C has 
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two sets of blades and a series of stationary blades carried by 
the turbine casing are arranged between the two sets of running 
blades. The exhaust steam passes through the turbine, and is 
collected by a pipe H. ‘ The rotation of the fan,’’ the specifica- 
tion adds, “ generates in the chimney a continuous draught 
which varies slowly with the total quantity of the exhaust 
steam, but is sheltered from the short beats that are caused by 
the 2, 4, 6, or 8 stroke working of the power cylinders.” —July 
9th, 1913, 


cables vulecanised together, and Fig. 5 represents the plug in situ 


part of the plug which enters the mouthpiece of the mine casing 
is tapered so that when the collar B is screwed home the tapered 
part A is forced tightly into the mouthpiece, thus forming a 


PUMPING AND BLOWING MACHINERY. 


21,656. September 24th, 1912.—IMPROVEMENTS IN CENTRIFU- 
GAL Pumps, George Fletcher and Co., Limited, Masson and 
Atlas Works, Litchurch, Derby, and F. P. Rudder, Grove- 
terrace, Derby 

The casings for two or more adjacent pumps A are cast in 
one piece or in several pieces bolted together. The upper 

portion B of the casing is made separate from the lower part C. 

The parts are provided with flanges so that they can be bolted 

together. Glands D are arranged at the ends of each set of 

pumps, but are not required between each pump A, the bearings 




















E formed in the casings B, C being sufficient to carry the shaft 
F of the rotors G. The upper portion B can, it is claimed, be 
readily removed to allow the rotors and shaft to be withdrawn 
for examination or repair without disturbing the lower section 
of the casings or the main pipe connections leading the circulating 
liquids to and from the pumps. The number of independent 
bearings necessary for supporting the rotor shaft is reduced, and, 
in addition, the intermediate glands and coupling are dispensed 
with, as the length of the shaft is lessened.— July 9th, 1913. 


LIGHTING AND HEATING. 


16,024. July 9th, 1912.—-IMPpROVEMENTS IN MEANS FOR 
ELectTricaLLy LicHTinG Roap VEHICLES OR OTHER 
Ro.iine Stock, Leo Krebs, Haupstrasse 30, Schoneberg, 
Berlin. 

Fig. 1 gives a side view of the lamp with side wall removed. 
Fig. 2 is a top view with cover removed and Fig. 3 a front sec- 
tional view. Fig. 4 shows the lamp in use. The roller A 
engages, as seen in Fig. 4, with the tire of the vehicle. When 
the vehicle travels the spindle B of the dynamo C revolves 
rapidly. The lamp is mounted in the neighbourhood of the rim 
of the wheel attached to the vehicle. In cycles it can, for 
example, be attached to the front fork. This attachment | 
is carried out by means of a clip D, which is prolonged as a pin | 
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E, on which the lamp is pivotally suspended. The suspension 
consists of a U-shaped bend F, which loosely encircles the pin E 
and is attached to the lamp casing. To the pin E one end of a 
strong helical spring G coiled around the pin is attached, while 
the other end of the spring is prolonged as a lever and lies against 
the lamp casing. The spring pressure has a tendency to force 
the roller A against the wheel. Besides revolving around the 
pin E the lamp may also be movable axially along this pin, 
whereby the spring serves as a pressure spring and a collar H 
limits its movement. By pushing the lamp along the switching 
on or off of the driving gear is effected. A plug J passing 
through the end of the pin E and fitting in a groove in the bend 
F serves to overcome the torsional stress of the spring G.—July 
Yth, 1913. 


MISCELLANEOUS. 


28,646, December 12th, 1912.—A Warter-tiGHT INSULATING 
PLUG FOR SUBMERSIBLE VESSELS, Siemens Brothers and Co., 
Limited, Caxton House, Westminster, 8.W., and W. D. Le 
Corney, 43, Mount-street, Charlton, 8.E. 

Fig. 1 is an intermediate ebonite body, Fig. 2 an india-rubber 

inner combined stopper and seating washer, Fig. 3 an outer 

rubber washer, Fig. 4 shows the complete plug with the electrical 


within the mouth of a submarine mine, for example. That 





stopper, as well as exerting considerable pressure upon the india- 





—: 
rubber insulated cables. The flange D of the stopper A form, 
a water-tight washer between the collar E of the intermedias, 
ebonite body F and the seating G, when the collar B is screweq 
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| 
| home. ‘The usual feather H is attached to the plug to prevent 
turning by engaging with the featherway J cut in the cas K,— 
July 9th, 1913. 








SELECTED AMERICAN PATENTS. 


' (From the United States Patent-office Official Gazett: 


1,062,793. SeELF-CLEANING Fitter, F. E. Pendleton, 
clair, N.J.—-Filed April 2nd, 1908. 

The device has an inlet opening, an outlet opening, and an 

opening to receive a trap. A wall in the casing divides it into 

an inlet and an outlet compartment. This wall has two openings, 


(062,733) 


Mont. 








one of which communicates with the trap. The trap extends 
into the outlet compartment and has openings in it which permit 
free communication from the inlet to the outlet compartment 
through the opening in the wall. A screen covers the opening 
in the trap, and a relief valve normally closes the other opening 
in the wall. There are four claims. 


1,063,485. AuTomoBILE Braker, R. H. White, Cleveland, Ohio, 
assignor to the White Company, Cleveland, Ohio, a Corporation 
of Ohio.——Filed October 9th, 1908. 

A rotatable wheel has an annular brake flange, and there is 4 
non-rotatable member adjacent thereto having a bearing stud 
mounted thereon. There is a floating inner split brake band 
having on the side opposite the split a slotted boss which engages 
the stud, and there are flanges at the ends of the bearing portion 





of the stud which embrace the sides of the boss. A rock shaft 
is mounted on a fixture and has a cam which lies between and 
acts upon the ends of the brake band, and has flanges at its 
ends which embrace the sides of the band ends, whereby the 
flanges on the bearing stud and on the cam hold the floating 
ring against lateral displacement. There is only one claim. 








Fire at THE Witton Works OF THE GENERAL ELECTRIC 
Company.—-With reference to the various reports which have 
been in circulation during the past few days relative to the fire 
which took place during last week at the Witton Works of the 
General Electric Company, Limited, we are asked to state that 
this company has at Witton separate factories for the manufac- 
ture of all electrical plant, carbons, conduits, small motors, switc!) 
boards, switchgear, arc lamps, &c. None of these buildings 
has in any way been injured by the fire, which broke out in 
one of the various pattern stores adjoining the foundry. These 
stores were burnt down, but the company wishes it to be know n 
that its manufacturing arrangements have in no way been inter- 
fered with, that all the above-mentioned factories are proceeding 
with work as usual, and that no inconvenience will be caused 
to customers, 
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E RECENT AMERICAN LOCOMOTIVES. 
No. I. 
Wark the “ largest engine in the world,” which is 
ecurrent feature of American railway engineering, 
_ s each case of great interest from both the mechan- 
rs ‘| and traffic points of view ; these enormous engines 
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ica. A ‘ js . 
nn not representative of American locomotives in | 
vdinary service, since they are so few in number and 
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train load which the engines can take is limited by 
the capacity of the firemen to keep up steam rather 
than by the hauling capability of the engines. 

This difficulty may be overcome in two ways, 
which may be applied independently or in combina- 
First, by increasing the fuel economy and 
doing greater work with the same amount of coal ; 
second, firing the engine by mechanical means. The 


' superheater has now been applied to some 8000 loco- 
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Fig. 1—PENNSYLVANIA RAILROAD LOCOMOTIVE 


are in each case designed to meet some special and 
ynusual conditions. But while this is true, it is also 
true that there is a constant tendency to increase the 
power in all new engines, and though this increase may 
he slight it is a feature in nearly every lot of new 
engines on the important railway systems. This may 
he effected by improving and enlarging engines of 
existing types, or by adopting some new types. The 
latter is perhaps the most general, although it seems 
probable that in many cases a better ultimate economy 


motives in every Class of service, and results in a very 
appreciable economy in fuel. In more than one case 
this has enabled the same engines to haul heavier 
trains without imposing excessive demands upon the 
firemen. The reduction in fuel consumption is not 
aimed at, but under American methods of railway 
working it is more important to increase the power, 
and if this can be done on the same fuel consumption 
a very desirable economy is obtained. It appears 
evident, from laboratory and service experiments, 
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Fig. 2—FOUR CYLINDER COMPOUND LOCOMOTIVE—ATCHISON, TOPEKA AND SANTA FE R.R. 


might have been attained by the former plan. An 
interesting indication of this is afforded by the new 
4-6-2 express engine of the Erie Railroad described 
below. In view of the fact that engines of this type 
are reaching the limit of weight permissible with three 
driving axles, this engine was designed with the 
special view of combining a minimum weight with 
maximum power, and the results have been very 
surprising in comparison with other engines of the 
same type. 

As regards the question of weight this appears to be 
carried to excess with respect to axle loads. Loads of 
50,000 Ib. to 60,000 lb.—say, from 22} to 26} tons— 


that in superheater engines cylinders of larger volume 
may be used than those of identical engines working on 
saturated steam. 

The Pennsylvania Railroad is carrying out tests on 


| engines of the same type with and without super- 


per driving axle are in very general use, and these are | 


not limited to engines which run on the best and 
heaviest permanent way. Higher loads are not 
infrequent, and the maximum probably is 68,800 Ib. 
—nearly 30? tons—on the main driving axle of an 


express engine of the 4—4—2 class for the Pennsylvania | 


This last, however, is pretty sure to be kept on a 
first-class main line with heavy permanent way. The 
defects in rails which have been discovered to be so 
numerous on American railways are not caused by 
heavy loads, as the manufacturers would have us 


believe, but there is no doubt that the defects develop | 


and come to light more quickly when the rails are | 


subjected to these loads. 

It seems highly probable that within the next few 
years there will be a steady introduction of engines of 
wreater power but of not much greater weight than the 


powerful engines now in common use for heavy goods | 


traffic. ‘This development is due to two new features : 


First, the superheater ; and second, the mechanica! | 


stoker, 


With the increasing traffic, the increasing | 


‘ost for wages and material, and the increasing expen- | 


ditures in many directions, there is a great incentive 


fo take the utmost advantage of the economy duc | 


'o handling the traffic in heavy train loads. This 
method of operation has long been characterisite of 
American railway working, and has led to the very 
eeneral use of extremely powerful locomotives. ‘There 
is @ limit to the increase of power, however, due to 
the human factor of the fireman. 'The strongest and 
Most hard-working men cannot fire continuously at 
such a rate as to meet the capacity of these very large 
*ngines, and consequently the engines may fail to deve- 
lop their full capacity. In fact, on some railways the 


heaters. With engines of the 4-4-2 type it is found 
that using highly superheated steam and a _ boiler 
pressure of 200 lb. there is an economy of 30 per cent. 


heating should be given larger cylinders, so that the « 


maximum power may be developed at a cut-off not 
exceeding 30 per cent. These engines had cylinders 
22in. by 26in.; driving wheels, 6ft. 8in. diameter); 
3348 square feet of heating surface ; and a weight of 
105 gross tons, with 63 tons on the drivers. 

The mechanical stoker has now well passed the 
experimental stage, and some 700 locomotives are 
now fitted with stokers of two makes, while a few other, 
makes are in use to a limited extent. 
reason for their adoption is that in regular every-day 
service they can fire all the coal that the engine can 
burn, and will do this continually without tiring or 
failure. Further, they tend to economy in fugl con- 
sumption and can maintain steam with the cheaper 
grades of coal. At a recent annual convention of 
American Locomotive Superintendents, Mr. D. F. 
Crawford, of the Pennsylvania Lines West of Pitts- 
burgh, stated that he has some 300 engines thus 
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Fig. 4—ARRANGEMENT OF CYLINDERS—A.T. AND §&.F.R.R, 
LOCOMOTIVE 


equipped, and that the stoker was adopted for the 
special purpose of enabling the engines to haul 
heavier trains. Further than this, new engines of the 
same type are being built, which are exactly identical 
except that the cylinder diameter is increased 2in., 
as the engineers are convinced that the mechanical 
stoker can fire all the coal needed to supply and main- 
tain steam for this greater cylinder capacity and power 
capacity. Thus the present-conditions point to engines 
of increased power and with no increase in total or 
adhesion weight. 

The engines described below are fairly representa- 
tive of regular every-day American locomotives for 
heavy traffic conditions, but it may be noted that no 
Mallet articulated locomotives are included. The 
Mallet type is now used so extensively and variously 
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Fig. 3-PISTON VALVE—ATCHISON, TOPEKA AND SANTA FE LOCOMOTIVE 


in water and 20 to 30 per cent. in coal, with an increase 
of 32 per cent. in the dynamometer horse-power. The 
economy is increased from 25 to 46 per cent., the rate 
increasing with the increase of power required. For 
fast express service it appears that the train load may 


on American railways that its omission properly calls 
for some explanation. ‘This is supplied by the state- 
ment that somo articles on the Mallet locomotives of 
the United States were published not very long ago in 
THE ENGINEER. It may be well to note, however, 


be increased 30 per cent., providing that this does not | that in at least one case it has been found possible 


impose too heavy a load for starting. 


Finally, it | 


y large non-articulated 


and preferable to use ver 


was concluded that a locomotive converted to super- | engines in place of the Mallet type. 


The main \ 


‘ 





THE ENGINEER 


AUG. 8, 1978 


es 








PASSENGER LOCOMOTIVES. 
The 4-4-0 type or four-coupled bogie type —known 
generally as the “‘ American ”’ type of engine—is now 
rarely seen in heavy passenger service, having been 


replaced largely by the 4-4-2 type of increased power. | 
Indeed, for very heavy work the four-coupled engines | 


are superseded by six-coupled engines owing to 


the great increase in weight of trains, which still must | 
run to timetables requiring the same if not a higher | 


speed. Thus the 4-6-2 type is now almost universal for 


heavy express train service, although the Rai/way Age | 
reversing gear is of the Ragonnet type, operated by 


Gazette has suggested recently that this is due partly to 
their being adopted by some roads because other roads 
are using them, and not because they are specially 
adapted to the requirements. In fact, says this paper, 
many 4-6-2 locomotives are being used where a 
properly designed 4-4-2 type would give better 
results. It is undoubtedly true that the four-coupled 
engine has decided advantages on fast runs where the 


| cylinders have slides of the Laird two-bar type, with 


axle properly. For the same reason the inside 


underhung crosshead connection. 

The steam chests for the 15in. piston valves are above 
the outside cylinders, with the vertical centre line 
about Tin. inside that of the cylinder. The piston 
valves are arranged for inside admission to the high- 
pressure cylinders, and one of these valves is shown in 
Fig. 3. The Walschaerts valve gear is used, and is 
practically identical with that of simple engines, since 
one pair of valves serves the four cylinders. The 


compressed air. The movement is controlled by a 
small vertical lever and sector—a reversing lever in 
miniature, with a rod to the valve of the cylinder 
whose piston rod actuates the reversing rod or reach 
rod. 

The crank shaft is shown in Fig. 5. It is of the 
built-up type, with a single central web and two 
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Fig. 5—-CRANK SHAFT—ATCHISON, TOPEKA AND SANTA FE LOCOMOTIVE 


trains are comparatively light and the gradients are 
favourable. Fig. 1 is an outline diagram of an engine 
of the 4-4-2 type on the Pennsylvania Railroad. 
This is thought to represent the limit of weight and 


power possible in a simple engine of this type without | 


superheater, and it is notable for the fact that the 
load upon its main pair of driving wheels reaches the 
enormous figure of 68,800 Ilb., or over 30 gross tons. 
This engine has cylinders 22in. by 26in., with driving 
wheels 80in. diameter, and its piston valves are oper- 
ated by the Walschaerts valve gear. The boiler is 
nearly 7ft. diameter, with a fire-box 6ft. wide and 9ft. 
3in. long, while the 460 tubes, 2in. diameter, have 
a length of 16ft. 
square inch. The boiler has 3364 square feet of 
heating surface in the tubes and 218 square feet in the 
fire-box, a total of 3582 square feet. The total weight 
in working order is over 103 gross tons, distributed as 
follows :—main driving wheels, 68,800 lb.; coupled 
wheels, 64,500 lb.; bogie, 51,300 Ib.; trailer, 46,900 lb. 

The double bogie tender is 9ft. 8in. high, and has a 


| hand crank leads. 


The boiler pressure is 205 lb. per | 


crank cheeks, It is llin. diameter, with 11 }in. crank 
pins. Each crank pin has two lin. pin keys in the 
cheek, and a square key in the central web, while each 
axle end has a square key in the cheek. The central 
web is of cast steel, and the other parts of forged steel, 
all pressed together and riveted over. The right- 


The steam pipes are arranged in a novel manner, 
which has been adopted for a number of locomotives 








in the past year or two. They extend through the 
side of the smoke-box and connect to openings on the | 
top of the steam chests, instead of forming the usual | 
horse-shoe shape with connections to the cylinder 
saddle. This greatly simplifies the passages in the 
cylinder castings. Some of the engines use oil fuel, | 
the others use coal and have the usual brick arch in 
the fire-box. The fire door and the grate-shaking 
mechanism are operated by compressed air. All the 
new engines have Schmidt superheaters, with 620 
square feet of superheating surface. The leading 
dimensions of these engines are given in Table L., 








Fig. E—ATLANTIC TYPE EXPRESS LOCOMOTIVE—ERIE R.R. 


tank 27ft. long. It carries 12 tons of coal and 7000 
gallons of water, and weighs 158,000 lb.—over 70 tons 
—loaded, or 64,400 lb. empty. It should be said 
that this particular engine was somewhat experi- 
mental, preliminary to developing other engines of 
this type, and its driving axle load represents a maxi- 
mum which is hardly likely to be exceeded. 

As noted above, the six-coupled engine is in the 
ascendant for heavy passenger service, and is repre- 
sented mainly in the 4—6--2 type. An engine of this 
class is shown in Fig. 2, and is notable as being a 
four-cylinder balanced compound. It is one of about 
fifty such engines on the Atchison, Topeka and Santa 
Fé Railway, which is one of the few railways making 
extensive use of balanced compounds. The four 
cylinders are in line under the smoke-box, but the 
inside—high pressure—cylinders are placed about 26in 
higher than the outside low-pressure cylinders, as 
shown in Fig. 4. They are also inclined 74 deg. from 
the horizontal, and have shorter piston rods in order 


to enable the connecting-rods to clear the first driving | 


' Pére Marquette Railroad, with engines of the 4-6-2 





page 137, in comparison with those of a very large 





simple engine of the same type. 

As regards the very extensive use of locomotives of 
this 4-6-2 type, or Atlantic type, and the rapid 
introduction of superheating, it is of interest to note 
that superheater engines have shown a very marked 


economy over non-superheater engines. On the 











type, practically identical except for superheater 
equipment, and running in the same service, the 
superheater engines are said to show a fuel economy 
of 22 per cent. over the others. This is very general 
experience, and on many roads still better results are 
obtained in regular service. 

In Fig. 6 is shown a powerful 4—6—2 simple passenger 
engine of the Erie Railroad, although it is shown 
bearing the builders’ number. This engine is of 
special interest from the fact that it was designed by 
the builders with the main purpose of reducing the 
ratio of weight to power ; in other words with a view 
to the minimum weight for maximum power, having 





due regard to economy in maintenance and repair, 
and keeping within a specified limit of whee] loads 
How reductions have been made is indicated by the 
following list, comparing the weights of certain Part 
of the Erie engine and a somewhat smaller : 
the same type :— 


engine of 


Erie R.R. 
Cast steel, 14,940 Ib. 
Press. steel, 575 Ib. 
Cast steel, 715 Ib. 
Bar steel, 1014 lb. 
Link yoke bracket Cast steel, 180 Ib. 
Trailing bogie 13,870 Ib. 

The use of cast steel for the cylinders was adopted 
in order to reduce weight, and this weight is further 
reduced by the use of outside steam pipes, th, 
eliminating the central steam passages in the cylingy, 
saddle. This latter arrangement simplifies {he COFing 
of the cylinder casting, and gives a direct passage ¢j 
steam to the steam chest, while it improves the 
steaming property of the engine by removing a Jap, 
part of the obstruction to draught in the smoke-box 
In weight of cylinder casting alone it is estimated thy 
the simpler construction and the use of cast steel hay, 
effected a saving of nearly two tons as compured wit) 
cast iron cylinders with the ordinary arrangement 9 
passages in the saddle. The pistons have tail roq, 
with self-centering slides bolted to the cylinder head. 

This engine has a radial-stayed fire-box of the for, 
shown in Fig. 7, the radius of the crown sheet being 
7ft., and that of the outer shell varying from 43), 
over the tube plate to 37in. over the back plate. This 
was the first engine to have the steam pipes led throug) 
the sides of the smoke-box to a direct connection wit 
the steam chests, instead of connecting with passage; 
in the cylinder saddle casting. The Schmidt super. 
heater with 36 four-tube units is used, and in a serie, 
of tests this engine has reached a maximum superheat 


A.B.C. RR. 
Cast iron, 17,600 lh 
Cast steel, 1759 1," 
Cast steel, 1145 |); 
Cast steel, 1350 1)," 
Cast steel, 540 Ih, 
18,940 Ib, 
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Frame cross brace 
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Fig. 7—FIRE BOX—ERIE R.R. LOCOMOTIVE 


| of 341 degrees. with an average of 276 degrees, which 


is said to be the highest record for any American 
locomotive. The boiler capacity is unusually great, 
and there is practically no reduction in weight made 
in this part of the engine, but, on the other hand, the 
capacity is much greater than that of most boilers of 
about the same weight. The frames and cylinders 
are of cast steel, the latter having cast iron bushings. 
and increased strength without increase in weight wis 
effected in many parts by the use of vanadiurn steel. 
This applies to the cylinders, frames, driving wheel 
centres, connecting and piston rods, valve motion and 
crank pins. Vanadium was used also in the cast iron 
bushings of the cylinders and steam chests. 

The valve motion is of the Walschaerts type, now 
commonly used on American engines, and its arrange- 
ment is shown in Fig. 8. Its return crank or excentri¢ 
crank has a length of 17}in. between centres. The 
valve gear is controlled by a screw reversing geal, 
but it is rather strange that the power reversing gee! 
is comparatively rarely found on American locomo- 
tives, and only on those of very recent construction. 
This is the more singular, in view of the fact that 
engines of great size and weight have been a col- 
spicuous feature of American railways for many yea!’ 
With such engines running at any but very low speed, 
the shifting of the valve motion by the ordinary 
hand lever requires a certain “ knack ”’ in addition to 
considerable muscular force, with the risk of the lever 
getting away from the contro] of the enginemar. 
The natural result is that the men are not likely to 
adjust the cut-off to meet minor variations of working 
conditions, so that the engine does not work 
economically as it might. Further than this the hand 
gear cannot be operated as quickly or give anything 
like as fine an adjustment as a power operated gear. 
The wide adoption of the Mallet engine gave an 
impetus to the use of power reversing gears, 25 the 
handling of four sets of valve motion would be a pretty 
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As a result of this, the application of 
euch gears is now included on many large engines 
ordinary types. In some of these the reversing rod 
orreach rod is operated by screws and threaded sleeves 
and in others by connection to a cylinder and piston 
ysing stew Or compressed air. . : 

In the accompanying Table I. are given the leading 
nsions of this specially interesting engine, as well 
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Walschaerts gear, while the inside cylinder is served 
by the Joy valve gear. The outside cylinders drive 
the rear coupled axle, while the inside cylinder drives 
| the first coupled axle. The engines were designed by 
Mr. H. D. Taylor, formerly locomotive superintendent. 
They have cylinders 19in. by 24in., with driving wheels 
| 6ft. 8in. diameter on the 4-4-2 engines and 6ft. 2in. 
| diameter on the 4-6-2 engines. The weight is about 
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Fig. 8-WALSCHAERTS’ VALVE 


as of the four-cylinder balanced compound previously 
described, both of these being of the 4-6-2 type ;—- 


Taste 1.-Dimensions of Large American Express Locomotives 
of the 4-6-2 Type. 
Railroad Erie R.R. A., T.& S F.R.R. 


4-cyl. bal. com. 
17}in. by 28in. 
29in. by 28in. 


simple or compound Simple 
Cylinders, high-pressure. . 27in. by 28in. 
(Cylinders, low-pressure ..  .. as 


Boiler, diameter at barrel 6ft. 3in. 5ft. 10in. 
Boiler plates Pee tin, to jin. Héin. to fin. 
Working pressure 185 Ib. 210 Ib. 
Firebox, type .. Radial stay Radial stay 
Fire-box, length 9ft. 6in. 9ft. 1din. 
Fire-box, width 6ft. 3in. 6ft. 44in. 
Fire-box, depth, front 6ft. lin. 6ft. 34in. 
Fire-box, depth, back Sit. 6in. 5ft. 5jin. 
Fire-box plates Sin. ?in. 

Tube plate ant wae jin. *%in.” 
Water spaces at mud ring 4}in, 4}in. and din. 
Tubes, number... 207 199 
Tubes, diameter 2}in. 2}in. 
Tubes, length .. 22ft. 21ft.J 


Superheater tubes, number .. 36 26 
Superheater tubes, diameter. . 5}in 5hin. 


Heating surface, fire-box 220 sq. ft. 181 sq. ft. 
Heating surface, tubes .. 3800 sq. ft. 3233 sq. ft. 
Heating surface, arch tubes .. 28 sq. it. 19 sq. ft. 
Heating surface, total 4048 sq. ft. 3443 sq. ft. 
Superheating surface 897 sq. ft. 619 sq. ft. 
Grate surface 7 ae 60 sq. ft. 58 sq. ft. 
Driving wheels, diameter 6ft. 8in. 6ft. lin. 
Bogie wheels 3ft. Oin. 3ft. 10}in. 
Trailing wheels 4ft. 2}in. 4ft. 2in. 


llin. by 10in. 


llin. by 12in. 
9in. by 12in. 


Journals, main axle. . : 
. 10$in. by 12in. 


Journals, coupled axles .. 


Wheel base, driving a ae 14ft. 13ft. 8in. 
Wheel base, engine... .. .. 35ft. Jin. 35ft. lin. 
Weight on driving wheels) .. 172,500 Ib. 163,500 Ib. 


54,600 Ib. 
50,700 Ib. 
268,800 Ib. 
2ft. 10}in. 
5hin. by 10in. 
9000 U.S. gals. 


49,500 Ib. 
47,000 Ib. 


Weight on bogie .. .. 
Weight on trailing axle .. 
Weight, total engine ». «. 269,000 Ib. 
Tender, double bogie, wheels. . 3ft. 
Tender journals a a — 

Tank capacity .. .. 8000 U.S. gals. 


Coal capacity ..  .. 14 tons 12 tons 
Wheel base of tende 20ft. 10in. — 
Wheel base, engine and tender --- 67ft. 
Weight of tender, loaded 161,800 Ib. mee 


While six-coupled engines are in general use for 
eS 


express passenger trains, eight-coupled engines are | 
sometimes necessary where heavy trains have to be | 
handled on long and severe gradients, but, of course, | 
in such eases the speed is relatively low, say, about | 
An interesting example of locomo- | 


30 miles an hour. 


tives designed specially for such conditions are the | 
4-8-2 passenger engines built for the Chesapeake and | 
Ohio Railroad, for work on a division and with traffic | 


that were a little too much for the 4-6-2 engines. 
The new 165-ton engines take trains of ten to twelve 


steel carriages, many of these being heavy sleeping | 
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94 tons, with 54 tons on the drivers for the four- 
coupled engines and 70 tons for the six-coupled 
engines. They have about 3300 square feet of heat- 
ing surface and 90 square feet of grate area, and one 
of the engines is equipped with a superheater. The 
engines were built at the railway company’s locomo- 
tive works in 1911 and 1912. 








NEW SEWAGE WORKS AT SURBITON. 


For the last two or three years work has been 
proceeding in connection with the construction of 
a sewage disposal plant to deal with the sewage 
of the urban district of Surbiton. Formerly the 
sewage of the district was treated on two sites— 
that from the old portion of the district at the works 
belonging to the borough of Kingston-on-Thames ; 
and that from the portion of the former Kingston 
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cars, with a total weight of 600 to 700 tons, and main- | 


tain a speed of 26 miles an hour on long gradients of 
lin 70 to 1 in 66. The 108-ton engines of the 4-6-2 
class could barely maintain the time-table runs with 
trains of 350 tons. 

The boiler has tubes 19ft. long, while the upper part 
of the fire-box projects 34ft. into the barrel as a 
combustion chamber. There are 4320 square feet 
heating surface, 67ft. of grate surface, and 830 square 
feet of superheater surface. The cylinders are 29in. 
by 28in., and the driving wheels 5ft. 3in. diameter, 
with a rigid wheel base of 16ft. €in., and a total weight 
of 385,000 Ib. The boiler pressure is 180 Ib., and the 
engine ean develop a tractive power of 58,000 Ib. 
The advantages of the 4~8-2 engines over the 4-6-2 
type in passenger service include greater starting 
power, and greater capacity at speeds proportionate 
to the smaller driving wheels. 

One of the most interesting developments in 
American passenger locomotive design is the use of 


three-cylinder simple engines for express train ser- | 


vice on the Philadelphia and Reading Railroad. 
They are used on trains making runs of 55} miles in 
fifty minutes with no stop, and 90 miles in ninety- 
eight minutes with two stops. The three cylinders 
are in line beneath the smoke-box, each with a piston 
valve above it. 


The outside cylinders have the | 


| rural district of Hook, Tolworth, and Southborough— 
| which were incorporated in the district in 1893—at 

the Tolworth Sewage Works. Just prior to the 
| inception of the new scheme the dry weather flow 
| at the first-named of these works was 345,828 gallons 

in the twenty-four hours, and at the latter works 
294,432 gallons in the same time. These, together, 
represented a total dry weather flow of 640,260 
gallons, this being produced by an estimated popula- 
tion of 18,800 persons and representing a rate of 
34.056 gallons per head per day. It is very nearly, 
but not quite, true to say that the whole district is 
| drained on the separate system. At any rate, all 
| road gullies and the roof and yard water pipes of all 
houses constructed since about the year 1893 have 
been connected to a system of surface water sewers 
which discharge directly into the Thames or its tribu- 
tary watercourses. The difference between wet and 
dry weather flow is hence by no means so marked at 
Surbiton as it is in places where the separate system 
has not been resorted to, but, on the other hand, the 
sewage produced by the district is by no means 
| Strong ; indeed, it may be called weak, and it is 
| purely domestic, there being practically no trade 
| wastes. 








The problem of dealing with the sewage so far as ' 


treating it was concerned was not, therefore, difficult 
of solution, but for many reasons it was found incon- 
venient to have two separate sewage works, and, 
moreover, these were becoming overloaded. Under 
these circumstances it was decided to lay out entirely 
new disposal works on a site known as Lower Marsh- 
lane, these works to be large enough not only to deal 
with the sewage at that time draining to the two works 
already mentioned, but large enough to treat a total 
of 1,050,000 gallons in the twenty-four hours. This at, 
say, 35 gallons per head per day represents a total of 
30,000 inhabitants, and is estimated to be sufficient 
capacity to satisfy the needs of the district as far as 
can be humanly foreseen until, at all events, the 
year 1932. 

The task of finding a suitable site and of designing 
the new works was entrusted to the engineer to the 
Urban District Council, Mr. Henry T. Mather, to 
whose courtesy we are indebted for facilities for 
inspecting the works, as well as for the information 
from which the following article has been prepared. 
It must be remarked at the outset that peculiar 
ingenuity has been displayed in the lay-out of the 
works, every possible advantage having been taken 
of the configuration of the ground, and the available 
fall, which is slight, having been utilised to the 
fullest extent. 

In order to deliver all the sewage on to the one site 
it was necessary to construct two intercepting sewers. 
In the case of one of these it was found possible to 
make its outfall at such a level on the site of the 
disposal works that no pumping would be required. 
This sewer is known as the southern intercepting 
sewer, and by it the sewage from a part of Surbiton 
and all the sewage of Hook, Tolworth, and South- 
borough is picked up from the three new main sewers 
for these districts and taken to the works by gravita- 
tion, entering the site at an elevation of 51.16ft. 
above Ordnance Datum. The number of houses 
draining to this sewer is 2541, or practically five- 
eight! s of the total in the district. The sewer is 24in. 
in diameter, and is constructed of concrete tubes in 
tunnel and open cut and laid with a gradient of 1 in 
550. The space round the tubes in tunnel was 
entirely filled with 6 to 1 P.C. concrete, and the timber 
left in. Where, however, it passes under the embank- 
ment of the London and South-Western Railway 
the sewer consists of cast iron turned and bored pipes 
entirely surrounded by concrete. The work of 
driving the tunnel through the embankment was 
carried out most expeditiously and_ successfully 
during one week-end in the presence of engineers 
of the railway company. Special precautions were 
taken to prevent settlement, and we understand 
that no disturbance of the permanent way of any 
kind made itself felt. The total length of the sewer 
is 1890 yards. 

The other sewer, known as the northern intercept 
ing sewer, brings to the works the sewage of the 
whole of the portion of the district to the north of 
the railway and from a small portion of the district 
to the south of the railway. Parts of the districts 
so served are very low-lying, and in order that the 
sewage might drain to the works it was necessary 
that this intercepting sewer should be laid at a con- 
siderable depth. Indeed, when it reached the work; 
the invert is as much as 39ft. below the surface of 
the ground. This sewer was partly 18in. in diameter 
laid in open trench and tunnel and partly 2lin. 
in diameter wholly in tunnel, the gradient throughout 
being 1 in 500. This sewer, the total length of which 
is 2187 yards, will deal with the sewage coming from 
1524 houses—practically three-eighths of the total. 
The sketch map—Fig. 1—shows the areas originally 
draining to the two older sewage works, and the 
éfeas now served by the northern and southern 
int21eepting sewers. 

A noteworthy feature of the scheme is that since 
the outfall is into the Thames and since there are 
houses near this point, the sewage from these has to 
be conveyed all the way to the works and then, after 
treatment, all the way back again, this being the 
only possible way of solving the problem. 

All the sewage coming down the northern sewer 
has to be pumped up to the same level as the sewage 
coming down the southern sewer, and the two sewages 
intermingled then flow through the works and, after 
purification, the effluent flows by gravity to the out- 
fall, no further pumping being required. We may 
say that the northern intercepting sewer when 
running full has a maximum discharge of 3,800,000 
gallons per day, the velocity being 2.92ft. per second, 
and the southern sewer a maximum discharge of 
5,100,000 gallons per day, the velocity being 3.067ft. 
per second. These together represent a quantity 
which is just over eight times the calculated maximum 
dry weather flow to be reached in the year 1932, so 
that they should be amply large for their purpose. 

The sewage coming down the northern intercepting 
sewer passes through a straining grid into a pump well, 
which has a capacity of 25,000 gallons. At the present 
time the scrapers for clearing the grid are driven by 
hand, but it is proposed very shortly to install a small 
electric motor for this purpose. Since the invert of 
the southern intercepting sewer is 51.16 above 
Ordnance Datum, and since the invert of the pemp 
well is 6ft. below Ordnance Datum, it follows that 
the sewage coming down the latter has to be pumped 
through a height of just over 57ft. For the pumping 
four sets of pumps have been provided. Two of these 
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ean each deal with up to 370 gallons per minute and 
two with 1000 gallons per minute. All four working 
together could, therefore, raise 2740 gallons per minute, 
or 3,945,600 gallons per day, which is 145,600 gallons 
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The length of rising main is 985ft. This main is of | 
cast iron and is 16in. in diameter. | 

Two of the pumps are of the three-flow plunger | 
type, each being driven by belt from a horizontal | 


steamengine. The pumps were made by the Worthing- | 


ton Pump Company and the engines by Marshall, | 
With an engine speed 


Sons and Co., Gainsborough, 
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Fig. 4—PLAN AND SECTIONS OF PRECIPITATION AND STORM WATER TANKS 


One of these sets is placed at each end of the pump 
chamber, and in between there are two centrifugel 
pumps supplied by the Worthington Pump Company | 
and driven through gearing by two high-speed engines 
made by W. Sissons and Co., Gloucester. These 
pumps are arranged with their spindles vertical, and 
are also fixed on the floor of the pump chamber so as 
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chamber is 6ft. below Ordnance Datum. The suction | throw pumps can together deal with varying quanti- 
They were | ties of sewage up to just over one million gallons of 
placed at this level so as always to be above the level | sewage per day—which is a good deal more than the 
of the sewage in the suction sump, and so that any | dry weather flow may be expected to be for some time 


It seems probable that one of the pumps 
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; will be able to deal with all present requirements at 


ordinary times, especially as it is not anticipated that 
the volume of sewage coming down the northern inter- 


| cepting sewer will increase to any appreciable extent 


as most of the land available for building has been 
developed. An ample pumping plant is, of course, a 
most desirable adjunct, and it has enabled the capa- 
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Fig. 5-GENERAL PLAN OF THE SURBITON SEWAGE DISPOSAL WORKS 


of 200 revolutions per minute the pumps make 41 
strokes per minute. The pumps are fitted in a pump 
chamber, the floor of which is about 32ft. below the floor 
level of the engine-house, and 6.25ft. above the invert 
of the northern intercepting sewer. The floor of the 
pump well, which is adjacent to but below the pump 


to be accessible for repairs at any time. They are 
primed by means of steam ejectors so that the suction 
lift of 16ft. is readily overcome. 

Ordinarily it will be the three-throw pumps which 
will be at work, the centrifugal pumps only being 
employed at times of excessive flow. The two three- 


city of the pump well to be limited to the 25,000 
gallons mentioned above. 

The whole of the steam required by the pumps and 
for other purposes, which we shall mention later on, 
is produced by the burning of the refuse of the 
district. The refuse is brought to the works by 
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Fig. 8—INTERIOR OF ENGINE HOUSE 


horse carts, which take it up an incline and shoot 
it on a level platform just above the charging floor 
of the destructors. The refuse is of the type ordinarily 
produced by a district such as Surbiton, and at the 
present time the amount averages about 12 tons per 
day in summer and 18 tons per day in winter. No 
attempt is made to sort it,and it is fed into the fur- 
naces just as it is received—old tins and all. It is 
burned in two Heenan and Froude two-cell destruc- 
tors, which are back fed, but which are provided at 
the front with a coal burning grate for use should 
the refuse be insufficient in quantity or quality to 
produce the necessary heat for firing the boilers. 
There are two of the latter, and they are of the Babcock 
and Wilcox type, each with a heating surface of 980 
square feet. The flue gases escape through a chimney 
100ft. high and 4ft. in diameter at the top, which was 
built by the Custodis Company. For supplying heated 
air to the grates of the destructors there is a bank of 
tubes in the main flue. Air is taken in through a 
perforated duct which runs along the top of the 
destructor and boiler-house, and is drawn in by a steam- 
driven fan and forced beneath the grates of the 
destructors. 

Other plants deriving steam from the boilers are 
an air compressor for sludge ejection, pressing, &c., 
and a small steam-driven dynamo. The air com- 
pressor, which is of the horizontal type, was made by 
Tilghman’s, Broadheath, Manchester, and has a 
capacity of 150 cubic feet of free air per minute com- 
pressed to 120 lb. per square inch. The steam dynamo, 
the engine of which was made by Messrs. E. Reader 
and Sons, and the dynamo by the Union Electric 
Company, is of 8 kilowatts capacity and generates 
current at a voltage of 100. It is employed for supply- 
ing current for various motors and for lighting pur- 
poses. There is also a second dynamo of similar 
make but of 114 kilowatts. 

The building which houses the destructors for 
boilers and pumping machinery is shown in plan in 
Fig. 2. It is a substantial brick structure with 
boarded and slated roofs and steel casements. It also 
contains the sludge pressing machinery, which will 
hereafter be referred to, a laboratory, mess-room, 
baths, lavatory, stores, &c. 

The sewage is treated on the most modern lines. 


At the point where the pumped and unpumped por- 
tions are delivered the combined flow enters one or 
other of two detritus tanks—see Fig. 3. These are 
in the form of two branches from the entrance channel 
with an island between them. Arrangements are 
made so that the liquid can be diverted into either 
branch at will so that the other branch can be freed 
for cleaning purposes. Each branch or tank has a 
capacity of 12,000 gallons. The detritus is removed 
by a hand-worked grab carried by a jib crane and will 
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Fig. 1O—DETAILS OF FILTER BED 


be delivered into trucks which will be run on rails to 
any required part of the site for disposal on spare land, 
of which there is a considerable area. At the outlet 
end of the detritus tanks the two channels unite 
again into one channel, and this channel is provided 
with two weirs. Over one of these the sewage pro- 
ceeds through a Venturi meter and thence through a 
precipitant house to the precipitation tanks, while 
over the other it reaches an overflow channel. The 
weir leading to the tanks is provided with an auto- 


Fig. 9—SLUDGE PRESS HOUSE 


matic regulating arm which, by altering the level of 
the weir, prevents more than three times the dry 
weather flow passing over the weir. All in excess of 
this quantity passes over the overflow weir and finds 
its way to the storm water tanks, which will be referred 
to later on. 

The sewage after passing through the Venturi 
meter passes, as we have said, into a channel or 
carrier underneath the precipitant house. At the 
time of our visit the necessity to use any precipitant 
had not arisen, but later on when it is required it 
will probably take the form of lime or lime and 
alumino-ferric. Arrangements have been made for 
mixing and applying these, but the appliances are 
not, as yet, all in position. A notable feature is that 
effluent water is to be used for mixing the chemicals 
instead of mains’ water, and a considerable saving 
thus brought about. Inthe mixing or precipitant house 
is also the recorder of the Venturi meter, so that the 
attendant can know at all times how much chemical 
to add. 

On issuing from the precipitant house, the sewage 
enters—see Fig. 4—a channel which runs the whole 
length of the precipitation tanks without any draw-off 
channel, this being done so that the mixture of the 
chemicals with the sewage may be as complete as 
possible. The channel which is provided at intervals 
with baffles, then turns back on, and runs parallel 
to and immediately alongside itself, and as it passes 
each precipitation tank there is a take-off channel, 
which discharges into the tank over a weir. There 
are in all six precipitation tanks, which are formed 
with concrete floors and brick-faced concrete walls. 
Each of the tanks holds some 90,000 gallons, and 
each measures 80ft. long by 30ft. wide and 6ft. deep. 
The combined capacity of 540,000 gallons is slightly 
in excess of twelve hours’ dry weather flow, when 
the maximum flow of 1,050,090 gallons per 24 hours 
has been reached. The effluent from all the tanks 
flows into a collecting channel, in the centre of 
which are two overflow weirs, each of which is 
provided with three automatic syphons, the purpose 
of which is as follows :— 

Arranged in rows of five at such levels first of all 
that the effluent from the precipitation tanks can 
gravitate to the first row, and the effluent from the 
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row can gravitate to the second row, are the 


first pe f 
pacteria filter beds. These are each 81ft. in diameter 
and 4it. deep. Ordinarily they are to be used as 


yrimary and secondary beds, the. effluent first passing 
throu ch one set of filters and then through the other. 
however, in order that the two sets of filters 
may both, if required, be run as primary beds, that 
the syphons above mentioned have been installed. 
To explain their working in detail would take more 
space ‘than can be spared in the present instance, 
but we may say that the system has been devised by 
Mr. 8. H. Adams, of Adams Hydraulics, Limited, 
and is automatic when once it is set. By means 


It is, 











Fig. 1—SEWER PASSING UNDER RAILWAY 





parallel lines. Each filter bed has a main drainage 
channel running across one of its diameters—see 
Fig. 10. This channel is covered with perforated 
tiles. Leading into this centre channel are sub- 
sidiary radiating channels covered in the same manner 
and laid with a fall to the main channel. The outer 
ends of these channels coincide with openings at the 
base of the brick walls so that rods can be passed up 
them for cleaning purposes, should this be found 
necessary. 

In ordinary working, that is to say, when the effluent 
passes first through the primary filters, and then 
through the secondary filters, the final effluent from 
each of the latter flows into a channel which delivers 
over a couple of weirs into two humus tanks, which 


j are designed to deal with 90,000 gallons at once, or, 


| 


| 
| 


of an ingenious combination of syphons, air chambers | 


and air valves, the installation can be made auto- 
matically to divert the precipitation tank effluent 
either into the two sets of filters as primary beds, 
or all of it into the first set of beds, as and when the 


conditions of flow of sewage demand that these 
changes shall be made. 
The filter beds are made with 9in. brick walls. 


The bricks employed are Southwater No. 1 sewer 
bricks, made by the Sussex Brick Company, Limited, 
and only absorb .7 per cent. 
immersed in water for seven days. The cubic con- 
tents of each set of filters amounts to over 3800 cubic 

















Fig. 12—SEWER PASSING UNDER RAILWAY 


yards, the filling material being hard clinker broken 
into sizes varying from 5in. at the bottom to }in. 
gauge at the top. The material in the upper set, 
or primary filters, is practically the same in size as 
in the lower set, or secondary filters. The filters have 
been designed to deal with 1,050,000 gallons of sewage 
per day, which is at the rate of 135 gallons per cubic 
yard of filling material per day. Each filter bed is 
fed by a revolving four- armed distributor. These 
distributors were made by Adams Hydraulics, Limited, 
of York. They run on ball bearings and depend 
for their motion on the head of sewage. 

As will be seen from the plan, Fig. 5, the pree ipitation 
tanks, and the two sets of filter beds, are arranged in 


of their weight when | 


| than 12ft. of coveror less than 4ft., 
| with 
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| 
| 
| 
| 
| 
| 
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| 
| 





say, two hours’ flow. If the two sets of filters are 
working independently, then the two sets of effluents 
are separately led to these channels, and thence to 
the humus tanks. The latter are arranged side by 
side, and each measures 120ft. long by 15ft. wide, 
and averaging 4ft. deep. The discharge from them is 
over a weir to the effluent drain. This drain is 30in. 
in diameter, and is laid with a minimum gradient of 
1 in 725, and designed to discharge a maximum of 
8,250,000 gallons of sewage per day with a velocity of 
3.11ft. per second. In the construction of this drain 
numer Jus obstructions were encountered in one of 
the streets, owing to the presence of six 30in. water 
mains, besides a brick sewer, surface water drain and 
other water and gas mains, telephone and electric 
light cables, &e. This effluent drain has a total 
length of 2433 yards, and is composed of 30in. con- 
crete pipes laid for the most part in cut and cover 
trenches. It might here be stated that the whole of 
the sewers and effluent drain are laid on 6 to 1 P.C. 


concrete. Where in tunnel, or where there is more 
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Fig. 13—CONCRETE PIPE SEWER 


entirely surrounded 


concrete, but in all other cases the concrete 


|is simply brought up to the springing of the pipe. 


We mentioned above that there was an overflow 


| weir just above the precipitant-house, over which all 


the sewage in excess of three times the dry weather 
flow discharged. This weir delivers into a channel, 
which, running parallel to the inlet channel for the 
| precipitation tanks, leads to two storm water tanks. 
| These are the same size as, and are constructed parallel 
with, the precipitation tanks. The storm water 
will simply be delivered into them, and with no further 
treatment will then be discharged into the effluent 
drain just beyond the humus tanks. It might be 
considered that the storm water tanks were rather 
small as compared with the remainder of the installa- 
tion, but it should be remembered that the district 
is drained on the separate system. Moreover, they 
are almost identical in design with the precipitation 
tanks, so that at any future date, should further 
precipitation tanks be required, these can very easily 
be converted into such. 

Zach of the precipitation tanks is provided with a 
floating arm for syphoning off the liquid contained 
in it and delivering it to the pump well. This is 
done when it is desired to empty any one of the tanks 
for cleaning purposes. The storm water tanks have 
each two floating arms, by means of one of which 
part of the liquid can be drained into the pump well, 
while the remainder is drained by the other arm into 
a pipe leading to the effluent drain. 

The sludge which forms in the precipitation tanks 
can be drained off through valves into a sludge main 
which delivers the sludge by gravity into a pit which 
has been formed in the basement of the precipitant- 
house. From this it will be raised by means of 
‘*Coomb’s” ejectors to a concrete sludge tank, which 
has been built adjoining the power-house. In this 


| 


| make 








latter tank the heavier portion will settle to the bottom 
and the top liquid will be drained off to the main 
pump well, so that it may again be passed through 
the works. The concentrated sludge will then 
gravitate into rams in the basement of the press- 
house, which, as we have already explained, forms 
part of the power-house buildings. From these 
rams the sludge will then be forced by compressed 
air into three presses made by Messrs. Whitehead 
and Poole, of Radcliffe, near Manchester. 

These presses are of the usual type, and have a 
combined capacity of between 12 and 13 tons of 
pressed sludge cake per charge. It is uncertain 
whether there will be any local demands by farmers 
for this pressed cake, but if not it can be dealt with 
by burning in the destructors, though its calorific 
value is not very high or it may be dug into the waste 
land. It may be mentioned that the dry rakings 
from the screens will be disposed of in the destructors. 
The sludge from the humus tanks will be lifted from 
the collecting sump by an electically driven centri- 
fugal pump and run on to the adjoining land. 

The whole of the works—a comprehensive idea of 
which may be obtained from the plan, Fig. 5, and 
from the various engravings given herewith and on 
page 148—was designed by Mr. Mather, and has been 
carried out under the direction of Mr. Mather and 
Mr. A. P. I. Cotterill, M. Inst. C.E., the consulting 
engineer ; the contractors in chief being Dick-Kerr 
and Co., Limited; Messrs. E. and E. Iles, Wim- 
bledon, being the contractors for the southern sewers. 
The standard of the work is, as might be expected 
with such firms of contractors, high. Indeed, there 
is no part of the installation which struck us as being 
carried out in anything but first-class style. There 
has not, at present, been time to tidy up the site and 
it look smart, but though the whole of the 
sewage had not at the time of our visit been diverted 
to the new works, a considerable flow—about seven- 
eighths of the total—was being treated, and an 
excellent effluent, having regard to the short time 
the filter beds had been in operation, was being pro- 
duced. 

In conclusion, we would tender our thanks to Mr. 
Mather, who gave us every facility for examining these 
works, and provided us with the data and drawings 
from which this article has been prepared and illus- 
trated. We have also to thank the resident engineer, 
Mr. Stanley Wilkinson, A.M. Inst. C.E., for much 
useful assistance, and for the photographs which are 
reproduced herewith and on page 148. 








INSTITUTION OF MECHANICAL ENGINEERS. 
No. II.* 

THERE was a good attendance of members when 
the President took the chair at the opening of the 
proceedings on the second day of the Cambridge 
meeting. As on the previous day, the Senate House 
was allotted for the meeting. Attention was first of 
all given to a group of papers dealing with the 
drainage of the Fens, which were the subject of a joint 
discussion. 

There were three papers :— 
Fens,” by Mr. Richard F, Grantham ; ** The Drainage 
of the River Ouse,” by Mr. E. G. Crocker; and 
‘Modern Pumping Machinery for the Drainage of 
the Fens,” by Mr. Richard W. Allen. We give the 
following abstracts of these papers :— 


DRAINAGE OF THE FENS. 


GRANTHAM, of London. 


The Drainage of the 


THE 

By 

Tue drainage of the Fens has engaged the attention of several 
generations of engineers, with the result that large areas of what 

was formerly morass have been converted into exceedingly 
fertile land. This result has been attained, in the first instance, 

by cutting large arterial drains which discharge the water into 
the rivers, all of which discharge into the Wash. The rivers 

which receive the waters from the Fens are the Witham, the 

Welland, the Nene, and the Ouse, and these rivers also drain 


RicHAaRD F, 


‘uplands in the counties of Lincolnshire, Northamptonshire, 


Huntingdonshire, Cambridgeshire, and Norfolk. These rivers 
have from time to time been diverted and straightened, so that 
the waters are discharged into the sea much more rapidly than 
they formerly were. 

Between the Fens and the sea there are marshes, the nature 
of the soil of which is quite different from that in the Fens. The 
soil of the latter is peat, showing a black colour on the surface, 
and is derived partly from the deposition of silt and soil carried 
down by the streams and floods, and partly by decaying vegeta- 
tion and aqueous deposits over a long series of years. The soil 
of the marshes has been formed by a series of deposits of the sea. 
A cutting made through this soil will reveal the thickness of each 
successive deposit. 

The improvements in the drainage of the Fens, or what might 
perhaps more correctly be called the reclamation of the Fens 
from their condition of morass, have resulted in a general lower- 
ing of the surface of both fen and marsh, as it does in all marsh 
lands by the abstraction of the water and consequent shrinkage 
of the soil. While the settlement is in progress a gradual silting 
up of the bed of the rivers is taking place, so that the difficulty 
of maintaining an efficient system of drainage is much increased, 
especially when it is considered that the surface of the fens and 
marshes is exceedingly flat, and that, generally speaking, the 
surface nearest the uplands and farthest away from the outlets, 
in some cases perhaps 20 to 30 miles, is in some parts 4ft. to 5ft. 
lower than it is nearer the point of discharge. And further, in 
some areas navigation is, and must be, maintained, and the 
interests of navigation and drainage are necessarily conflicting. 

The uplands, which on one side bound the Fens, naturally 
discharge their waters into the fen drains, and unless means are 
adopted to intercept the water from them the fen land near 
the uplands is much flooded during excessive rains before the 
water can flow down to the outlets. It is therefore of the first 
importance to provide catch-water drains to intercept the 
upland waters and to discharge it into the rivers if possible by a 
separate channel. The Romans ——- this principle, and 
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cut what is*known as the Car Dyke, skirting the foot of the 
uplands all the way from Lincoln, past Bourne to the Nene near 
Peterborough. This Car Dyke is in existence still, but in many 
places has been neglected and has become more or less choked. 

Nine consecutive wet years, 1875-1883, in South Lincolnshire 
forced the attention of the country to the necessity of making 
improvements in the drainage system in the Fens. In 1880— 
1882 a great improvement was made by a new cut at the outfall 
of the river Witham, so that the lower end of the river, instead 
of meandering through the sandbanks in the Wash, now dis- 
charges direct into Boston Deeps, the result being that low- 
water level up to Boston was depressed about 4ft., and a corre- 
sponding beneficial effect felt through a great part of the area 
which it drains in South Lincolnshire. But the excitement 
created by the condition produced by those wet seasons after a 
time died down, and no such continued heavy rains have occurred 
until the extraordinary downpour in August, 1912. In the 
meantime the other rivers—the Welland, the Nene, and the 
Ouse—have been gradually silting up, and at the present time 
improvements in these rivers are urgently needed in order to 
obtain all the benefit of which the main drainage systems within 
their watersheds stand in need. 

The condition of the gravitation outfalls is of course the first 
consideration in all drainage systems, but the Fens are dependent 
very largely in their interior economy upon pumping the water 
from the low-lying lands into the main outfall drains, especially 
where navigation must be maintained in those drains. At atime 
when, as often happens, the tides, blown up by the prevailing 
wind, reach an abnormal height and great falls of rain occur 
concurrently, the water is too high in the main drains to admit 
the water from the Fens by gravitation, resort must be had to 
pumping. Thus numerous pumping mills have been established 
in the interior districts of the Fens. 

In the district drained by the South Forty Foot River—a 
great drain, with a fall of 3in. in the mile, which discharges 
through the Black Sluice into the Witham below Boston and 
extends up to Guthram Cote, a distance of about 21 miles, 
its course for the greater part of this length running nearly 
parallel with the hills which form the uplands, the drainage of 
the Fens which it traverses has hitherto depended on gravitation. 
Now, however, pumping engines in each fen are gradually being 
established. ; 

The same conditions prevail on the left bank of the Trent 
below Gainsborough, for, although the lands are not strictly 
speaking fen lands, the conditions are much the same. Of late 
years several pumping engines have been established on that side 
of the river, because when freshets come down, the water in the 
river has been so high that for some days no water from the land 
could be discharged by gravitation into it. ‘ 

The first form of pumping was by means of windmills and 
scoop wheels, but, although in many places scoop wheels have 
been retained, the windmills have been superseded or supple- 
mented by steam engines. The scoop wheel has in most cases 
been discarded for centrifugal pumps. In many cases in Norfolk 
the windmill is retained, but a portable steam engine is used as 
an auxiliary. 

The scoop wheels, which sometimes vary from 36ft. to 50ft. 
in diameter, have only a low degree of efficiency, generally esti- 
mated at about 30 percent. They have done good work, some 
of them with their engines having been at work for sixty years 
and upwards, but the expenditure of fuel in working them com- 
pared with present-day methods has been very large. In one 
case which the author was called upon to investigate the con- 
sumption of coal used in the case of a wheel 36ft. in diameter, 
draining 9000 acres, worked by a beam engine said to be 100 
horse-power, was 30 tons per week. 

A comparison of the cost made at the time with the cost of 
other forms of power showed the following result :— 

Present low-pressure engine .. .. .. 039 penny per b.h.p. per hour. 
High-pressure condensing steam engine 0°332 

Gas engine and suction gas .. .. .. 0272 

Diesel oil engine . . * OT = ” 

The lifts in the Fens vary from about 7ft to lé5ft. The 
average cost of pumping in the South Level of the Great Bedford 
Level, as given by Mr. W. H. Wheeler, has been 16. 25d. per acre. 

Embankments are formed for the most part along the sides of 
the main drains, so as to prevent the water in them overflowing 
the Fens during heavy rains when the tide is up at the outlets. 

In the line of most drains and rivers embankments are formed 
at some distance away from the sides of the drains, leaving spaces 
or “ washlands,”’ which form reservoirs in times of flood. These 
*“washlands ” are maintained as grass lands, and the water 
flowing over them does no harm except perhaps when a flood 
occurs during hay harvest. Long lengths of these “‘ washlands”’ 
are to be found between the old Bedford River and the Hundred 
Foot River in the valley of the Ouse, and also between the 
Nene and Moreton’s Leam in the Nene Valley. 

Many of these banks are made of material of a very poor kind 
for the purpose, owing to their situation on peat or light land, 
there being no good clay obtainable. 

Breaches in these banks during flood times in various parts of 
the Fens are of frequent occurrence, sometimes owing to lakes 
through the banks and sometimes owing to the water flowing 
over the top. The breaches cause a good deal of flooding of the 
fen land and consequent damage, and sometimes annoyance and 
disturbance between neighbours as to the liability for the main- 
tenance of the banks. 

Having regard, as already pointed out, to the depression of the 
surface of the land, on the one hand, and the gradual! silting up 
of the rivers on the other, the problem of the present day is how 
to provide for effectual drainage of the Fens and to prevent 
flooding of the Jand in times of excessive rainfall ; and not only 
is it a question of the present time, but also for the future, for 
as the land continues to settle and the rivers to silt up the diffi- 
culty increases. There are two remedies, one by clearing out 
and deepening the beds of the rivers, and the other by pumping 
at the outfalls. 

The outfalls of the drains discharge their water ultimately, 
of course, into the tideways. At each outfall of the principal 
areas there are tidal sluices to prevent the tide flowing up the 
main drains. There are the Grand Sluice and the Black Sluice 
at Boston in the Witham, the North Level Sluice in the Nene, 
the St. Germans Sluice draining the Middle Level, and the 
Denver Sluice draining the South Level in the Ouse. When 
the tide rises these sluices are closed, and when there are heavy 
floods in the rivers they sometimes remain closed for more than 
one tide, and this happens just at the time when the land inside 
is suffering from excess of water. 

The rivers are quite capable of improvement, but only at 
very considerable cost, and further, in most of them there are 
many authorities which heve jurisdiction over different portions 
of their lengths, so that it becomes extremely difficult to pro- 
pound a scheme in which all these bodies will agree. 

The other method is to pump the water at the outfalls into the 
tideway during times of excessive flood. This method would 
no doubt give relief, but it must be borne in mind that powerful 
engines would be required, and pumping would be necessary 
only for three or four months in the year, and in some cold dry 
winters might not be wanted. These are the considerations 
which must be weighed in each particular case, and no general 
rule can be laid down. 


MODERN PUMPING MACHINERY FOR DRAINAGE OF 
THE FENS. 
By Ricuarp W. AtLten, Member, of Bedford. 


The drainage of that large tract of low lands known as the 
Fenland, comprising over 450,000 acres, is generally but little 
understood. (See the accompanying map, Fig. 1.) That the 
subject is full of interest and the mechanical devices varied 
will be acknowledged, when it is mentioned that to-day the 


following methods are employed for carrying out this great | 
work, without which the land would be entirely unproductive :— | 
(a) Windmills driving scoop wheels ; (b) beam engines (single 
and compound cylinder) driving scoop wheels ; (c) beam engines | 
and horizontal engines driving vertical spindle pumps through 
gearing ; (d) vertical steam engines driving horizontal spindle | 
centrifugal pumps ; (e) horizontal oil engines driving horizontal 
spindle centrifugal pumps. 

To describe in detail the mechanism under each of these head- 
ings would be quite beyond the scope of this paper, and the 
author therefore proposes to deal chiefly with those which are 
included under headings (d) and (e). 

(a) Windmills driving scoop wheels.—This type of machinery is | 
rapidly disappearing ; the largest example now working is 
situated on the banks of the river Ouse at Harriermere, Middle | 
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Fen District, near Ely, the scoop wheel being 30ft. in diameter 
with 5ft. by l4in. ladles—Fig. 2. The dip of water on the ladle 
is lft. 9in. and the maximum lift to which the wheel is capable 
of working is 10ft. This mill has four sails, 40ft. long by 7ft. 
wide, and the ratio of gearing gives four revolutions of the sails 
to one of the scoop wheel. 

(6) Beam engines driving scoop wheels.—This class of machinery 
is gradually being replaced by more modern pumping engines, 
because in many cases, owing to the fact that the subsidence of 
the land has been so great, varying from }in. to lin. each year, 
the present level of the various main drains is too low to allow 
sufficient dip on the ladles of the scoop wheels. 

(ce) Beam and horizontal engines driving geared vertical spindle 
pumps.—aA difficulty now being experienced with many of the 


| season. 


Waldersea District Commissioners. IL]. Soham Mere, Dunn 
Gardner Estate. IV. Mr. Martin’s Farm, Hilgay. y, Ten. 


| Mile River Bank, Littleport and Downham District. 


Before describing the pumping stations in detail, it may be 
interesting to give in condensed form the main points to ‘. 
considered in the design and construction of drainage machinery 


| suitable to the conditions obtaining in this area :—(1) In th, 


wettest season the machinery only works five to six month, 
during the year, and in a dry season only three to four months 
and sometimes less. (2) Initial cost has to be kept as low mH 
possible, as the Fen Commissioners have seriously to considey 
their drainage tax. (3) Plant to be so designed as to rin cop. 
tinuously for at least a month. (4)'The machinery will » nerally 
be run by a skilled labourer, not a mechanic ; simplicity j, 
therefore essential. (5) Water for boilers and for condensing 
purposes always contains a large percentage of mud in suspen. 
sion, and this particularly so during the wettest time of the wer 
(6) Efficiency to some extent must be sacriliced tg 
initial cost and simplicity of design. (7) Cost of main‘enancs 
and renewals must be reduced to a minimum. (8) All calcula. 
tions must be based upon amount of coal consumed to the water 
horse-power discharged. (9) When new plant is instal'od, the 
old foundation must be utilised as far as possible. (10) Ajj 
new foundation work unless well stepped into existing ‘ounda. 
tions must be placed upon piled ground, or reinforced © ncrete 
employed. (11) The maximum quantity of water ha. to be 
always discharged upon the highest lift. : 

From experience gained, the machinery most suitable is that 
consisting of Lancashire boilers, vertical double-acting enclosed 
forced lubrication engines running at a moderate speed driving 
direct centrifugal pumps with horizontal spindles, the condensing 
plant of the jet type having the injection water well strained 
before reaching the condenser, and the air pumps driver: either 
direct from the engines or by gearing running in an 01! bath, 
It is upon these lines that these pumping stations hav» been 
designed, with the exception that engines of the open type have 
been supplied in place of those of the enclosed. This has been 
brought about by hesitation of the Fen authorities to depart 
from the exceptionally low-revolution engine, although in many 
cases the piston speed of the enclosed engine proposed hus been 
less than that of the open-type engine, yet permission to instal] 
the former has not so far been granted 

I. Prickwillow, Middle Fen District.—This pumping engine 
was installed in 1897, replacing a side-lever condensing engine 
of 60 nominal horse-power, erected in 1833, using steam at 
6 lb. per square inch, and driving a scoop wheel 33ft. tin. in 
diameter. 

The machinery—Fig. 3—consists of a vertical compound 
double-acting condensing open engine, driving direct an hori- 
zontal centrifugal pump. The steam cylinders are 21lin. and 
35in. diameter, each having a stroke of Ift. 8in. The enyine is 
capable of developing 300 indicated horse-power with steam 
pressure at 75 lb. per square inch. The diameter of the suction 
and delivery pipes is 43in., and the pump is capable of delivering 
150 tons of water per minute upon a 16ft. lift at 130 revolutions. 
The revolving dise is 5ft. 6in. diameter, and is made of cast iron 
and keyed to a steel shaft, running in white metal bearings. The 
pump is provided with steam ejector for the purpose of charging. 
The engine has fixed on the high-pressure crosshead a connect. 
ing-rod with reciprocating beam, the levers of which are con- 
nected to a single-acting air pump, 20in. diameter by lin. 
stroke. Attached to the air pump is a jet condenser, giving 
a constant vacuum of 26in. to 27in., steam being supplied by 
two Lancashire boilers, 23ft. 6in. by 8ft. diameter, with Galloway 
cross tubes. 

From March, 1912, to March, 1913, this engine ran on 209 days 
—of twelve hours’ duration—the maximum non-stop run being 
372 hours during the latter part of August. The average coal 
consumption was 3} tons for the twelve hours, including the 
raising of steam in boilers. 2 

This district has a taxable area of 11,000 acres and about 
25,000 acres to be drained, and to-day the drainage is mainly 
carried out by this pump, assisted by a 60 horse-power com- 
pound condensing beam engine driving a vertical spindle pump, 
the engine being supplied with steam at 65 lb. pressure. The 
main drain is 30ft. wide and 7ft. deep at starting level, and there 
are about thirty miles of drains connected thereto. 

The capacities of the old and new machinery may be of 
interest, and are tabulated below. It will be noted that, owing 
to the subsidence of the land, the lift of the pump has increased 
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Fig. 2—WINDMILL AND 30-FT. SCOOP WHEEL AT HARRIERMERE 


existing vertical spindle pumps, is that, in order to charge the | 
pumps, the water in the drains has to be raised to such a level | 
that there is grave danger of some of the lowest lying land being 
flooded before the machinery can be set in operation. The cost 
of lowering the scoop wheel or the pump, as,the case may be, | 
is such an expensive matter and the efficiency under the most | 
favourable conditions so low, that it is more economical to | 
remove the old plant and replace by more modern machinery. | 
(d) Vertical steam engines driving horizontal spindle centrijugal 
pumps.—During the past fifteen years a number of pumping | 
plants have been installed, in the majority of cases new machinery | 
included under heading (d) replacing existing appliances, for 
raising water. 
For purposes of illustration, the author has chosen some of the 
following stations in which he has been interested, representing 
some of the most recent work in the district ; but, at the same 
time, he wishes it to be understood that there are many other 


stations, such as those erected at Laneham, Puddock Bridge, —_— 


and in the North Level, which are doing excellent work :— | 





I. Prickwillow, Middle Fen Commissioners. II. Wisbech, 


in sixteen years from 13ft. 4in. to 15ft., and in eighty years it 
has increased practically 6ft. 


| 





Ib. 


Type of plant. 


Date of 
erection. 


sure, 
of engine, 


per minute. 
Lift in feet. 


| Steam pres- 
| Revolutions 


ft. in. | 
Side-lever condensing engine 
driving scoop wheel .. .. 
Vertical compound condens- 
ing marine engine direct- 
driving horizontal centri- 
fugal case pump ~. 


9 10g] 65.9 


1897 





1913 





Il. Wisbech, Waldersea District Commissioners. — This 
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Fig. 3—PRICKWILLOW PUMPING STATION 
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Fig. 6—MARTIN’S FARM PUMPING STATION 
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Fig. 7—TEN-MILE RIVER PUMPING STATION 
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machinery—Fig. 4—was erected in 1900. It consists of a 
vertical compound double-acting open engine driving direct a 
horizontal-spindle centrifugal pump. The engine has cylinders 
18in. and 29in. diameter by l6in. stroke, and is capable of 
developing 200 horse-power when running at 130 revolutions 
per minute. It is supplied with steam at 90 Ib. per square inch 
trom two Lancashire boilers, 29ft. by 7ft. 6in. diameter. The 
diameter of the suction and discharge pipes is 36in., and the 
pump is capable of discharging 100 tons of water per minute 
against a total lift of 15ft., the diameter of the dise being 4ft. 6in. 
A jet condenser is provided giving a constant vacuum of 26in. 
to 27in. i 
from the high-pressure crosshead. 

This district cons 
charged into the river Nene about five miles above Wisbech. 
It was originally drained by two engines, one erected in 1832, 


a Cornish beam engine of 70 nominal horse-power, working a | 


bucket pump 62in. diameter with 7ft. 6in. stroke, and the other 
erected in 1883, a single-cylinder condensing engine driving a 
vertical-spindle centrifugal pump. The former plant 
removed in 
above, the old well being used for the suction pipes of the pump. 


The air pump, l6in. diameter by 9in. stroke, is worked | 


ts of 5000 acres, and its waters are dis- | 


was | 
1900 and replaced by the machinery described | 


by two pumping stations, seven miles apart, one at the Hundred 
Foot River and the other at the Ten-Mile River. The first 
steam plant erected in the district was a 30 horse-power engine 
and scoop wheel at the Ten-Mile River in 1818. 

In 1829 an 80 horse-power beam engine, having a cylinder 
3ft. Gin. diameter by 8ft. stroke driving a scoop wheel 41 ft. in 
diameter, was installed. This wheel was in 1882 increased to 
50ft. dameter, with sixty ladles, 8ft. long by 3ft. wide, and is 
working to-day. 

At the Ten-Mile River Bank Station in 1843 the original steam 
plant was removed, and an 80 horse-power condensing beam 
engine was erected driving a scoop wheel 42ft. 8in. diameter, 
| this wheel being increased to 43ft. 8in. diameter in 1880. The 
wheel had fifty scoops 7ft. 6in. radial length by 3ft. wide, and 
| made 4} revolutions per minute, the gearing being 7 of engine 
| to 1 of wheel, and at that date had an average dip of the scoops 
of 3ft. Owing to the subsidence of the land, this dip was 
| gradually lowered to Ift. 10in., and in 1912 this plant was 

removed, and the centrifugal pumps previously described were 
installed. 

(e) Horizontal oil engines driving horizontal-spindle centrifugal 

| pumps.—This class of machinery has been installed especially 





Practically no alteration was required to be made to the founda- | 


tions or building. 
Ill. Soham Mere, 
plant—Fig. 5 


Dunn Gardner Estate—This pumping 


The engine is of the open compound type driving direct the 
centrifugal pump. The engine has cylinders Yin. and 1Ldin. 
diameter by 9in. stroke, and it is capable of developing 65 brake 
horse-power when running at 250 revolutions per 
steam being supplied from a Lancashire boiler, 20ft. by 6ft. 3in. 
diameter, at 120 Ib. per square inch. 

The diameter of the suction and delivery pipes is 22in. and 
the pump is capable of delivering 35 tons of water per minute 
against a total lft of 17ft. The condensing plant is of the ejector 
type, capable of maintaining a vacuum of 26in. The injection 
water centrifugal pump is driven by belting from the main 
engine shaft, this water being carefully strained on the suction 
side. 

The pump was placed in the old wheel house and the suction 
and discharge pipes laid in the wheel race, no alteration whatever 
being made to the suction and delivery culverts. The engine 


stands in the old engine-house upon the old foundations, the | 


foundation work being therefore reduced to a minimum. The 
coal burned is from 2} to 3 tons in twenty-four hours. The 
main drain is about 20ft. wide and 6ft. deep at starting point, 


altogether five or six miles of drains connecting thereto, the | 


discharge culvert being 6ft. by 4ft. 6in. wide. 

This district consists of about 2000 acres, and discharges its 
waters into Soham Lode about four miles above Ely. It was, 
as its name implies, an inland lake, and was originally drained by 
windmills and the steam-driven scoop wheel previously described. 
The strata of the soil consist of about 4ft. of silt, 3ft. to 4ft. of 
peat and then the clay. About 650 acres are held by small- 
holders, the land, in quantities of 50 acres each holding, being 
let by the Cambridgeshire County Council. 

IV. Martin’s Farm, Hilgay.—This plant, erected in 1909, 
is one admirably suitable for landowners wishing to have, or 
eompelled to have, their own drainage plant. It consists of an 
open double-acting single cylinder non-condensing engine driving 
direct a horizontal-spindle pump. The diameter of the cylinder 
is 10in. with a 9in. stroke, and when supplied with steam at 
60 lb. pressure per square inch and running at 275 revolutions 
per minute is capable of developing 30 brake horse-power. 
The pump delivers 13} tons of water per minute against a lift 
of 17ft., the main suction and delivery pipes being 1]4in. diameter. 
The end of the discharge pipe which is water sealed is fitted 


was erected in 1910, and replaced an old beam | 
engine working with 10 Ib. of steam, driving a 36ft. scoop wheel. 


minute, | 
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discharging from the Middle Level is fully dealt with hy M, 
Grantham, and the works in the river Nar and other portions 
are similar to those which will be described. The map—fig, 7 

shows the river with its principal tributaries, the positions of 
the locks, chief pumping stations, and other information. 

The tidal portion of the river.—Commencing at the mouth of 
the Ouse and proceeding upwards, we — first the stone training 
banks and then the entrance channel leading to King’s Lyny 
docks, and so through the Eau Brink Cut—an artificially em. 
banked cut about four miles in length—to the sluice from which 
the Middle Level Drainage cischarges, and so on to Denver Sluice 
which will be described later. ‘he important works in thi, 
part of the river are the maintenance of the banks and of the 
channel to the sea. This is done by means of faggots ; 30,009 
faggots are used in the repair of these banks annually, and the 
latter are maintained in a very good state, although, infor. 
tunately, the same cannot be said of the banks of some other 
portions of the river. The maintenance of the channel! to the 
sea is exceedingly important,.the free discharge of the flood 
waters being vital ; from observations taken, it has been found 
that low water of spring tides does not now fall to as low » level 
as in former years, and investigations are at present proc ding 
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Fig. i—RIVER LARK SANK—TYPICAL CROSS SECTION OF NEW WORK 


for small plants in several districts, the first to be erected being 
at Denver Parts in 1897, and consisted of a 9 brake horse-power 
| oil engine driving an llin. centrifugal pump. Mention should 
also be made of a 24in. pump driven by a 40 brake horse-power 
oil engine in the March Third district, and an 18in. pump driven 
by a 40 brake horse-power engine at Willingham. The author 
understands that a plant capable of delivering 100 tons of water 
per minute has just been installed in the Methwold and Feltwell 
district. This type of machinery has not, however, met with as 
much support from the Fen Commissioners as was at one time 
anticipated, the efficiency for plants of large capacity having 
yet to be determined and the danger of fire being points which 
may have been the cause of the slowness of development in this 
direction. The interior and exterior of some of the pumping 
stations referred to were shown in some photographs which were 
reproduced in the paper. 
THE DRAINAGE OF THE RIVER OUSE BASIN. 
By E. G. 
The river Ouse is perhaps one of the most interesting of the 
rivers in the eastern counties from an engineering standpoint. 
The manner in which it has been confined between banks, and 
the reclamation and drainage of the Fen lands through which it 
flows, are to-day a monument to the perseverance and industry 
of the people who in former years carried out these, at that time, 
great works. It is not intended, however, to deal with an 
historical account of the construction of these works, but to 


CrockER, Member, of Ely. 


to ascertain the cause of this, cross-sections of the river from 
St. Germains to the sea having been taken. The problem of 
drainage thus brought about is very interesting, and one calling 
for very careful consideration ; conditions of drainage have, 
however, so altered during recent years that with no improve. 
ment works in the river, it is in the exact condition the: one 
would expect to arise. The lowering of this low-water level 
will necessitate considerable dredging and enlarging of the 
river channel, and even so the low level of former years cannot 
be expected to be obtained. 

Denver Sluice.—This is the most important work in the river 
Ouse, as on it depends the safety of the whole of the Fens in 
the South Level. Its duties are three-fold :—(1) To prevent the 
tidal waters from passing up the river ; (2) to discharge flood 
waters ; and (3) to maintain the water in the river at the normal 
navigation level of 4.92ft. above Ordnance Datum. The 
importance of the sea gates being maintained in proper working 
order will be apparent when it is remembered that the level 
of the tops of the river banks is from 12ft. to 13ft. above 0.D., 
whilst an ordinary spring tide rises to 14ft. above O.D. at the 
sluice, the highest recorded tide being 17.51ft. above O.D., 
that should anything occur to prevent these gates closing on a 
spring tide, practically the whole of the Fens of the South Level 
would be flooded. On its discharging capacity depends the 
prevention of the flooding of the Fens in flood time, this dis- 
charge varying with every tide and with the different heights 
of the river water, and of low water on the sea side. 

The present sluice was constructed in 1832, and consists of a 








Fig. 2-DENVER SLUICE FROM SEASIDE AT LOW WATER 


with a balanced flap valve to prevent syphoning back of the 
river water when the pump is not working. The boiler is 20ft. 
by 5ft. diameter. 

This estate, which is situated in Hilgay Fen, discharges its 
water into the river Ouse, about five miles above Denver sluice. 
The area is 750 to 800 acres, and was formerly drained by a 
single-cylinder beam engine driving a 34ft. diameter scoop 
wheel. Beyond deepening the suction and discharge culverts 
for a short distance, and partially removing the division wall 
between the engine-house and wheel-house, no foundation work 
was necessary, the pump being placed on girders directly over 
the old wheel race. Fig. 6 shows the arrangement of this plant. 

V. Littleport and Downham District, Ten-Mile River Bank 
pumping station.—This installation, which is one of the largest 
drainage stations in the Fens, was erected in 1912. It consists 
of two double-acting open compound condensing engines driving 
direct horizontal-spindle high-efficiency centrifugal pumps. 
The engines have cylinders 14in. and 22in. diameter by 13in. 
stroke, and are each capable of developing 200 brake horse-power 
with steam at a pressure of 120 lb. per square inch. 

The diameter of the suction and delivery pipes is 48in., and 
the ends of the discharges are fitted with multiple flap valves. 
Each pump is capable of delivering 150 tons of water per minute 
upon a lift of 15ft., or 190 tons of water per minute upon l0ft. 
lift, when running at a speed of 210 to 220 revolutions per 
minute ; each pump is fitted with outside bearings and steam 
ejector for charging purposes. 

The condensing plant is of the jet type, each engine driving 
through gearing enclosed in an oil bath, twin air pumps which 
run at 90 revolutions per minute. The diameter of each barrel 
is 8fin. diameter by I lin. stroke, and they maintain a constant 
vacuum of 26in. The injection water is drawn from the main 
discharge culvert, passing through a twin strainer which can be 
cleaned without causing any cessation in the flow of the water. 
The air pumps discharge into a hot-well, from which the feed 
pumps draw their water. Steam is supplied by three Lanca- 
shire boilers, 25ft. by 7ft. 3in. diameter, the feed water having 
its temperature raised bt’ means of a live steam heater. The 
pumping machinery—F’g. 7—is so arranged that each unit is 
quite independent of the other. 

The following records of the working of these pumps have been 
kindly supplied by the officer of this district :—From October 
30th, 1912, to April 9th, 1913, the total hours of running were 
1458. Total fuel consumed, 600 tons. Total average lift, 
lit. 8in. 1 
tons per minute. The main drain is about 23ft. wide, and in 
all approximately 26 miles of drains connect thereto. At 
starting point of pumping there is 6ft. of water in the drain, and 
at stopping it is lowered to about 2ft. 

This district has a taxable area of 26,000 acres, but a total 
area to be drained of 35,000 acres, which was originally carried 
out entirely by windmills, At present the whole area is drained 


Total water discharged, approximately, 170 to 180 | 


describe them briefly as they exist to-day, together with some 
detail of the work necessary to maintain them in a satisfactory 
state, and to give particulars of the drainage of some of the Fens. 

General description.—The river Ouse 1s the outfall for the 
drainage of 1,936,000 acres of land ; the western branch of the 
river with its principal tributaries—the Tove, the Ouzel, the Ivel, 
the Kym and the Aleonbury Brook-—drain an area of ,760,873 
acres through the Hundred Feet River; the eastern branch of 
the river with its principal tributaries—the Cam, the Lark, 
the Brandon and the Wissey—drain an area of 884,338 acres 
through Denver Sluice ; between Denver Sluice and St. Germains 
the river Ouse receives the drainage of 52,424 acres; at St. 
Germains it receives the drainage of 154,515 acres through the 
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Fig. 3—DENVER SLUICE FROM FIVER SIDE 


navigation lock 74ft. in length between gates with a width of 
18ft.; it is fitted with double gates so as to permit of the pas-age 
of vessels at any state of different water levels, and three drainage 
eyes 17ft. 6in. in width fitted with sea and river gates, the 
level of the sills being in all cases 8.24ft. below O.D. The 
construction of the sluice and of the doors calls for no special 
comment, except that particular care was taken in piling and 
sheet piling the foundations, the two previous sluices showing 
the necessity of this, as they were both blown up. The gates 
are constructed of English oak, with framing strongly strapped 
together by wrought iron straps, the sheeting of the gates being 
of pitch pine. One pair of gates was taken out last summer for 
examination and for repairs to the slacker frames, which are of 
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Fig. 4—ARRANGEMENT OF 


Middle Level Sluice, and at King’s Lynn the drainage of 83,840 
acres from the river Nar. 

The eastern branch of the river is of no great interest from 
| the Fen-land drainage point of view ; the portion, however, 
from Earith to Denver, known as the Hundred Feet River, is 
an artificially embanked cut, 21 miles in length, constructed by 
the Honourable Bedford Level Corporation to shorten the course 


| to the sea and thus relieve the river passing through the more | 


| valuable Fen lands f:0m the enormous volume of flood water 
brought down by this branch of the river. 


| The works which will principally be described are those in | 
The area | 


the eastern branch of the river above Denver Sluice. 


| excellent condition after being in for twenty-six y 
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WEED-CUTTING MECHANISM 


cast iron and were bro«en, and the gates were found to be in 
ing i ix years ; it is 
proposed to take out the whole of the gates for examination and 
overhaul during the next two summers. Fig. 2 shows thie 
sluice from the sea side, and Fig. 3 shows it from the river side. 

Banks.—The banks protecting the Fens from submersion have 
been in nearly all cases constructed of silt and soil obtained from 
the river and adjacent land ; such banks of necessity leak con- 
| siderably during high waters, and in may places it has been 
found necessary to pug in a puddle core and in other places to 
put a gault facing to them, whilst some banks at the present 
time soak considerably, entailing a great deal of extra pumping. 
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The level of the Fen lands varies from 5ft. above O.D. in Swaff- 
ham Fen to O.D. in Southery Fen, navigation water level being 
4,92 above O.D, and an average flood level 10.00 above O.D., 
whilsi the highest recorded flood level is 11.76 at Denver Sluice 
approximately lft. higher at Ely. The tops of the banks 
therefore to be maintained at a level of not less than 12 
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Fig. 5—-WEED-CUTTER SCYTHES 


to 13 above O.D., and as the banks sink from lin, to 2in. each | 


year, they have to be periodically topped. 

“ Most of the Fen Commissions which have to maintain these 
banks top them with gault obtained from the Roswell Hiil 
Quarry, situated near Ely. 


A good example of the work of | 


Drainage of the Fens.—Originally the whole of the Fens were 
drained by means of windmills driving scoop wheels, As they 
became more highly cultivated, it became necessary to have a 
more reliable source of power than the wind, and the next 

| advance in fen pumping machinery was the beam engine ot 
Southery belonging to the Feltwell New Fen Commissioners, 
which drives a scoop wheel 40ft. in diameter, shown in detail 
in Fig. 6, which is a copy of the contract drawing. This engine 
is a double-acting engine erected in 1842 by Messrs. Headley and 
Hawthorn, of Newcastie, the diameter of the cylinder being 
42in., length of stroke 72in., and number of revolutions per 
minute 24, steam being supplied at a pressure of 12 lb. per square 
inch at the main stop valve ; the engine originally had tappet 
| valves which were removed in 1902, the Butterley Company 
| fitting one of its expansion valves with variable cut-off. The 
| engine is normally worked with steam cut-off at 18in., or quarter- 
| stroke, but under heavy loads this is increased to 2lin. and 
| 
| 








| 
| 
| 
| 


sometimes more, the valve having a range of cut-off from 9in. 
to 54in. The engine is in excellent repair, and although there 
| is much useful work in it yet, it is shortly to be replaced by | 
| modern machinery. The excellent condition of the engine is 
| no doubt in a great measure due to the fact that it has been 
| driven by two men only since 1847—by Thomas Simpson Galley | 
from 1847-1898, and since that date up to the present time by 
| his son ‘Thomas Galley. 
The original scoop wheel was removed in 1881 owing to the 
| sinking of the Fen, and therefore, not being low enough to pump 
the water, it was replaced by the one shown in Fig. 6, made and 
erected by Messrs. James Watt and Co., London and Birming- | 
|} ham. This wheel is geared 6 to 1, so that it makes four revolu- 
| tions per minute when the engine is running at its normal speed 
of twenty-four revolutions per minute. The head against which 
the wheel lifts varies from about 9ft. to 15ft. 

Owing to the continual sinking of the Fen, the bottom of the 
| main drain is now about 3ft. below the bottom of the wheel race ; 
| and as there is practically no fall on the main drains, the present 
| plant cannot drain the Fen efficiently. 

The latest plant to be erected in the South Level of the Fens 


metal bearings, and the other, to permit of natural drainage 
when the levels of the waters so allowed, which is closed by a 
cast iron sluice gate with guide framing and lifting gear. It is 
now many years since any water was drained naturally through 
this culvert; all has had to be pumped. The engine is a 
10 nominal horse-power semi-portable compound condensing 
engine, direct coupled to a horizontal shaft driving through 
bevel gearing a vertical spindle centrifugal pump with drowned 
fan, the fan and spindle being suspended by an adjustable 
suspension bearing carried on cross girders at the top; the 
bottom and intermediate bearings are lined with lignum vitz, 


| and the vertical shaft is cased at these parts with gun-metal. 


The pump was designed to deliver 3300 cubic feet per minute 
at 6fft. head. This Fen has, however, sunk so rapidly that 
in recent years this plant has been unable to drain the Fen 
properly, the water not being able to get to the pump quickly 
enough. It is calenlated that the Fen has sunk Sift. to 6ft. 
within the last fifty years. 

Owing to the interests of the owners of the banks along Sam’s 
Cutand to the fact that there is a sand hill—which does not sink— 
commencing about a mile from Hunts Sluice pump and con- 
tinuing for approximately a quarter of a mile, it was considered 
inexpedient to attempt the deepening of Sam’s Cut, having 
regard to the great expense which the piling or other means of 
support to the banks would entail. It was therefore decided 
to erect a new pumping station at the junction of the two main 
drains where they discharge into Sem’s Cut, and to raise the 
water in Sam’‘s Cut to its old level, so as to obtain the original 
natural drainage from this point which formerly existed. : 

The plant consists of a Campbell high-compression twin 


| evlinder oil engine coupled to a 30in. “ Invincible ” centrifugal 


pump, by Messrs. Gwynnes, London, who were the sub-con- 
tractors for this portion of the plant. A 44 brake horse-power 


| benzine engine is installed to work an air compressor for starting, 


and this same engine drives, by means of a belt on fast-and- 
loose pulleys, a twin-cylinder single-acting plunger air parnp for 
charging the pump. ‘The engine is designed to give 90 brake 
horse-power at a speed of 210 revolutions per minute, the 


| eylinders being 12}in. in diameter by 22in. stroke. The engine 


generally follows the usual lines of up-to-date internal com- 


| bustion engine practice. 
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Fig. 6-SOUTHERY SCOOP WHEEL 


strengthening a river bank is that now being done by the 
Mildenhall Fen Commission to the river Lark bank. It is 
estimated that the land in this fen has sunk 3ft. to 4ft. since the 
banks were made, and thus they have to withstand an increased 
head of water in flood time. The bank when made was built 
on a bed of chalk stones about 9in. in thickness, through which 
the water has always percolated to an undesirable extent, 
and in recent years, owing to the increased head of water, to 
such an extent that it was felt some remedial measure must be 
carried out. The existing bank and the work now being executed 
is shown on a@ cross-section of the bank—-Fig. 1. A trench is 
opened at the river toe of the bank, taken through the layer of 
chalk stones into the original moor below and then filled with 
well-rammed puddle ; the bank is faced with gault at the top, 
the gault being obtained from the Roswell Hill Quarry, eight 
miles distant. It is proposed at a later period to make up the 
back of the bank with dredgings from the river so as to give it 
increased stability. 

The heavy rains at the end of last August were unprecedented, 
and caused immense damage in the eastern counties; the 
district of the South Level, however, escaped without any very 
great disaster, one bank only, that at Hockwold, giving way. 

Dredging.—A non-propelling bucket dredger is at work in the 
river West ; this vessel is 52ft. in length, 12ft. 6in. beam, and 
3it. draught. It is capable of dredging to a depth of 14ft., and 
discharging 120 cubic yards per hour under favourable con- 
ditions. A conveyor shoot delivers the spoil on to the river side. 
It is constructed of pitch-pine timbers trussed to form the sides, 
with a curved sheet steel bottom. 


spoil are of English elm 18in. in width, fastened to a double | 


shear steel chain 8fin. pitch; they are fitted to every fourth 
link, The conveyor chain is driven by a driving chain from a 
countershaft on deck, which is driven from the main shafting 
by bevel gearing and a shert vertical shaft. This dredger is also 
arranged for delivering into barges. The dredger is a very old 
one, and does not comply with present ideas of an economical 
machine, but the cost of dredging, however, compares very 
favourably with modern dredgers. The cost of the work on 
which the vessel is now engaged works out at slightly over 
24d. per cubic yard, including all labour, coal, stores and repairs, 
but exclusive of any allowance for depreciation or intercst on 
capital, Another dredger of similar design is at work just above 
Denver Sluice, but in this case the spoil has to be loaded into 
barges, transported a distance } mile and upwards, and then 
unloaded on to the banks, considerably adding to the cost, 
which amounts to approximately 9d. per cubic yard. 

Weed cutting.—The weeds in the rivers have to be cut during 
the summer months, twice in the main rivers and as many as 
four or five times in the smaller ones ; the weeds in the Brandon 
tiver grow so rapidly and so thickly that the water is at times 
held up as much as a foot hy them. The weed cutting vessel 
night be adversely criticised by naval architects, but she per- 
iorms her work very effectively. She was built under the super- 
vision of the late Mr. George Carmicheel, the machinery con- 
sisting of an ordinary 6 horse-power portable engine and boiler 
adapted to suit. The point of particular interest is the arrange- 
ment for imparting a short forward motion to the scythes 
rigs. 4 and 5—in addition to the forward motion due to the 
vessel's progress ; this is effected by a rocking lever having short 
“rms to which the seythe rods are attached. ‘he rocking lever 
‘s worked by a rod driven from a small crank attached to the 
fly-wheel of the engine, and a forward travel of Gin. at each 
revolution of the engine is thereby imparted. 


The scoops conveying the | 


| is that which has just been pet down by the Methwold and 
‘eltwell Drainage Board. The Methwold Fen until 1883 | 
drained naturally through Sam’s Cut, which discharges into the | 
river Ouse at Hunts Sluice ; owing to the sinking of the Fen 


The oil used is “‘ Resoleum,” having a specific gravity of 
0.890 at 60 deg. Fah., a flash point of not less than 200 deg. 
Fah. by the Abel close test, and a calorific value of 18,000 
B.Th.U. The consumption of oil is 0.481 lb. per brake horse- 
power per hour under full load, but even with this economical 
consumption the present price of fuel oil, which at this engine- 
house is 136s. per ton, does not permit the cost of running a 
crude oil engine to compare favourably wish the cost of a steam 
plant. Oil engines have, however, several advantages for small 
pumping installations in the Fens; they can be started up 
quickly, run for a few hours only or for long periods, and then 
immediately shut down. ; 

The pump is direct coupled to the crank shaft of the engine 
by a Zodel-Voith flexible coupling. It is designed to run at 
constant speed, and to deliver 22,400 gallons, or 100 tons, of 
water per minute at a maximum kead of 8ft. manometric. 
The maximum power absorbed is 89 brake horse-power, and the 
guaranteed efficiency 66 per cent. “ 

This plant started running on March 24th, 1913, so it has not 
yet had the test of a winter’s work. It has, however, up to the 
present, had a considerable amount of work to do, and at the 
beginning of May ran for five days and nights continuously 
without any trouble whatever. The installation of this new 
pumping plant will considerably increase the velue of the land 
in this Methwold Fen. and celery and pot*to crops will now be 
grown where formerly rough pasture only existed. Other 
Fens could similarly be increased in value and in productiveness 
were the authorities controlling them only progressive enough 
to install up-to-date pumping machinery and to take up the 
subject of fen drainage on business lines. 


The President said that the Institution was to be 
congratulated on this group of papers, and he desired 
on behalf of the members to express their thanks to 
the authors. He noted that one of the points raised 
in connection with Fen drainage was the want of 
cohesion between the different bodies controlling the 
area, and it occurred to him that it might perhaps 
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Fig. 7—DRAINAGE BASIN OF THE RIVER OUSE 
it became necessary to install — drainage, and in a a) be possible to have a Drainage Board to control the 
dam with calverts was built across Sam’s Cut at Hunts Shuee, whole of the area. All the papers contained refer- 
and an engine and pump erected. The culverts are, one for the ld pl 2 4 = ROE NE? li 
pump discharge, closed hy a self-closing tide gate hung on gun- ' €nces to the old plant which was still in service, and it 
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was really wonderful that these old machines should 
still continue to compare fairly favourably with more 
modern apparatus. An important point was that the 
sinking of the land and the silting of the streams put 
plant out of service, and considerations of that sort 
had to be taken into account in a way which did not 
hamper the choice of pumping machinery in more 
straightforward work. 

Mr. Herbert A. Humphrey referred to the statement 
by Mr. Allen that the machinery most suitable for 
pumping works in the Fens consisted of Lancashire 
boilers with vertical double-acting enclosed forced 
lubrication engines running at a moderate speed, 
driving direct centrifugal pumps with horizontal 
spindles. That type of plant had undoubtedly proved 
its value for use in the Fen district, but the conditions 
also applied with special force to Humphrey internal 
combustion pumps. The initial cost had to be kept 
low ; the plant had to be designed so as to run con- 
tinuously ; simplicity was essential; and cost of 
maintenance and renewals must be reduced to a 
minimum. Experience had shown that the Humphrey 
pump with no moving piston, fly-wheel, shafts, 
bearings, or gearing met these conditions; and in 
addition it was more economical in fuel consumption 
than any type of plant described by Mr. Allen. It 
was stated that all calculations must be based upon 
amount of coal consumed to the water horse-power 
discharged. In this connection some _ interesting 
figures were to be found in Mr. Allen’s paper. On the 
basis of those figures it did not seem unfair to assume 
a round figure of 6 Ib. of coal per water horse-power 
hour as an average of the modern steam pumping 
machinery in the Fen district. He would compare 
with this the performances of the Humphrey pumps, 
and as justification for bringing forward the matter 
he would point out that the various commissioners of 
the Fen district had recently taken the greatest in- 
terest in Humphrey pumps. At the Chingford 
station the official fuel consumption trials had now 
been completed, and average results obtained for all the 
five large pumps. Working at arate such that their 
combined capacity was 214,000,000 gallons per day 
they only required 0-904 Ib. of anthracite ccal gasified 
in the producers per actual water horse-power hour. 
This was easily a world’s record in fuel economy under 
the conditions of quantity and lift. In other words, 
the Humphrey pumps were doing about six times the 
work of the existing Fen pumps for the same weight 
of fuel. A careful consideration of the conditions had 
led him to the conclusion that the coal consumption 
which could be guaranteed for the average conditions 
which existed in the Fens when using Humphrey 
pumps would be 1-6 Ib. per actual water horse-power 
hour, and even when using bituminous coal so as to 
avoid the expense of anthracite coal the Humphrey 
pumps would only consume at the outside one-third 
of the coal now used to do the same work. It might 
be asked whether Humphrey pumps would work 
satisfactorily on the low lifts in the Fen district. If 
necessary he was prepared to design pumps of this 
class to meet the following conditions:—Pump to 
run at normal full load, as measured by horse-power, 
‘with variable lift, and this variation to be entirely 
on the suction side if desired; the efficiency not to 
vary with the lift more than the efficiency of a centri- 
fugal pump. He would point out that where machinery 
had to lie idle for a considerable portion of the year 
and had to be started up quickly a gas producer plant 
with Humphrey pumps was more suitable than any 
steam plant. It should be remembered that at Ching- 
ford, with gas ready in the holder, one man was able 
to start three large 40,000,000-gallon pumps to full 
load in less than two minutes. However justified 
the Commissioners might be in adopting a conserva- 
tive attitude the Humphrey pump was likely to play 
an important part in future drainage of the Fens. 

Mr. A. Carmichael asked whether the figures and 
tables given in Mr. Grantham’s paper were test 
figures or results obtained in the ordinary way. 
The old plant ran up to -7d.; with steam plant the 
figure was -45d. to -5d. per water horse-power hour. 
The efficiency with the old scoop wheel was ‘about 
45 per cent., with the vertical spindle pump about 
53 per cent., and with the horizontal type of pump 
60 to 62 per cent. These efficiencies were only to be 
taken in a broad sense. The great point about the 
centrifugal pump, which had proved its suitability 
for this particular service, was that in the case of land 
subsidence it was possible to add additional lengths 
and gét over the difficulty in that way. ; 

Mr. Michael Longridge asked if it would not be 
possible to overcome the subsidence difficulty by 
erecting the plant, as had been done in the case of 
the foundations for a bridge in India, upon a floating 
concrete platform. 

Mr. Edward B. Ellington thought that the value 
of the papers would be much increased if more detailed 
information could be given as to the cost of running 
the old plant. The most complete statement on the 
subject was that given by Mr. Grantham, but there 
was clear need for further information. Mr. Grantham 
stated that the efficiency of the scoop wheel was 
30 per cent. Mr. Carmichael said it was 45 per cent. 
There was the further statement that the beam engine 
working the scoop used 30 tons of coal per week, 
that the present low-pressure engine operated at a 
cost of 0-39d. per brake horse-power per hour, the 
high-pressure engine 0-332d. per brake horse-power 
per hour, and the Diesel oil engine 0-119d. per brake 





horse-power per hour. These figures called for further 
explanations ; as they stood they were incredible. 
He asked the authors of all three papers to furnish 
additional information as to working costs. 

Mr. A. E. Douglas asked that for purposes of com- 
parison figures should be given in foot-pounds. To 
be complete the price paid for fuel should be stated. 
In South Staffordshire fuel cost 7s. to 8s. per ton. 
Mr. Allen referred to the centrifugal pump as being of 
high efficiency. He had not found that to be the case. 
Makers claimed high efficiency for that type of plant, 
but in South Staffordshire, where a high-speed Belliss 
and Morcom engine was employed to drive a Mather 
and Platt centrifugal pump, the overall efficiency 
was only about 68 per cent. The triple-expansion 
pumping engine with ram pumps was to be preferred. 
The undertaking with which he was connected had 
just put down such a plant to replace an old Cornish 
beam engine. The coal consumption had been re- 
duced from 5000 tons to 2000 tons a year, which 
showed that however well these old plants might be 
working it was a sound policy to take out obsolete 
plant and replace it with modern pumping machinery. 
That was the policy which was being adopted by 
pumping engineers in South Staffordshire. He had 
been compelled to start up an old rotary plant lately 
in place of centrifugal pumps on a question of economy. 
The Humphrey pump was a very wonderful thing, 
but he questioned the advantages of its employment 
in pumping from deep boreholes or wells such as they 
had to deal with in South Staffordshire. 

Mr. Charles Hawksley reminded the meeting that 
in comparing the old engine with modern plant the 
former was being taken at a period in its life when 
its efficiency was very low and compared with plant 
giving its highest efficiency. 

Mr. Richard W. Allen, replying to the points 
raised, agreed that considerable trouble had been 
occasioned within his own experience in Bedfordshire 
by the control of drainage areas being in separate 
hands. They had had an interesting statement 
from Mr. Humphrey on his pump, but nothing had 
been said about the disadvantages of that method for 
the application suggested. At the same time, he 
admitted that the Humphrey pump might prove a 
serious competitor to the old and well-tried centrifugal 
pump. The figures quoted in his paper were those 
received from the Commissioners of the various dis- 
tricts, but it had to be borne in mind in connection 
with those figures that the plant was not always 
working under the conditions for which it was 
designed. The coal consumption figures included 
the banking of boilers during long periods when the 
pumps remained idle, as well as the fuel consumption 
of feed pumps and other auxiliary machinery. It 
was not therefore a fair comparison to take the figures 
given for the Humphrey pump against the fuel con- 
sumption given in the papers, which had not been 
compiled on the same basis. With regard to floating 
foundations for pumps, that would be an exceedingly 
costly remedy for subsidence troubles. At the 
present time the simple plan was adopted of putting 
another link on the suction pipe. Mr. Douglas had 
criticised the centrifugal pump, but it was possible 
at the present time to guarantee 80 per cent. efficiency 
on the pump itself. 

Mr. E. G. Crocker, in his reply, referred to the 
difficulty of giving the coal consumption on a scientific 
basis, as the coal was taken as it went into the yards 
and was consumed in various ways. The centrifugal 
pump was, he stated, a suitable pump for the work 
which had to be done. In tenders which had been 
put in the cost of the Humphrey pump was double 
that of other plant, and he would also remind the 
meeting that very expensive foundations were 
necessary for a Humphrey pump installation. 

This terminated the discussion. 

We hold over the remaining paper and the discus- 
sion on it till our next issue. 

We give below short descriptive notices of two 
of the works which were open for inspection to the 
members of the Institution. 

UNIVERSITY PRESS, CAMBRIDGE. 

The University Press dates from 1520, when John 
Siberch, a printer from Rhineland, set up a press for 
printing University matter. Some eight books are 
recorded as having been printed by him during two 
years—among them a medical text-book, Linacre’s 
translation of Galen de Temperamentis, claiming to be 
the first book printed in England containing Greek 
characters. Not very much was done between this 
date and 1655, when a printing house was built in 
Silver-street, opposite to the present building. In 
the days of William III. under Dr. Bentley, then 
Master of Trinity, considerable additions were made. 
New presses were set up, new types imported, and 
many books of permanent value were produced. 

The stone building fronting Trumpington-street 
was erected by the University, in memory of Pitt, 
in 1831-3. Behind this frontage, which is used 
partly as an office for the University registrary, 
partly as a store room for printed sheets, is a grass- 
covered square surrounded by offices and work-rooms. 

On the ground floor of the north side facing on to 
Silver-street is the principal machine-room. Here 
are some of the latest machines, including quad 
royal and quad demy perfectors, having two cylinders 
and printing both sides of the sheet at one time ; 





it is on these machines that most of the Bible printing 
is done. Here are also two-revolution presses, 
single-cylinder machines, and some of them are fitted 
with paper-feeding attachments, thus making the work 
practically automatic. 

Behind the machine-room is a blacksmiths’ shop, 
where most of the repairs, &c., are done. The power 
plant, consisting of two gas engines with their own 
producers, and two steam engines, all driving dynanos, 
supplies the motive power and the electric light, 
throughout the establishment. 

The foundry is above the machine-room, and 
comprises a sterotyping department, an_ eleciro- 
moulding room, and finishing-room. Next to the 
foundry come the store rooms, where all kinds of 
types are kept, each separate fount being carefully 
labelled and catalogued. There are seven composing 
rooms, some on the first and some on the second floor, 
where all varieties of languages are set up, including 
such tongues as Armenian, Amharic, Persian, Havisa, 
and Syriac. 

Finally, there is the warehouse. Into this deyiirt- 
ment are brought daily, from the adjoining machine- 
room, the finished signatures which are counted and 
stacked until complete copies have been worked off 
and are ready to send to London for binding. 


CORPORATION ELECTRIC POWER STATION AN} 
TRAMWAYS DEPOT, IPSWICH. 


Tue electric lighting and power supplyof the town, 
as well as the supply for working the tramways, is 
obtained from a power station situated in Constantine- 
road, close to the main railway station. The tramway 
depot is situated alongside the power station, the 
offices of the two undertakings being combined, and 
the whole being under the management of Mr. Frank 
Ayton, who also acts as the engineer. 

The power station contains plant for continuons- 
current supply totalling 3500 kilowatts, consisting 
of two 1000-kilowatt turbo-generators, the turbines 
being of Willans and Robinson’s latest combined 
impulse and reaction type, working with steam at 
160 lb. pressure and 500 deg. Fah. in temperature. 
Each turbine runs at a speed of 2700 revolutions 
per minute, and is coupled in tandem to two Siemens 
500-kilowatt dynamos. Each dynamo is arranged 
so that, by means of a change-over switch, it can be 
used either as a shunt machine for working upon the 
ordinary lighting and power supply or as a compound 
machine on the traction supply. The lighting and 
power supply is given at a pressure of 460/230 volts 
from three-wire mains, but arrangements are now 
being made to supplement this by an alternating- 
current three-phase supply at 3000 volts. 50 periodi- 
city, stepped down to 400/230 volts on four-wire 
distributing mains. 

Both turbines exhaust into their own condensers, 
a vacuum of 28}in. being maintained, there being a 
plentiful supply of circulating water from the river 
Gipping—the main tributary of the Orwell. Leblanc 
air and water-extraction pumps and & Rees-Roturbo 
self-regulating circulating water pump, each set driven 
from one motor, are provided for each condenser. 

The remaining 1500 kilowatt of plant in the engine- 
room consists of Reavell high-speed enclosed splash 
lubrication engines coupled to dynamos made by the 
A.E.G. of Berlin. There are two two-crank double 
dynamo 48-kilowatt balancer sets, two three-crank 
120-kilowatt 460/520 volt sets, three three-crank 
sets, each of 225-kilowatt 460/550 volts which may 
be used either for traction or lighting, and a 500- 
kilowatt three-crank set which also can be employed 
for the double purpose. 

The main switchboard is placed on a gallery over- 
looking the engine-room, and is of considerable length. 
The pressure on the outer conductors of the three- 
wire system of distributing mains, as well as the 
proper balancing of the voltage on either side of the 
middle wire, is controlled automatically by the in- 
stallation of Taylor-Scotson voltage regulators. 

Steam is provided by five boilers of the marine 
dryback type, each having a normal steaming capacity 
of 11,500 Ib. per hour, and one marine type Babcock 
boiler which has a normal rating of 18,000 Ib. of steam 
per hour. A Sugden superheater is fitted to one of 
the dryback boilers and also to the Babcock—but 
this year arrangements have been made to fit all the 
remaining boilers with this apparatus. The usual 
type of economiser is in use. The make-up feed jis 
softened—there being two plants for this purpose, 
the largest of 1500 gallons per hour capacity. A 
Patterson oil-eliminating plant is fitted over the feed 
tank in the boiler-house to deal with the hot-well 
discharge from the reciprocating plant condenser. 

The undertaking supplies power to a number of 
factories, including the lawn mower works of Ran- 
somes, Sims’and Jefferies, the works of E. R. and F. 
Turner, as well as those of Reavell and Co. Power 
is also supplied for working the Admiralty wireless 
telegraph station, which is alongside the power 
station. 

The tramways depot ineludes a car shed capable 
of housing a total of about forty cars, of which the 
Corporation at present possesses thirty-six. A 
machine and fitting shop, together with a smiths’ 
shop and a woodworking and coachbuilding shop. 
are provided for dealing with the repairs of both the 
tramways system and the power station. The tram- 
ways system is laid to a gauge of 3ft. 6in. and covers 
10-8 miles of route. 
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RAILWAY MATTERS. 


Tun use of metal furniture in the offices of American 


street railways and other public companies appears to be | 


gain favour. Furniture of this kind is not much more 
expensive than wooden furniture of good quality, but it is 
more substantial, fireproof, and serves materially to reduce 
the rate of insurance. It is especially adapted for the 


storayze of unimportant records. 


crushers for crushing old brick and concrete on the streets 
instend of hauling it to a crushing plant. Heretofore the 
old miterial was either crushed by hand or hauled to a 
erusi rand, when considered of no value in the new work, 
it was thrown away. The use of these two crushers saves 
transportation, and all material which can be used either in 
the crushed stone track foundations or in concrete is 
erushied for that purpose. When these crushers are not 
required in track repairs they are transported to the rock 
euts on the company’s suburban lines, where they are used 
to crush stone for ballast. 


In « British consular report just issued it is notified that 
67} miles of new lines were opened to traffic in the Hok- 
kaido during 1912, the total mileage at the end of the year 
amounting to 853 miles. During 1913 the Takigawa- 
Shimo Furano line is to be completed, as is a further 
distance of 18 miles between Rubeshibe and Shimoi- 
kutabaru on the Notsukeushi-Yubetsu branch. On the 
mainland a short branch 4-1 miles long was opened 
between Kawabe, near Hirosaki, and Kuroishi. Progress 
has been made with the Hanamaki-Kamaishi Light Railway 
as far as Kutsukake, 43 miles. A light line is under con- 
struction between a point on the Government line near 
Kominato and Moura, a distance of 4 miles. 

Tnose of our resders who have ever visited the romantic 
little hill-town of Impruneta, near Florence, will be 
impressed, favourably or unfavourably, on hearing that 


NOTES AND MEMORANDA. 


LINDENBERG Observatory, the premier aerological 
institution of Europe, on December 31st, 1912, completed 
ten years of daily upper-air observations with kites and 
captive balloons. In spite of every variety of unfavourable 
weather, including furious gales, heavy fog, severe thunder- 
storms, ice deposits on the kite wires, &c., observations 
were not omitted on a single day of that period, and the 


. | ; ” Ren 

Twi: Metropolitan Street Railway. Company, Kansas | total number of ascents amounted to 5659. 

City, Mo., has purchased two petrol-driven portable stone | 
: | strongest timber known. 


Yate, the Australian hard wood, is apparently the 
According to Eastern Engineer- 
ing, its average tensile strength is 24,000 lb. per square 
inch, equalling that of good cast iron. Many specimens 
are much stronger, and one was tested up to 17} tons per 


| square inch, which is equal to the tensile strength of 


wrought iron. The tree grows to a maximum height of 
100ft., and sometimes attains a diameter of 2}ft. or even 
3ft. 


OXY-HYDROGEN flame working under water is said to 
be accomplished successfully by means of a special form of 
burner recently invented. This burner consistsof an ordinary 
oxy-hydrogen burner with the addition of a bell or hood 


| shielding the ges orifice from the water and a compressed 


airsupply. Information from the inventor tells of success- 
ful demonstrations where a bar of iron 2}in. square was 
cut through in 30 seconds at a depth of 16ft. under water, 
a 12in. slot was cut in jgin. plate in 14 minutes, &c. 


TAR spraying seems a very brief palliative of dust, 
though it is said that oil tar, being more liquid than coal 


| tar, will penetrate a road surface and effect more durable 


a concession has just been granted for its connection by | 


tramway to the Tuscan capital. The line will consist of 
two sections. The first will be 1350 yards long and will 
run through Viale di Poggio Imperiale ; the second part, of 
6-8 miles, will run along the high road, pass Pozzolatico, 
and stop in the miniature Piazza Garibaldi before the 


benefit. The pneumatic tire called forth the aid of tar to 
prevent the suction effect of the tire as made manifest 
by the scabbing of the surfaces. But the original pneu- 
matic tire had no steel studs such as now rasp up the road 
surfaces, perhaps as badly as the hoofs of the horse. We 
are at least beginning to learn that a road surface must be 
constructed on a strong foundation, that it should be 
more than broken stone closely packed, that its particles 
must have positive coherence or inter-adhesion, and that 
the surface must shed water, while a heavy wheel must 


| not cause detrusion. 


church rendered famous by the superb masterpieces of | 


Andrea della Robbia. The permanent way will be laid 
putly with Phoenix rails of 90-71 1b. to the yard— 
45 kilos. per metre—and partly with Vignole rails 39-37ft. 
12 metres—long and weighing 48-38]b. to the yard 
24 kilos. per metre. The gauge will be 4-88ft.— 
1-445 metre—and the maximum gradients will be 1 in 
19, and, for a short distance, even 1 in 18. 


As our readers are aware the French Southern Railway 
—Midi Railway—has been experimenting during the past 
year with individual single-phase locomotives as furnished 
by six manufacturers for its line between Perpignan 
and Villefranche. It is now announced that three of these 
six locomotives have been found acceptable, namely, 
one from the French Thomson-Houston Company, with 
mechanical equipment furnished by the Schweizerischen 
Lokomotivfabrik, Winterthur, Switzerland ; one from the 
French Westinghouse Company and one from the Jeumont 
Companv—Ateliers de Construétions Electriques du Nord 
et de ’Est. The traction equipment of the Thomson- 
Houston and Westinghouse locomotives comprises two 
600 horse-power motors, and that of the Jeumont loco- 
motive three 400 horse-power motors. All of these ratings 
are on the hour basis. Each locomotive was specified to 
develop a tractive effort of 27,500 lb. at starting ; also to 
draw a train of 280 metric tons at 24.8 miles per hour or a 
train of 100 metric tons at 37.2 miles per hour. 


Some particulars are now available of the important 
trial of oil-burning locomotives which is about to be 
carried out on the North-Western State Railway of India. 
There will be a six months’ preliminary trial for the purpose 
of testing different types of burners, followed by a twelve 
months’ trial to determine the relative values of oil and 
coal, Six heavy passenger engines are to be equipped 
with oil-burning apparatus for the latter trial and work 
against six coal-burning engines. Three engines of each 
kind will work the mail trains and three of each type 
the passenger trains between Karachi and Padidan. 
This is not, of course, the first time oil has been tried in 
India, there having been tests in 1882, 1889, 1902 and 1903, 
the results of which were very inconclusive. The price at 
which the first contract for between 6000 and 7000 tons of 
oil has been placed makes it unlikely that much saving 
willbe shown. The contractors for the oil are to settle the 
system to be adopted, and are to provide an oil-burning 
expert to coach the railway staff in order that there may be 
no complaints. 

THE use of vanadium cast steel for frames and other 
parts of locomotive construction is continually increasing 
in the United States, and some tests recently carried out 
ona frame designed for a Pacific type locomotive intended 
for the Southern Railway have demonstrated the remark- 
able strength and toughness of the material. According 
to the Rutlway Gazette, the frame was first laid on supports 
6ft. apart and subjected to a series of blows from a drop- 
ball weighing 1400 Ib., falling from a height of 8ft. to 18ft., 
without breaking. As a further test a heavier ball, 
weighing 4765 lb., was substituted, and a series of blows 
ranging from 13ft. to 143ft. was delivered, and still it 
was found that the frame had not sustained a fracture. 
It had, as a result of the treatment received, assumed a 
semi-circular formation, but there were no signs of breaking. 
It was next stood on end and subjected to some further 
hlows with the heavier ball from heights of 6ft., 9ft. and 
l2ft. respectively, still without exhibiting the least sign 
of a crack or fracture of any kind in the frame. Physical 
tests showed the materis] to have an elastic limit in 
pounds per square inch of 47,500. The tensile strength 
similarly calculated was given as 80,000; the elongation 
on 2in. was 24 per cent., and the reduction of area 39 
per cent. As regards the chemical composition of the 
material, the constituents of which it was composed 
consisted of various percentages of carbon, manganese, 
silicon, vanadium, phosphorus, and sulphur. The frame, 


as is usual in American locomotives, was of the bar or 
open type, 


| schaft. 





SoME experiments with the Goldschmidt system of 
wireless telegraphy have recently been carried out in 
Germany by the Hochfrequenz-Maschinen-Aktiengesell- 
Stations have been erected by this company at 
Eilverse, near Hanover, and at Tuckerton, in the United 
States, the distance between the two stations being over 
4000 miles. It is stated that the messages transmitted 
from Eilverse were received with perfect distinctness at 
Tuckerton. The results are considered to be all the more 


| successful as the American station is not yet quite com- 


pleted, and the antenne have at present a height of only 
400ft. Moreover, the experiments took place in daylight 
throughout the whole route. The alternating current 
apparatus used in this system has a frequency of 60,000, 
while the length of the electric waves is 7500 metres. The 
dynamos employed have a capacity of 150 kilowatts. 


THE Electrician recently published a description of a 
method devised by Mr. G. B. Burnside for sealing metallic 
conductors, e.g., copper into glass directly. The essential 
feature of the method consists in the repeated immersion 
of the glass and metal, immediately the fusion in the usual 
way has been effected, and the gless has cooled to a red 
heat, into a slightly heated bath of oil or fat for a second 
ortwo, the duration of the immersion being inereased each 
time. For currents up to 15 ampéres solid conductors 
may be used, but above that it is advisable to fuse in 
tubular conductors. The author has experienced no 
trouble with these joints, and has found that a copper tube 
capable of carrying 100 ampéres fused into glass in this 
way may be heated to 100 deg. Cent. without the joint 
showing any signs of deterioration. ‘The method is in- 
teresting, and should obviously have a wide range of 
applications. 


A JAPANESE newspaper has announced that it will 
undertake a scientific investigation of the currents round 
Japan and in the China Sea for the benefit of mariners, 
and has solicited the assistance of the public. Thousands 
of sealed bottles are to be set adrift from various parts of 
the coast, and steamers on the Nagasaki-Shanghai run, 
the Keelung, Kagoshima-Loochoo, Shimonoseki-Fusan, 
Dairen,and Nagasaki-Hong-Kong routes will also deposit 
bottles in the sea. Each bottle will contain an interna- 
tional postcard with particulars of the investigation 
printed in Japanese, English, Russian, and Chinese, and 
the bottles will be marked on the outside to facilitate dis- 
covery. When a bottle is picked up the finder is to for- 
ward it to the office of the newspaper with details of the 
position, date, &c., filled in. The investigation will last 
two years, experts will be employed to tabulate the informa- 
tion given in the return postcards, and the results will 
be made public. 


IN a recent issue of the Scientific American an astronomer 
prophesies that the reflecting type of telescope will in the 
near future supplant the refracting type. Taking the 
case of a telescope having an aperture of 3ft, he says that 
the original cost would be about £20,000 if it were made as 
a refractor and about £4000 if made as a reflector. The 
building and dome required to house the telescope would 
also be affected. A dome having a diameter of 75ft. 
would be required for the refractor instrument, while the 
reflector could be accommodated in one of 40ft. diameter. 
The real importance of this reduction in size will be appre- 
ciated when it is remembered that the cost of similar 
domes varies as the cubes of the diameters. The cost of 
maintenance of the two types of telescopes tells, however, 
in favour of the refractor, which, beyond a little dusting 
and washing, requires little care. The mirror of the 
reflector requires re-silvering about twice a year on the 
average. As regards efficiency, too, the refractor is 
superior to the reflector so far as visual observation is 
concerned. But visual observations nowadays are rela- 
tively unimportant in astronomical work. For photo- 
graphic and spectrographic work the reflector, it is claimed, 
is by far the better type of instrument. The mirror 
absorbs less light than the lens, and its chromatic aberra- 
tion is less. Finally, it is difficult to support a large lens 
without flexure, whereas a mirror can be supported over 
its entire back and not merely by the rim. 


MISCELLANEA. 


THE city of Chicago would seem to be maintaining its 
undesirable record of being the biggest home of motor car 
thieves, for, according to a report lately issued by the 
police, says the Autocar, no less than 540 cars, valued at 
£162,000, were stolen in the city during the first half of 
the current year. Out of the number 470 were recovered, 
leaving 70 unaccounted for. Only fifteen persons were 
arrested in connection with the thefts, most of the cars 
being found abandoned in out-of-the-way places or in 
garages in distant towns. 

Tue British Vice-Consul at Yokohama in his annual 
report says :—‘“‘ In spite of the heavy duty of 35 per cent. 
on motor cars, the demand continues to advance by leaps 
and bounds. The total import for the year is valued 
at £47,416, an advance over the previous year of £31,195. 
The type of car which appears to be the most popular 
is the cheap and light American car, although the more 
well-to-do people usually prefer-a car of British make. 
Out of the £47,416 mentioned above £13,007 falls to the 
share of the United States, £27,464 to the United Kingdom, 
and the remainder to Germany, France, and other coun- 
tries. Taxi-cabs have commenced running in Tokyo, and, 
judging from the popularity which they appear to enjoy, 
there is likely to be a large increase in their numbers 
during the next few years. 

Tue high cost of living in Madrid, says an American 
Consul, is to be still further increased by installing water 
meters. Under the old system a fixed price per year 
was charged for water, regardless of the quantity used. 
It is estimated that the use of meters will at least double 
the cost of water. It is proposed, however, that the 
water brought to the city by the Isabel II. Canal be utilised 
for the production of electricity. It is estimated that 
3000 horse-power can be developed and sold, and that 
the receipts can be used to reduce the price of water to 
the ultimate consumer. It is thought that five or six 
years will be required to complete the Puenteviejas water- 
works. When these are finished the two plants will have 
a storage capacity of 2,155,000,000 cubic feet, and a 
minimum of 9000 horse-power will be available. 

ONE of the main things to be considered in the future is 
the fixing of standard pressures and periodicities. Engi- 
neers interested in the manufacture of motors or incan- 
descent lamps well know what a boon this would be to 
them. The day of small supply stations is passing away, 
and if electrical energy is to be universally adopted for 
industrial purposes at prices which wili be profitable 
alike to the producer and consumer, it can only be done 
when generating with large units at stations where fuel 
can be obtained easily and cheaply, and where an abundant 
supply of water for condensing purposes is available. 
Generating stations which were put down to supply direct 
current, and which for economic reasons were necessarily 
in the centre of a given area, will be dismantled and utilised 
as sub-stations, taking current in bulk from a large central 
station. "The auestion as to whether these large stations 
will be controlled by companies or by groups of local 
authorities will settle itself in the future. 

Tue Board of Trade, yielding to pressure brought to 
bear upon it by the North Staffordshire Chamber of 
Commerce, has decided to send an inspector immediately 
to examine and report upon the condition of the Hare- 
castle Canal tunnel. According to a contemporary, the 
manufacturers and traders of North Staffordshire are 
gravely concerned about the condition of this tunnel, 
which is stated to have been so seriously affected by 
mining subsidences as to threaten the stoppage or the 
serious hindrance of water communication between the 
Potteries and the Mersey. The bulk of the supplies of 
china clay and raw material for the potting industry is 
water-borne through this tunnel and its closing, if only 
for a few months, would seriously affect the trade of the 
district. Last week the Chamber of Commerce passed 
a resolution urging the Board of Trade to take action in 
the matter, and strong opinions were expressed that the 
Chamber had not received from the Board the support 
it was entitled to from a Government department on a 
matter of such grave public importance. 

In the eighth annual report of the Rand Water Board 
the following paragraph appears respecting electrical dis- 
turbances :—‘‘ The policy adopted in previous years of 
closing down the plant during thunderstorms so as to 
minimise damage by lightning, has been followed during 
the current season. The total number of stops due to 
electrical disturbances during the year ending March 3lst. 
1913, has been fifty-three, and the time involved amounts 
in the aggregate to 123 hours. During the previous year 
the plant was only closed down on twenty-four occasions, 
and the total stoppage was 61 hours 20 minutes. The 
comparison referred to above shows that the storms during 
the last twelve months were exceptionally severe. Storms 
have not only been numerous, but in several instances they 
have been of unusually long duration. Six of the stops, 
for instance, were for periods of over seven hours each. 
It is usually found that the potential is much higher in 

















dry storms than in wet ones, and this is the reason why 
it has been necessary to close down a greater number of 
times during the recent drought.” 

A SHEFFIELD factory inspector reports that, though 
exhaust ventilation has been provided throughout the 
grinding trades, he is not satisfied that it is perfect in all 
cases. The cyclones are already wearing out by the 
constant whirling of the dust round the inside, and the 
corrosion on the outside by the weather. As a substitute 
for these, brick chambers have been built, connected by a 
pipe to the chimney stack. They appear to be satis- 
factory and to prevent the dust from escaping into the 
atmosphere. He regrets that the workmen themselves do 
not carry out their share of the duties to the full extent, 
and finds exhaust ducts stopped up owing to improper 
things being allowed to enter; hoods not properly ad- 
justed ; glass in the hoods broken ; and sometimes grind- 
ing being done with the valve between the hood and the 
duct closed. Again, in those places where respirators 
have to be used men are frequently found racing stones 
without them, and others working in the room at the same 
time. The weekly cleaning does not appear to be done as 
regularly as it should be, though special visits of inspection 
are paid for the purpose of enforcing it. 
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Industrial Agreements. 


THE report of the Industrial Council upon the 
inquiry conducted by it at the request of H.M. 
Government into certain matters connected with 
industrial agreements, was published at the end 
of last week. In the letter of reference addressed to 
the Council about a year ago the President of the 
Board of Trade stated that the Government was 
anxious to investigate those phases of the labour 
question “ which appeared to them to be difficulties 
in the way of peaceful and friendly relations between 
employers and workmen;” surely a most: pacific 
statement of the condition of labour matters at 
the time. There can be no doubt that the repeated 
occurrence of sectional disputes, with inability by 
either of the disputants to find any common ground 
of agreement as a basis of negotiation, combined with 
exacerbating refusals here and there to abide by well 
defined agreements, had produced a condition of 
industrial unrest which can scarcely be adequately 
described by the phrase “‘ appeared to be difficulties.” 
The moderation of the letter of reference was pro- 
bably intentional, for such an inquiry as was requested 
to be effective must, of necessity, be conducted in an 
atmosphere of judicial calm and quiet. It is therefore 
not surprising that a note of deliberate peacefulness 
should be sounded at the outset. The terms of refer- 
ence were :—(1) What is the best method of securing 
due fulfilment of industrial agreements ? and (2) How 
far and in what manner industrial agreements 
which are made between representative bodies of 
employers and of workmen should be enforced 
throughout a particular trade or district? The 
Council—the chairman of which was Sir George 
Askwith, K.C.B.—was composed of both employers 
and representatives of trade societies, and was a body 
of men which might be expected to form a reasoned 
judgment upon the evidence laid before it, and was 
generally accepted as such by all interested parties. 
The report it has presented is valuable and very 
suggestive. If it leans more to one side than the 
other, we should say that it favours the men rather 
than the employers, for greater consideration could 
hardly have been given to the importance of trade 
union development and organisation without risking 
a charge of partiality. To those who can remember 
the time, not so long ago, when rising trade unions 
were looked upon as the harbingers of industrial 
anarchy, and when collective bargaining between 
employers and employed was regarded as a species 
of hardly tolerable insurrection, the report must 
tell with no uncertain voice the story of labour 
development. The basal conditions of present-day 
labour matters which must be premised, and as laid 
down by the Council, are that associations of em- 
ployers and associations of workpeople are not only 
permissible, but desirable, if not even absolutely 
necessary, in order that effective understandings 
may be come to between them ; that “ the desirability 
of maintaining the principle of collective bargaining— 
which has become so important a constituent in the 
industrial life of this country—cannot be called in 
question ;”” and that it may be regarded as “ axio- 
matic that nothing should be done that would lead 
to the abandonment of a method of adjusting the 
relationships between employers and workpeople 
which has proved so mutually advantageous.” The 
Council also concursin the view “that there must be the 
power to appeal ultimately to the arbitrament of the 
strike or the lock-out.” It is therefore at once apparent 
that it is of the greatest possible moment that means 
should be provided for the effective settling. of all 
matters in dispute between the two bodies, so that 
dislocations of trade may not take place ; hence the 
supreme importance of putting industrial agreements 
on a sound business footing. 





What, then, exactly is an industrial agreement ? 
It is understood that there is no legal definition of 
the term. The Council describes it as an arrangement 
arrived at by mutual consent of employers and work- 
men with a view to formulating the general conditions 
of employment in a particular trade or district, and 
that probably is a sufficient definition. But the 
trouble is that such an agreement, having no legal 
standing and being only founded on a moral obliga- 
tion, is liable to be broken—we fear more often by 
men than by masters—-because there is always the 
possibility that the signatories to the agreement 
may sign in perfectly good faith, but subsequently 
find that their action is not homologated by the very 
men who deputed them to act in their behalf. The 
report deals very leniently with such breaches of 
faith as have happened; it makes all the excuses 
that can be made for them, and realises the difficulty 
that labour representatives have in obtaining any well- 
defined authority for their position, or even in 
appreciating accurately the exact wishes of the great 
numbers of workmen they have to represent. It 
also states that from the inquiries made it is found 
that on the whole such breaches of faith have not 
been very frequent—though it does not mention how 
extremely irritating they are when they do happen— 
and that they occur most frequently in those trades 
which are imperfectly organised. From this the 
deduction is made that the cure for insecurity of 
obtaining fulfilment of industrial agreements, is better 
organisation of the associations of both employers 
and workmen, so that all classes shall be really and 
effectively represented by the delegates sent to make 
the bargain, and an increased sense of moral re- 
sponsibility to abide by mutual decisions. Where 
an industry—such, for instance, as the baking trade— 
is imperfectly organised, the agreement, however 
equitable it may be, is always in peril of rupture by 
the unrepresented portions of the trade, and the 
sword of justice is no better than a painted lath, 
neither long enough nor strong enough to enforce the 
terms of an agreement only partially representative 
of the particular trade involved. But there may also 
be a sectional breakaway, even where the parties have 
been adequately represented, and this experience in 
the past the report—again with great leniency— 
attributes to unfortunate choice of diction in framing 
the agreement, different interpretations being put 
upon words or phrases by the opposing parties to the 
dispute. It is strongly recommended that every 
agreement should include an interpretation clause, 
by which, in the event of a dispute arising as to the 
exact meaning of an agreement, the point at issue 
should be referred to an independent chairman, or to 
arbitration by neutral persons acceptable to both 
parties. The Council examined a large number of 
witnesses upon the question whether real breaches 
of agreement should be punished by monetary 
penalties or not, and the majority of these was in 
favour of imposing such penalties ; but after very full 
discussion of the matter the conclusion was come to 
that such fines would not act equally on both sides, 
for in case of breach by.an employer the worker 
would have a reasonable chance of recovering the 
penalty, while there would be extreme difficulty in 
collecting it from workmen, even if it were imposed 
upon the associations, while if it had to be individually 
collected the procedure would he almost impossible. 
Opinion as to the desirability of invoking aid of the 
law of the land was equally divided, but here again 
there would be great difficulty in applying legal 
processes to large numbers of workmen. The 
report relies upon a more perfect. and complete 
organisation of the associations concerned for the 
cure, so that they shall include all but a smal! minority 
of the parties interested, and upon a more serious 
realisation of the moral obligation to adhere to 
mutual decisions than has sometimes been exhibited, 
and the opinion is stated that fulfilment of industrial 
agreements is more likely to be secured by an in- 
creased regard for the moral obligation and by reliance 
upon the principles of mutual consent, than by the 
establishment of a system of monetary penalties 
or by legal prohibition of assistance to persons in 
breach of their agreement. We recently expressed 
a similar view in these columns with regard to 
malingering and sickness benefit, and there can be no 
doubt that a healthy moral tone, which would have 
the strong support of public opinion, would do much to 
clear away the mists of misunderstanding which 
often cloud what, to an unbiassed mind, seems a 
clear issue. 

Whether this somewhat Utopian state of matters 
is attainable in the near future or not remains to be 
seen, but we agree with the report that it offers a 
possible solution of the difficulty, for by means of 
conciliation boards and neutral intermediaries it 
should not be difficult to avoid in nearly all cases the 
ultimate arbitrament of industrial war. The second 
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question of the reference, as to how far and in what 
manner industrial agreements made between repre- 
sentative bodies which do not wholly include the 
trade of a particular district should be enforced upon 
the minority of that district, is a direct corollary of 
the first. The Council is of opinion that, subject to a 
regularly advertised inquiry by the Board of Trade 
into the circumstances of the case, the agreement 
entered into by the majority should be made com- 
pulsory throughout the district, with the proviso that 
adequate notice should be given to either party of the 
proposed change, and that there should be no stoppage 
of work until the dispute has been investigated by an 
agreed-upon tribunal. It is to be noted that six 
members of the Council record their dissent from this 
recommendation in a memorandum which states their 
objection to impose agreements upon persons who are 
not parties to them, but it is difficult to see how some 
such compulsion can be avoided if there is to be no 
unfair competition by minorities in the various 
districts. With this exception the report is nearly 
unanimous, and if the recommendations made can be 
materialised into a workable scheme, the day of 
incessant strikes and lock-outs will pass, and such 
rigorous means of settling disputes will only be used 
as a last resort, when all other means have failed. 
We fear the process of moral regeneration must be 
a slow one, though there is no reason at all why it 
should not come about naturally. and inconsequent 
disregard of acknowledged liabilities become as rare 
in industrial as it is in ordinary commercial agree- 
ments, which have not only moral, but legal support. 


Private Enterprise and Municipal Co-operation. 


THE question of municipal co-operation with private 
enterprise in connection with public electricity supply 
and tramway or light railway undertakings has as 
yet received very little serious consideration in this 
country. Yet both companies and municipal and 
other local authorities aim in these directions at 
serving the interests of the community with this 
difference—that whilst the latter need not of necessity 
strive to earn net profits out of the working of either 
class of undertaking, the former must endeavour as 
commercial enterprises to realise net profits for 
distribution among the shareholders. But, notwith- 
standing the absence of any need to obtain a surplus 
over that required to provide for reserve and renewal 
funds and for the payment of interest charges and 
redemption of debt, the municipal and other local 
authorities are quite as keenly alive as the companies 
to the desirability of showing net profits on the year’s 
trading. There is therefore very little, if any, differ- 
ence between the two classes of owners when regarded 
from the standpoint of consumers of electrical energy 
or of that of tramway passengers who furnish the 
revenue in each case respectively. If any distinction 
existed: between the two kinds of proprietary in this 
respect, the 150 municipal and other local authorities 
that work tramways which belong to themselves, 
or which are leased from other local authorities, 
would not have been able to place the total sum of 
£488,000 towards the relief of the rates in 1911-12, 
quite apart from the sum of £975,000 which was allo- 
cated to reserve and renewal funds in the same year. 
On the other hand, twenty-two other local authorities 
were compelled to seek assistance from the rates to 
meet a portion of the financidl charges for the year, 
including interest and redemption of tramway debt. 
A similar state of affairs prevails in the case of 
municipal electricity supply works, which also strain 
every effort to exhibit net profits in excess of working 
expenditure, debt charges and reserve funds. If, 
then, both companies and municipal authorities have 

_ the same object in view, although for different pur- 
poses, it can scarcely be claimed that consumers of 
electrical energy and tramway passengers are treated 
better by the latter than the former, even if they are 
dealt with quite as well, especially as those who 
provide the revenue for the undertakings owned by 
local authorities see the net profits divided, generally 
speaking, among the ratepayers as a whole instead of 
being always applied to a reduction of the tariffs of 
the consumers and of the tramway fares or the equiva- 
lent in the form of a longer journey for the same fare. 

It is, however, unfortunate to find, notwithstanding 
that the identical object of realising net profits is 
followed both by companies and local authorities, 
that numerous electricity supply and tramway or 
light railway schemes which have been authorised 
by Parliament in the course of years have not been 
proceeded with by the promoters. It has either 
proved financially impossible to undertake these 
particular enterprises, or other reasons have caused 

them to be abandoned. In the case of electric lighting 


it is significant that nearly one-third of the total 


been revoked or have expired. It might be thought that 
by far the greater majority of these orders referred to 
the inflated period of the promotion of many schemes 
of questionable origin or value in the past century. 
But this is by no means the case, as out of the 354 
provisional orders which have become extinct, 179 
relate to the years 1882-1899, whilst 175 actually 
apply to the thirteen years of the present century. 
Nevertheless, it is safe to assume that some of the 
districts concerned in these proposals have in the 
meantime been covered by other provisional orders 
or Acts of Parliament. The situation with regard to 
tramways or light railways—and many light railways 
are really tramways—is precisely similar from the 
point of view of the non-exercise of parliamentary 
powers. Since the passing of the Light Railways 
Act, 1896, the total length of line sanctioned is 
2115 miles, and the engineers’ estimates for the 
execution of the work amounted to £15,879,000. Yet 
it would be correct to say that scarcely one-third of 
this mileage has actually been constructed down to 
the present time, and the prospect of any rapid 
development in the near future is not very favourable 
in consequence of the operation of a variety of causes, 
including the difficulty of raising the necessary capital, 
the conditions imposed by local authorities and the 
inclusion of purchase clauses in some _ provisional 
orders for light railways, thus giving them the 
appearance, from a legal point of view, of tramways 
which, for that matter, they actually are in many 
instances. 

It is doubtless correct to assert that many electricity 
supply undertakings which have not yet been esta- 
blished either as independent enterprises or as dis- 
tributing subsidiaries of large works, together with 
numerous light railways or tramways, would have 
been in existence at the present time if the local 
authorities had manifested a spirit of sympathy with 
the schemes and had recognised that they were 
intended to serve the interests of the community 
without involving any financial risks on the part of 
the local authorities. On the other hand, it is only 
fair to admit that other local authorities have given 
facilities for the execution of schemes promoted by 
private enterprise in various directions, but there is 
still room for greater encouragement from these 
quarters—for co-operation between the authorities 
and the companies for the public welfare. It is 
difficult to suggest what form the co-operation should 
assume. The Middlesex County Council has con- 
structed light railways in a portion of Middlesex 
and has leased them to a company, the former par- 
ticipating in the profits ; the Paris Municipal Council, 
which built the Metropolitan Railway in that city, 
shares in the profits realised by the latter ; the Berlin 
City Council receives a percentage of the profits earned 
by the Berlin electricity works and the Grand Berlin 
Tramways, both of which enjoy monopolies in the 
capital; a number of State and other local autho- 
rities in Germany is becoming increasingly finan- 
cially interested in supply works and tramways 
promoted by private enterprise, whilst a 300-mile 
tramway scheme is now being financially guaranteed 
in Italy by the Provincial Council of Alessandria, 
which will receive 4 per cent. of the net profits realised 
by the proprietary company. It is quite possible 
that what suits another country or city may be 
inappropriate to Great Britain, but co-operation in 
some way or other seems essential if the procrastina- 
tion of the past is not to be repeated in the future ; 
and, indeed, the Light Railways Act, as drafted a 
year ago, held out the prospect of local authorities 
guaranteeing interest on the loan or share capital on 
a light railway company, and the payment of any 
amount by which the receipts were insufficient for 
the purpose of maintaining and working the railway. 


Shipyard Wages. 


Mucu satisfaction has been expressed concerning 
the decision arrived at by the conference between 
the Shipbuilding Employers’ Federation and the 
Standing Committee of Shipyard Unions at Kdin- 
burgh last week, since it was announced that the result 
of the recent pooled ballot of the unions showed a 
large majority in favour of acceptance of the offer 
made by the employers at a previous conference on 
the wages question. We ventured on that occasion 
to hope that the men would lay seriously to heart 
the many complaints which had been made as to the 
excessive amount of broken time which occurred 
among shipyard workers earning large wages, and 
realise that it was as much in their own interest as 
in that of the masters that an agreement should be 
come to on the wages question without the disastrous 
appeal to a national strike of shipyard workers with 
all its concomitant evils which was threatened. This 
seems to have heen the view taken by most of the 


—————— 
there will, or there should be, no further dispute 
on this point for a period of twelve months. In yjoy 
of the report of the Industrial Council on Industrial 
Agreements, on which we comment above. jt jg to 
be hoped that the men—to whose sense of honourabj, 
dealing as British working-men the report makes , 
direct appeal—will loyally abide by the decisig, 
arrived at, so that shipowners may come forwar 
more confidently with inquiries for new construction 
and that shipbuilders may be able to senc in thej, 
tenders with the security of knowing that their narroy 
profits are not likely to be endangered by the jng. 
dence of some unnecessary cessation of work. The 
result of this ballot augurs well for the prospects of 
improvement in the conditions which have recently 
obtained in labour circles, and no one wil! welcome 
more heartily than we, the indications of a vvowth of 
sentiment which will do honour to both wor! men and 
employers, while at the same time material], improy- 
ing the position of our own country in conipetition 
with others. The terms agreed upon are that ap 
advance of one shilling per week, or one farthing per 
hour, shall be made to time workers, and that g 
special advance of 24 per cent. shall be made to riveters 
on piecework for the special benefit of holders-oy, 
who have hitherto worked for a much lower rate of 
wages than the riveters themselves. These advances 
are to take effect from the first full pay, and to 
remain in force for a period of twelve months from 
the fixed date. There were other matters which 
were amicably adjusted, and it was unofticially 
announced that the Boilermakers’ Society had agreed 
to recommend its branches to resume the working 
of overtime, which had been stopped in the course 
of the agitation over the general wages question, 
On the whole there seems to be a general tendency to 
reconsider the attitude of mind which has led to so 
many disagreements and abortive conferences, and 
this is perhaps the first step in the direction of im- 
provement of organisation which is considered neces- 
sary in order that effective agreements may be come 
to, for an atmosphere of heated debate does not 
usually lend itself to the formulating of lasting 
understandings. The men’s representatives will be 
able to do much better work for their constituents 
if they feel that they have the full approval of a 
united body of reasonable men behind them. 


Assouan Dam and the Nile Flood. 


By a fortunate coincidence the heightened Assouan 
Dam fulfils its functions for the first time in a year 
when the Nile flood is abnormally late—later than it 
has been for fifty years, according to an official notice. 
The rapid rise of the river has not yet commenced 
even at Roseires, 420 miles up the Blue Nile above 
Khartoum, so it is not possible to say what amount 
of inconvenience may still be caused ; but undoubtedly 
there would have been before now a disastrous con- 
dition of summer crops but for the additional store 
of water this year in the Assouan Reservoir. The 
lateness of the flood was not anticipated. In a 
forecast dated June 11th the Director of the Meteoro- 
logical Service said that a flood at least 8 per cent. 
below normal might be expected, but that the early 
breaking of the Indian monsoon pointed to an early 
arrival of the flood water. This year, however, the 
Indian monsoon has been abnormal, and consequently 
an unsafe guide. It may be interesting to outline 
briefly the present state of the Nile. The water stored at 
Assouan is used in the following manner. The larger 
portion 1s employed in augmenting the low summer 
supply, and what remains increases and expedites 
the commencement of the flood. This year the 
supply has been above the normal from the beginning 
of April till the middle of July, i.e., till the date 
when the flood rise should normally begin. There 
are, of course, considerable variations both in the 
quantity and the date of arrival of the flood, and as 
regards reservoir regulation “ normal” means thie 
average of the past ten years. The level of the 
reservoir on July 27th—the date of our latest informa- 
tion—was 97.5m., the * full” level being 115 m., 
and the normal level to which it falls before the rising 
flood overtakes it about 93m. The present level was 
reached in 1911, when the water was used in very 
sparing fashion, a fortnight sooner, and the mean date 
during the last ten years was about July 3rd—say, 
twenty-four days earlier. These dates will give a 
rough idea of the effect of the additional storage. 
The total quantity added to the river from April Ist to 
July 20th has averaged in the last ten years about 
950 million cubic metres. This year between the 
same dates about 2040 million cubic metres have 
been added, and there still remained at the latter date 
380 million cubic metres, 7.e., as much as used to 
remain in a normal year at least a month earlier. 
During the period of regulation, April Ist to July 
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Nile unaided by the reservoir would have been this 
vest about 500 cubic metres a second. During the 
period there has been added from the reservoir 
an average quantity of 213 cubic metres a 
gecond, or, Say, about 40 per cent. additional. 
The indications on the date just mentioned were 
that flood water would overtake the reservoir about 


sa me 


August sth. The iatest news from Abyssinia is that 
the rainfall has been so far about 30 per cent. below 
the normal. As, however, only a short time elapses 
between the fall of rain in that mountainous district 
and its arrival in the Blue Nile at Roseires, the flood 
may not be seriously below normal in quantity. So 
far crops have not suflered, and the report of the 
Aoricultural Department on June 50th gave the 
condition of the cotton crop as about 34 per cent. 


above né mal. 


The Channel Tunnel. 


On Tuesday afternoon the Prime Minister received 
a deputation representing about ninety members of 
all parties of the House of Commons which had come 
to urge upon him the desirability of withdrawing the 
veto placed on the construction of the Channel 
Tunnel. It may be recalled that when this project 
was first discussed the Governments of both this 
country and France were favourable to it. In 
1874 the British Foreign-office expressly approved 
of the idea, but in the early eighties the military 
and strategic aspects of the matter received attention, 
and caused uneasiness in certain quarters. About 
1883 a joint Committee of both Houses, presided over 
by Lord Lansdowne, pronounced judgment on the 
subject, ard in accordance therewith Mr. Chamberlain, 
then President of the Board of Trade, ruled that the 
interests of this country would not be promoted and 
might be seriously hampered by carrying the scheme 
to completion. It was military opinion, headed 
by the late Lord Wolseley, who from first to last 
determinedly opposed the idea on the grounds that 
the fulfilment of it would destroy our security, 
that wrecked the scheme in those days. Practically 
every year between 1883 and 1894 Bills were promoted 
for the construction of the tunnel, but nothing could 
alter the Government's opposition to it, and the Bills 
were either rejected or withdrawn. The last attempt 
was made in 1906 by the South-Eastern and Chatham 
Railway, in conjunction with the Channel Tunnel 
Company, but with no better result. For more than 
a quarter of a century the Governments of this 
country have thus consistently opposed the idea. 
Now, at last, there are indications that a change of 
attitude is likely, for Mr. Asquith intimated to the 
deputation on Tuesday that the Government, in 
view of the alteration with lapse of time in certain 
factors in the case, was already considering the matter 
in its modern aspect. Prior to the first expression 
of the veto work had already actually been begun on 
both sides of the Channel, for in 1875 the French and 
English Channel Tunnel companies had received con- 
cessions to construct the preliminary works, At 
Sangatte, about five miles down the coast from Calais, 
the French company sank a shaft 18ft. in diameter to 
a depth of 226ft. and excavated a tunnel for about a 
mile under the sea. On the English side a main shaft 
was sunk to a depth of 164ft. near the Shakespeare 
Cliff, Dover, and a drift-way driven about 2300 yards 
from its foot. These operations were stopped in 
1883, although the Amalgamated Channel Tunnel 
Company remained, and still remains, in existence 
It may be added that it is now estimated that the 
construction of a double tunnel would cost about 
16 million pounds, and that the work would be 
undertaken by the Tunnel Company in conjunction 
with the South-Eastern Railway and the Northern 
Railway of France. 








TRAIN CONTROL. 
By E. A JOHNSTON. 
No. V.*—(Condusion.) 


CONTROL OF ROLLING STOCK DISTRIBUTION. 


Many British railways have nowadays a rolling 
stock superintendent who is responsible for the 
distribution of rolling stock to the whole line. With 
the introduction of control offices this official’s work 
can be delegated to them with great advantage. 
They are more on the spot and in closer touch with 
their own district, any shortage of stock in one con- 
trol area being met by the surplus of another, the move- 
ment being arranged through the central control office. 
lhe form shown in Fig. 11 (ante) is used on a South 
American Railway and provides for an advice every 
twenty-four hours of the wagon situation, and also 
of the loaded wagons awaiting transportation. The 
latter part of the information is required several times 
daily on British railways, and should therefore be 
Siven separately, the wagons awaiting transportation 
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being given in the form shown in Fig. 5 (ante), which is 
more suitable for the conditions here. The wagon 
situation should be sent either in a form similar to 
that shown in Fig. 11 or as arranged in the daily 
rolling stock returns already generally in use. Rolling 
stock control has not, as far as the author is aware, 
been entirely combined with train control on any 
line in this country, but in South America it has been 
found that the system has great advantages, and, 
moreover, once a central and district control offices 
have been established, it is much more economical 
to combine the work rather than maintain separate 
offices and staffs. The large use of private owners’ 
wagons in this country makes the problem much more 
difficult than it is abroad, where, nearly without 
exception, all wagons belong to the railway companies. 
The trouble is further accentuated by the large pro- 
portion of railway-owned wagons that have to be 
returned empty to the parent company. On some 
railways abroad the exact mileage, loaded and empty, 
run by every wagon on the line is recorded and the 
percentage of empty to loaded wagon mileage can be 
accurately determined. It is very doubtful whether 
these statistics are worth the expense of their prepara- 
tion, but it would be very interesting to know what 
the percentage is on British railways, as this would 
give some idea of the effect on the working expenses 
of private ownership of wagons and of the return of 
empties to other companies. The formation of a 
Clearing House Rolling Stock Trust by which all the 
goods rolling stock would be absorbed, the railways 
being debited by the Clearing House with wagon hire 
and credited with the cost of repairs done to the 
Trust rolling stock, should not be impossible once 
the mutual advantages are realised. The saving 
which would be effected ought to be enormous, 
especially on those lines which have adopted train 
control. 


TRAIN LOADING. 


This subject was touched on when dealing with 
control of loading and power. As it has been the 
cause of a certain amount of trouble recently, perhaps 
a few words on the subject will be advisable. The 
loads of engines in this country are almost always 
stated in wagons. This is not a very exact method 
of loading. As, however, goods engines on British 
railways are seldom loaded to anything like their 
full capacity, a logical system of train loading is not 
so necessary as it is abroad. Wagons in this country 
are divided into three general classes for train-loading 
purposes: Mineral, goods, and empties. On some 
lines three wagons of goods are counted as equal to 
two wagons of minerals, on others the proportion 
is four to three. The proportion—three empties = 
two goods—is almost universal. Passenger engines 


‘being much more nearly worked to their limit than 


goods engines, one or two lines have found it advan- 
tageous to adopt tons as the unit of loading for pas- 
senger trains, whereby more accurate loading is 
possible than with the old unit, coaches. With 
passenger stock tonnage loading is a simple matter, 
as the tare weight of the vehicle may be taken as its 
weight for loading purposes, whether empty or loaded, 
without serious error. That this is not so with goods 
vehicles is evident. Nor can even the gross weight 
of the train be taken as the measure for loading, 
as everyone who has studied loading is well aware. 
The gross weight of wagons in England varies between 
something over 16 tons for a fully loaded 10-ton 
coal wagon to under 5 tons for an empty wagon. 
Five loaded 10-ton coal wagons would not, however, 
take as much hauling as sixteen empty wagons, 
although the gross weight would be the same in both 
cases. It is this fact that makes tonnage loading 
complicated. Moreover, the proportion which the 
tractive powers necessary to haul the two loads 
bear to one another varies with the gradient, being 
most nearly equal on the steepest gradients and 
becoming more unequal as the ruling gradient 
approaches the level. The complications thus intro- 
duced into the problem have probably caused tonnage 
loading for goods trains to be neglected in this 
country. Another probable reason is that refuge 
sidings on nearly all sections are too short to accom- 
modate long trains, and thus the number of loaded 
and empty wagons which can be hauled tends to 
approximate closely with modern powerful engines, 
the power of the engine being sufficient in many cases 
to haul the full numbers of loaded wagons that the 
refuge sidings will hold. Nevertheless, there are 
some extraordinary anomalies to be found in the 
existing loading tables. One example will serve to 
demonstrate this. A certain railway shows the loads 
for one of its standard classes of goods engines over 
two sections of the line to be as follows :— 


Section. Minerals. Goods. Empties. 
Mies vel ae Ae, se te ee . é 
iisn xe ac RO Se ies BOO ais, ne OE 


It is obvious that if the loads for minerals and goods 
are correct there must be comething wrong with 
one of the loads of empties. Section A has a steeper 
ruling gradient than section B and from what has 
just been said about tonnage loading, it will be seen 
that the section with the steeper gradient should 
have an empty loading more nearly equal in tonnage 
to the mineral wagon loading. This does not explain, 
however, why on the steeper gradient the same engine 
should be given bigger actual tonnage of empties 
to haul than on the easier gradient. By no possible 





logical system can all these loads be reconciled to 
one another. It may be added that on neither 
section is there any question of the length of refuge 
sidings affecting the matter. 

After a careful comparison of the loads of goods 
engines in this country and abroad, especially in 
South Africa and South America, a conservative 
estimate puts the rating of British goods engines at 
from 30 to 50 per cent. less than that of engines of 
similar power abroad, after making al] allowance for 
speed, gradients and average loading of trucks. As 
examples of loading in South America two cases may 
be quoted. A 2-8-0 engine with 19}in. by 26in. 
cylinders, 4ft. 6in. drivers, 200 Ib. pressure and 60 tons 
adhesion weight is rated to take 1600 tons behind 
the tender, or 1710 tons including engine and tender 
at about 12 miles per hour average speed over a 
section with ruling gradients of 1 in 130. The same 
engine’s load over a ruling gradient of 1 in 76 is 
890 tons behind the tender, or 1000 tons including 
engine and tender. The loads in this country being 
so very much lighter in proportion, it is obvious that 
neither safety of working nor the power of the engine 
can be claimed as a reason for objecting to a slight 
increase of Joad over those laid down in the Appendix 
when the traffic requirements demand such increase. 
Neither can lack of braking power be advanced as a 
reason, as the trains quoted above are run safely 
without the continuous brake and with only one 15- 
ton brake van. In time, as the train control system 
becomes more general, as it undoubtedly will, this 
question of loading will have to be faced, and a 
modified tonnage system will probably be found both 
convenient and economical. This is not the place 
for a treatise on tonnage loading systems, but a 
brief reference to loading is almost inevitable when 
writing about train control. 


GENERAL EFFECTS OF TRAIN CONTROL. 

It has been claimed by interested persons and by a 
certain section of the public having very vague notions 
of what train control really means that it is an 
innovation designed entirely in the interests of the 
railway shareholders, whilst being detrimental to 
the safety and well-being of the servants and of 
the general public. No greater misconception could 
exist. Train control does not in any way alter or 
interfere with those rules that have so long helped 
to give the railways of this country their enviable 
reputation for safety. It has even been stated that 
the train controller would supersede block working, 
the people responsible for this statement being 
generally very vague as to what block working means. 
Needless to say, there is no foundation for the state- 
ment. From the point of view of the railway worker 
the control office forms a court of appeal in difficulties 
and a central information bureau to which he can 
apply for advice. By so much as it fulfils these 
functions so are his duties and worries lightened. 
It is sometimes said that control will reduce the 
number of men needed to work the traffic. It is 
true that if the control is efficient it will reduce the 
number of men needed to work the same amount of 
traffic as before, but the present difficulty of the com- 
panies is to find room for all the traffic offered to 
them, and the effect of control will not be to reduce 
the staff but to increase the amount of traffic 
handled by the same s aff. 

The public benefit from a more rapid and certain 
transit of goods and by a general raising of the 
efficiency of the working, not only of the goods traffic, 
but consequently of the passenger service also. 
The Midland has adopted train control more com- 
pletely than any other British railway to date, and a 
comparison of the punctuality of its passenger and 
goods traffic with the state of affairs before the advent 
of train control will prove this statement conclu- 
sively. It is commonly but erroneously thought 
that the general public has no interest in the econo- 
mical working of the railways. It is obvious that if 
working expenses go on rising, Owing to increased 
wages, higher cost of supplies and increased rates 
and taxes, and if, in consequence of this, dividends fall 
below their present moderate level, the investing 
public will close its pockets when more capital is 
urgently required to enable the companies to meet 
the growing demands of the trade of the country. 
If train control enables the railways to work more 
economically and thus places them in a position to 
meet the growing cost of what may be called the 
necessities of life to a railway, such as labour, coal, 
&e., without crippling them financially, the country 
as a whole must surely benefit. 








OBITUARY. 


JOHN MILNE. 

WE regret to have to announce that Professor John 
Milne, the eminent seismologist, died on Wednesday 
night of last week at Shide, near Newport, in the 
Isle of Wight. 

John Milne was born in 1850 at Liverpool, and was 
the son of John Milne, of Milnrow, Rochdale. From 
an early period in his life he took a deep interest in 
geology and mining matters, and on coming to London 
to finish his education studied at King’s College 
and at the Royal School of Mines. At the age of 
twenty-three or so he was appointed to a mining 
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engineer’s post in connection with work being carried 
out in Newfoundland and Labrador by Sir Cyrus 
Field, Sir James Anderson and others. While thus 
engaged he became interested in and wrote papers on 
the physical features and mineralogy of Newfound- 
land and the formation and behaviour of icebergs. 
His work in this part of the world was, however, 
cut short when he was offered the post of geologist 
to Dr. Beke’s expedition to North-West Arabia. 
He accepted the appointment, and was soon engaged 
investigating the geology of certain parts of Egypt, 
Sinai, and Arabia. 

His chance in life came shortly afterwards when he 
was about twenty-six years of age. Japan was just 
beginning to awaken from her semi-torpid civilisa- 
tion, and her Government was seeking suitable men 
to educate the people in Western ways. The Imperial 
College of Japan at Tokyo required instructors, and 
Milne was appointed to the Chair of Mining and 
Geology. It was now that his abiding interest in 
earth movements began to find expression. The 
frequency with which Japan is visited by earthquakes, 
great and small, gave him many opportunities for 
pushing on his studies in this direction. In 1880 
a serious earthquake at Yokohama led the Govern- 
ment to ask Professor Milne to undertake a special 
study of seismology and to establish a Seismic Survey 
of the Empire. Details of all shocks were collected 
as they occurred, no fewer than 968 observation 
stations being established, and in conjunction there- 
with the activity of the voleanoes on the mainland 
and the neighbouring islands was closely studied. 
Preventive measures were, of course, out of the ques- 
tion, but Milne succeeded in devising new and delicate 
instruments for recording earth tremors and vibra- 
tions, and, what was more important from a practical 
point of view, showed how buildings might be con- 
structed to withstand earthquake shocks. 

Valuable scientific information as to the cause 
of earth movements was obtained, and in particular 
the now-accepted fact that the crust of the earth is 
more or less in balance under something very like 
hydrostatic pressure, that it is the sea which is stable 
and not the land, was definitely foreshadowed. The 
form of voleanoes and their geographical distribution, 
the phenomena accompanying the cooling of the earth 
and other kindred matters were also discussed by 
Milne about this time. The perfection of his seismo- 
graph also engaged much of his attention. 

After twenty years thus spent in Japan he returned 
to England, and settling in the Isle of Wight erected 
a seismographic station, where he continued his 
researches. Incidentally he designed instruments 
for recording vibrations of all kinds, such, for example, 
as occur on railway bridges, &c., and carried out 
many valuable investigations therewith. His earth- 
quake work was, however, his chief occupation, and 
the Royal Society, the Geological Society, and the 
British Association all benefited by his learning in 
this matter. For the last-named body he established 
a Seismic Survey of the World. 

Professor Milne was elected a Fellow of the Royal 
Society in 1877, and received its Royal Medal in 
1908. He was an honorary Doctor of Science of 
Oxford University, and last year was invited to 
deliver the Halley Lecture. 








LITERATURE. 


Motori Diesel Marine e Fissi. By Ing. G. Supino. 

Milan, Ulrico Hoepli. Price, lira 12. 

THE new edition of M. Giorgio Supino’s book on 
Diesel engines is much better in some ways than its 
predecessor. We note particularly that the book has 
been enlarged from foolscap 8vo to royal 8vo, so that 
the diagrams, which in the first edition, reviewed in 
our issue of January 28th, 1912, were folded up into 
an inconveniently small compass, now appear in 
some cases on a double page, or, at all events, with 
not more than one fold. 

The new book has a sub-heading ‘“ Marine and 
Stationary,” and although, of course, a great deal 
that is said about stationary engines in the earlier 
volume applies equally well to marine engines, we are 
inclined to think that, considering the title, the 
actual descriptions of marine Diesel engines are a 
little disappointing in the new volume. There are 
comparatively few new chapters, the work consisting 
mainly of the original book, carefully edited, improved 
upon, and added to; particularly is this the case 
with the chapter dealing with the fuel pump, where 
some capital diagrams are given and the matter is 
gone into very thoroughly. There is a discussion 
as to the relative advantages of the single or multiple 
pump per engine, while the regulation of the feed is 
also discussed in a useful manner and is elucidated 
by valuable diagrams. 

The new chapters deal with the installation of 
marine engines and the reversing arrangements 
thereof, and include a copy of the rules of the Bureau 
Veritas. The chapter devoted to marine engines 
contains much of the matter embodied in the first 
edition, and the new matter which has been intro- 
duced is not quite up to date. For instance, the only 
motor ships which have actually seen service which 
are referred to in the book are the Monte Penedo, 
the Vulcanus, and the old Romagna, which was lost 
two years ago in addition to the auxiliary motor 





ships Aquila and Quevilly, while there are plans given 
of two or three ships which are as yet only on paper. 
In view of the number of motor ships recently put 
into service it seems a pity that these have not 
received some attention. 

In the chapter on reversing gears, again, we find an 
illustration of the reversing gear of the Vulcanus, 
which is now, of course, quite out of date, nor are 
many modern arrangements described. It would 
appear to us, indeed, that any book professing to 
deal with the marine Diesel engine should at least 
include full and careful descriptions of the reversing 
gear of such firms as Burmeister and Wain, Carels, 
Krupp, Kolomna, M.A.N., Nederlandsche Fabriek, 
Sulzer and Tosi, to mention the better-known types. 
We quite admit, however, the difticulty of producing 
any book on this subject which would be absolutely 
up to date, and we do not hesitate to commend the 
volume, even with the imperfections named, to the 
attention of those interested. 


SHORT NOTICES. 


Electric Furnaces in the Iron and Steel Industry. Dipl. 
Ing. W. Rodenhauser and I. Schoenawa, translated by C. 
H. Vom Baur. First edition. London: Chapman and 
Hall, Limited. 1913. Price 15s.—Numerous descriptions 
of electric furnaces have appeared, and books relating to 
them have been published, but we cannot call to mind any 
book in which the subject has been treated in quite the 
same manner, nor in which principles and construction of 
the best known furnaces have been described in such 
detail, as in the present volume. Very nearly all the fur- 
naces which have been introduced receive attention. 
Certainly all the leading types are dealt with. It might 
have been thought, seeing that one of the authors is, him- 
self, the part inventor of a furnace of this kind that all 
others would have received but scanty notice. This, 
however, is by no means the case. Their features, advan- 
tages and faults or failings are all discussed, and though 
naturally, the Réchling-Rodenhauser furnace is, perhaps, 
reviewed at greater length than the others, the latter— 
which include the Girod, Héroult, Kjellin, Stassano, Baily, 
Borchers, Chapelet, Colby, Creuzot, de Ferranti, Frick, 
Grénwall and Grénwall, Lundblad and Stalhane, Hel- 
berger, Heraiius, Hjorth, de Laval, Lyon, Nathusius, Nobel, 
Pichon and Taussig furnaces—have by no means been 
neglected, many of them having a considerable amount of 
space allotted to them. The book, which is eminently 
practical from cover to cover, forms an excellent history 
of this branch of metallurgy, and the chief drawback to 
which we can refer, and this only from the peint of view of 
the British reader, is that costs are given in American 
dollars and cents, and require conversion before being 
readily comprehensible to us in this country. The draw- 
ings accompanying the text are, nearly without exception, 
well executed and clear, the majority, at any rate, having 
apparently been specially prepared for the purpose. 
Some of the half-tone blocks, however, are not so good, 
and many of them look as if they had been used before. 
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Practical Stone Quarrying: A Manual for Managers, 
Inspectors, and Owners of Quarries and for Students. By 
Allan Greenwell and J. Vincent Elsden. London: 
Crosby Lockwood and Son. Price 12s. 6d. net. 








THE value of the locomotives exported by Great Britain 
during May was £254,462, as compared with £138,596 in 
May, 1912, and £221,328 in May, 1911. These figures 
bring 'up [the* value” of ‘the”engines exported to May 31st 
this year, to £1,006,375, as compared with £851,752 in the 
corresponding five months of 1912, and £930,315 in the 
corresponding five months of 1911. 





MODERN CONVERTING MACHINERy, 
No. VI.* 


Nor long ago converting plant became ® favourite 
topic, and electrical engineers—particularly powe 
station engineers and, more particularly stil], engineer, 
running plants at the higher periodicities displayed 
great interest in the subject. The appearance oj 4 
new machine called the motor converter give rise to 
several lively discussions, for the firm which intro. 
duced it put forward important claims ani incident. 
ally directed attention to certain defects in rotaries 
constructed for the higher periodicity cireiits, [yj, 
led to rather heated arguments, because just about 
that time builders of rotaries were improving their 
designs, introducing new contrivances for increaging 
the range of voltage regulation, and bettering the 
performance generally. A paper on the 1 otor eop, 
verter was read before the Institution of Electrica] 
Engineers in 1909, and the meeting at which it wag 
presented turned out very animated, Se cral wel, 
known electrical men intimately conne ted with 
firms building rotaries were present on that occasion, 
They endeavoured to prove that the rotury ig th 
very best thing of its kind in existence ; they appeared 
to consider that it could do all that motor conyerter, 
are capable of doing, and a good deal more; they 
did not seem to see any definite reson why 
the new machine should exist at all. Others who wers 
actually using the new converter, however, spoke jp 
glowing terms of its performance, and called attention 
to certain advantages it possessed for certiin classes 
of service. Prior to the appearance of this paper 
Professor Miles Walker presented at a meet ing of the 
Manchester local section of the Institution of Elec. 
trical Engineers a contribution on rotary converters, 
and this also created a certain amount of dist urbance, 
But every notable invention—or, at any rate, every 
invention of commercial value—has the effect of 
upsetting the peaceful state of affairs, and it would 
have been a matter of surprise had the motor con. 
verter escaped the usual volley of adverse criticism, 

In spite of all modern improvements, the manufac. 
turers of the comparatively new machine —Bruce, 
Peebles and Co., Ltd-, of Edinburgh—still maintain 
that it possesses marked advantages over high 
periodicity rotaries. They claim that at full load 
and half load its efficiency is within 1 per cent. of that 
of the rotary, and that at quarter load the 
two machines are on an equal footing. At full load 
the efficiency is 24 per cent. better than that of a 
motor generator, at half load 4 per cent. better, whilst 
at quarter load the gain is fixed as much as 8 per cent, 
From the standpoint of power factor the motor con- 
verter is said to be superior to the rotary with the 
same variation in direct-current voltage. Of course, 
when the latter is fitted with an alternating-current 
booster this is no longer true, for it has been shown 
that under these conditions the power factor can 
be maintained at unity irrespective of the voltage. 
The same applies when the pressure is regulated in 
accordance with the split-pole method. Power 
factors of motor converters are better than those of 
induction motor generators, unless, of course, the 
latter are fitted with phase advancers. Much of the 
discussion relative to the rotary converter and motor 
converter has been concentrated on the question of 
starting and synchronising, the builders of the latter 
machine claiming an advantage. But since this new 
method of connecting the stator windings of the indue- 
tion motor in series with the armature of a rotary has 
been devised, it is more than probable that advocates 
of rotaries consider that they have entirely robbed 
the motor converter of advantage. Asa matter of fact, 
some opponents of motor converters seemed to hold 
this view long before the new method of starting was 
invented. But this is a matter which can only be 
settled by practical experience. It is certainly a ques- 
tion of some importance, for when a stoppage occurs 
at the power station it is desirable that all the plant 
should be put into service again as soon as possible. 
In fact, rapid starting is an advantage at all times. 
Furthermore, a machine that can be easily started 
can be left in the hands of unskilled attendants. 
The motor converter does not need transformers, 
because the high pressure can be applied to the stator 
windings on the high-tension side; but it should be 
understood that when we referred to the efficiencies 
of the various machines the losses in the transformers 
of the rotary converter were taken into account. 
It was explained in a previous article that the overall 
efficiency of a rotary is superior at ordinary working 
loads to that of any other type of converter. 

Messrs. Bruce, Peebles claim that the motor con- 
verter is simpler than a rotary with transformer 0T 
synchronous motor generator, and that the rotary 
requires. more. complicated switch gear. Another 
advantage put forward for the motor converter 1s that 
it does not reverse its polarity when a bad short 
circuit occurs. Rotaries, on the other hand, are 
liable to reversal, and it is always advisable to ascer- 
tain whether the voltage is in the correct direction 
before closing the circuit breakers after a bad short 
circuit. Although Messrs. Bruce, Peebles and Co. 
never contended that there is anything very wrone 
with 25-cycle rotaries, and though the firm has 
made it known that it is prepared to turn out these 
machines, it is still maintained, however, that 
rotaries are not satisfactory on circuits having & 





* No. V. appeared July 25th. 
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ater periodicity than 30 cycles per second. Of 
ae there are many who do not share this view, but 


course, ie It i : 
hat is not surprising or unnatural. It is a point 
= engineer interested in converting 


every 
must decide for himself. A large number 
converters and rotary converters are at 
40 and 50-cycle circuits. Therefore engi- 
ample opportunities of studying the per- 
f each type of machine under actual work- 


which 
machinery 
of motor 
work on 

neers have 
formance ° 


ing condit 10Ons. 2 
Rotary converters are only built by Messrs. Bruce, 


Peebles wud Co. for the lower periodicity circuits. 
constructed on thoroughly up-to-date lines, 
and are upplied with or without alternating-current 
poosters. A typical 500-kilowatt, 25-cycle, Bruce, 
Peebles’ rotary fitted with a booster and starting 
chown in Fig. 41. Peebles’ rotaries do not 


They are 


motor 1s 


| to a starter. 


feature that distinguishes the motor converter from 
the induction motor generator. The simplified 
diagram of connections—Fig. 43—shows that one 
end of the set consists of an ordinary direct-current 
machine having main poles and commutating poles. 
At the other end—the left end—there is a three-phase 
induction motor, the rotor of which has a twelve- 
phase star winding. 
nected to slip rings, and these in turn are joined up 
Therefore, during the starting period 
only three of the rotor phases are brought into use, 
but as soon as the machine is running in synchronism 
the inside ends of the twelve phases are connected 
together at the star or neutral point. A short-cir- 
cuiting switch for performing this operation is shown 
on the diagram. The other end of the twelve rotor 
phases, it will be noted, are connected to equidistant 


Three of these phases are con- | 


Therefore the windings of the revolving elements 
can be connected together when the pressures on the 
two sides of the machines are equal and in phase. This 
is done by closing the short-circuiting switch which 
joins the twelve ends of the star winding to a common 
point. The speed then remains constant and the 
set runs as a single synchronous unit. 

In order that the electromotive forces induced in 
the rotor and armature windings may balance each 
other,the connections between these elements must 
be made so that the rotating field produced by the 
rotor currents when flowing through the armature 
revolves in the opposite direction to the shaft. Hence 
this field remains stationary so long as the shaft 
speed is constant, and it is the action of this field and 
the one set up by the magnet winding of the continu- 
ous-current machine which holds the set in syn- 
































Fig. 41-BRUCE PEEBLES 25-CYCLE ROTARY CONVERTER 


call for a detailed description, for the illustration 
gives a very fair idea of the lines on which they are 
constructed. Commutating poles are fitted when 
necessary, also damping devices to prevent the 
machine hunting. Peebles’ rotary converters are 
also designed for balancing a three-wire system, in 
which case the neutral points on the transformers are 
connected to the middle wire in the manner already 
described. The machine illustrated is designed for a 
speed of 500 revolutions, for a direct-current pressure 
of from 440 to 520 volts, and for an overload of 25 
per cent. for half an hour and 100 per cent. for a few 
minutes. 

It now remains to describe the principle of the 
motor converter, and to deal with the methods of 
starting, and so forth. So much has been written 
on this machine that a detailed description may appear 


Synchronising 
Voltmeter >) 
Vi 


Starter 








points on the direct-current armature, and since the 
two revolving elements are joined together mechanic- 
ally these latter connections can be made without the 
use of slip rings. The currents in the three-phase 
star-connected stator winding on. the alternating 


Fig. 42—BRUCE PEEBLES MOTOR CONVERTER, TWO BEARING TYPE 


chronism in exactly the same manner as in an ordinary 
synchronous motor, but the twelve phases used in the 
motor converter are claimed to have the effect of 
giving an extra strong synchronising force. 

It follows that as the induction motor runs at a 


side set up a rotating magnetic field revolving at a | speed corresponding to half the periodicity of the 


speed governed by the number of poles and periodicity 
of the supply. Naturally this revolving field induces 
in the rotor windings electromotive forces which set 
up currents in the twelve phases. 

It is usual when dealing with the principle of the 
motor converter to assume that the induction motor 
and direct-current machine each have two poles, 
although, of course, this does not conform with the 
conditions prevailing in practice. But it makes no 
difference to the principle of the machine, and as it 
simplifies the diagram of connections it is always well 
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Fig. 43-—CONNECTIONS FOR BRUCE PEEBLES MOTOR CONVERTER 


unnecessary. But to conclude a series of articles 
on modern converting without giving the motor con- 
verter proper consideration would be a very unwise 
and unfair procedure, especially as this is the last form 
of converter thet has been placed upon the market. 
Furthermore, it is to be remembered that although 
many of our electrical readers may be familiar with 
this machine, the number of individuals taking an 
Interest in electrical matters is ever increasing, so 
that, all things considered, a detailed description of 
the motor converter is quite justifiable. A motor 
converter can easily be mistaken for a motor generator, 
because it consists of two machines coupled together 
and mounted on a common base plate. But closer 
Inspection reveals the fact that in addition to the two 
revolving elements being mechanically connected 
they are also electrically connected, and it is this latter 


to consider bi-polar units to begin with. Now, let 
it be supposed that the rotor and armature are run- 
ning at a speed corresponding to half the frequency 
of the supply circuit ; in other words, assume that 
the set is working with 50 per cent. slip. It will be 


supply half the electrical energy supplied to the 
stator is converted into mechanical energy and is 
transmitted through the shaft to the direct-current 
machine and the other half of the energy supplied 
is transferred through the twelve connections shown 
on the diagram to the armature winding in the form 
of electrical energy. Therefore the induction motor 
operates half as a motor and half as a transformer, 
and the direct-current machine half as a dynamo and 
half as a converter. The motor converter, therefore, 
works on a totally different principle to the ordinary 
induction motor generator, although both machines 
are very similar in appearance. It is the connections 
between the rotor and armature that make all the 
difference. But it is necessary to note that as the 
rating of an induction motor depends on the speed of 
the magnetic field and not on that of the rotor, the 
motor is theoretically half as large for a given speed 
as it would have to be if it converted the whole of the 
electrical input into mechanical energy. Evidently, 
when the same number of poles is used on the two 
sides of the machine the speed must correspond with 
half the primary periodicity. This lower speed, 
the manufacturers point out, is more favourable for 
commutation, and the proportions of direct-current 
unit can be smaller than those of a direct-current 
generator or converter for the same output and pri- 
mary frequency. The induction motor and direct- 
current machine need not have the same number of 
poles. When the number on one unit of the machine 
is different to that on the other portion the converter 
does not run at a speed corresponding to half the 
periodicity of the supply circuit, but it is quite certain 
that the speed must necessarily be inversely propor- 
tional to the sum of the number of poles of both units. 


| If m represents the number of revolutions per minute, 


seen later that this is the normal speed when each | 


unit of the converter has two poles, but what we are 
considering at the moment is how the two machines 
can run in synchronism as a single unit and convert 


| alternating current into direct current or vice versd. 


Now, it is perfectly certain that with 50 per cent. 
slip the periodicity of the currents induced in the rotor 
will be equal to half the periodicity of the supply. 
And as the number of poles on the direct-current 
machine is equal to the number on the induction 
motor the periodicity of the voltages set up in the 
armature wiil also be equal to half that of the supply. 


| kinds of converting machinery ; 


c the periods per second, p the number of pairs of 
poles on the induction motor, and p' the number of 
pairs of poles on the direct-current machine, then we 

60 c 
pt+p 

Motor converters can be started on the direct- 
current or alternating-current side just like all other 
but, as we have 
explained, the makers of this machine claim that 
starting at the alternating end is a remarkably simple 
matter, and that the work of putting these converters 
into operation in this manner can be entrusted to 
unskilled operators. The precise method of starting 
will be understood by referring to the diagram, Fig. 43. 
The alternating current at line voltage is supplied to 
the stator windings through a switch, and it imme- 
diately induces alternating currents in the rotor 
windings, or at least those of the rotor windings which 
are brought into service during the starting period. 
As we have said, and as the diagram Fig. 43 shows, 
only three of the rotor windings are generally used 
whilst the machine is pulling into synchronism, but 
in some of the larger sets six of the twelve phases 
are brought into service during the starting period, 
Of course, the machine is disconnected on the direct- 
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current side whilst the starting process is taking place, 
and the field connections are made so that the mag- 
nets are self-excited. All the resistance is inserted 
in the rotor circuit when the high-tension switch is 
first closed, and then it is slowly cut out until the shaft 
begins to revolve. The machine is allowed to acceler- 
ate until a speed about 10 per cent. above the normal 
running speed is reached, a further notch on the 
starting resistance being cut out if necessary in order 
to make the speed attain this value. It is necessary 
to adjust the field resistance on the direct-current side 
so that the machine begins to excite when the above- 
mentioned speed is reached. The reading on the 
synchronising voltmeter V—see Fig. 43—decreases 
as the speed rises, but as synchronous speed is 
approached the voltmeter needle commences to oscil- 
late and the oscillations gradually become shorter as 


ing. Flashing over is certainly a great nuisance, for 
not only does it injure the commutator, but it also 
damages the brush gear and not infrequently the arma- 
ture windings. The early rotary converters flashed 
over very badly, and the men who had charge of them 
often had to devote a great deal of energy to polishing 
up the commutators and renewing brushes and brush 
holders, leaving them very little time for sleep on 
the night shift. Of course, when a bad short circuit 
occurs all forms of converters are subjected to severe 
conditions of working, and any machine that will not 
flash over under these circumstances is to be regarded 
as a rather remarkable production. 

Typical examples of motor converters are shown in 
Figs. 42 and 44. Here we have two distinct types, 
a two-bearing machine—Fig. 42—-and a three-bearing 
set—Fig. 44. The latter design is adopted for the 

















Fig. 46—1500 KILOWATT MOTOR CONVERTER 


the moment of synchronism approaches. When the 
oscillations are sufficiently slow and when the volt- 
meter needle is at the zero end of the scale the starter 
handle is quickly turned to the running position and 
the machine thus synchronised. Next, the short- 
circuiting switch which connects all the rotor phases 
together at the neutral point is closed and then the 
converter is ready for taking up the load. It will be 
understood when the set approaches synchronous 
speed the electromotive forces induced in the rotor 
and armature are alternately in opposition and in 
conjunction, and consequently the current flowing 
in the starter is alternately small and large, thus 
causing the needle of the voltmeter to oscillate. As 
the diagram shows, the voltmeter is connected across 
the resistance. The makers contend that it is possible 
to adjust starter and shunt resistance so that no regula- 
tion is required during the starting period, the attend- 
ant merely waiting for the moment to arrive when 
the starter is to be short-circuited. 

In the larger sizes starting on the alternating- 
current side is even more simple, as a fixed non- 
inductive resistance is placed in the rotor circuit and 
the whole of the adjustment during the synchronising 
period is done at the direct-current end by manipu- 
lating the shunt rheostat. A switch is fitted for short- 
circuiting the rotor resistance when the moment of 
synchronism arrives. It will have been noted that 
the synchronising gear used with these motor con- 
verters is simple, it merely consisting of the volt- 
meter V on the diagram, Fig. 43. As we have said, 
this is connected across the starting resistances and 
there are therefore no synchronising transformers or 
other complicated devices which are liable to get out 
of order. When motor converters are started on the 
direct-current side, however, they are synchronised 
at the alternating-current end in the ordinary manner, 
and the employment of the usual synchronising equip- 
ment is then necessary. The current taken from the 
line when starting at the alternating end of the con- 
verter varies from one-quarter to one-third of the 
normal full-load current and depends on the magnetis- 
ing current of the induction motor. 

There are @ good many points about motor con- 
verters which the makers regard as important. We 
have already dealt with some of them, but as it is our 
intention to devote another article or, at any rate, 
a portion of another article to the motor converter 
there is no particular reason why we should endeavour 
to set forth all the makers’ claims in this issue. But 
in concluding the present article it may be stated 
that particular attention is directed to the fact that 
the number of poles on the continuous-current end 
of a motor converter is equal to half the number on 
a rotary running at the same speed. Consequently 
there is a good space between brush holders, and at 
times of bad short circuits there is little chance of 
“‘ flashing over ”’ occurring at the brushes. In fact, 
the makers go so far as to say that even under the 
most adverse conditions there is no fear of this happen- 


large outputs, the particular converter illustrated 
having a capacity of 1500 kilowatts. Two bearing 
converters such as shown in Fig. 42 are very neat and 
compact, and when constructed for a speed of 500 
revolutions per minute the armature and rotor are 
mounted on a single cast iron spider, but when the 
speed is 750 revolutions per minute the direct arma- 
ture core is directly assembled on the shaft. Large 
motor converters, such as the example illustrated 
in Fig. 44, are fitted with barring gear in order to 
facilitate starting. 








PETROL- HYDRAULIC RAILWAY MOTOR 
COA 


ALL engineers are aware that the great drawback to the 
use of the internal combustion engine for hauling heavy 
motor vehicles as compared with the steam engine is its 
want of flexibility, which renders necessary the introduc- 
tion of the step-by-step gear-box with its severe limita- 
tions. For such work as is met with on railways with 
vehicles weighing something like 20 tons the gear-box 
requires to be exceptionally heavy and cumbersome, while 
the frequent operation of the powerful clutch is somewhat 
trying to the attendant. Although hydraulic transmission 
gears have been tried from time to time, these have usually 
been faulty in some respect. The Hele-Shaw system pos- 
sesses many advantages for this class of work, and readers 
of THE ENGINEER will be interested to learn that a motor 
coach has been constructed by Messrs. McEwan, Pratt 
and Co. at Burton-on-Trent in which this ingenious 
hydraulic power transmission system has been combined 
with an internal combustion engine. The coach has been 
built for service in Canada and weighs 20tons. The vehicle is 
of the 4ft. 8}in. gauge, 33ft. long over the headstock, 8ft. 3in. 
wide overall, and runs on two bogie trucks with centres 
18ft. apart, and a wheel base of 5ft. 6in. It has seating 
capacity for thirty-six passengers. The power to provide 
the necessary hydraulic pressure is obtained from a six- 
cylinder engine with cylinders 140 mm. by 156 mm., 
calculated to give 103 brake horse-power at 1150 revolu- 
tions per minute on petrol, and 85 brake horse-power on 
paraffin. The engine is arranged transversely across the 
front compartment of the vehicle and can be operated from 
one end only of the coach, as will be observed from the 
sectional drawings on page 155. In this case it was not 
necessary to arrange for the vehicle to be driven from either 
end, as the car will run on a circular track, which, by the 
by, has some very sharp curves—hence the short wheel 
base of the bogies. 

The transmission of the power of the engine to the 
road wheels is effected by means of the Hele-Shaw pump 
coupled direct to the engine and driving two hydraulic 
motors operating by chain gearing the two axles of the 
rear bogie. The hydraulic pump uses oil as the working 
liquid and has a fixed outer cylindrical casing and an 
internal rotating part carrying the radial cylinders in 
which the plungers reciprocate. Inside the fixed casing 
there is a guide frame, which is normally, and when the 
pump is running idle concentric with the outer casing and 
cylinder body. In this guide frame is cut a circular guide 
channel and the plungers are connected to this by means 
of slipper blocks. As soon as the guide frame is moved in 
either direction so that its centre becomes excentric to the 
outer casing the plungers are caused to reciprocate in 











their cylinders, the amount of stroke varying with P 
amount of excentricity. Oil is drawn in and dischay, 
through the hollow central shaft round which the plun Bed 
rotate. The special feature of the pump is that its — 
city and the direction in which it forces the oj] can 4 
varied at will by simply altering the position of the ide 
frame. That is to say, the pump can be adjusted to hom = 
idly when no effective work is being performed, or it inh, 
set to give any desired output of oil up to the maximum, 
and in either direction. Thus a large variation of ‘an 
is obtained and the direction varies according to the side 
of the axis to which the frame is moved. The oil under 

pressure up to 2000 Ib. per square inch is transmitted ha 











DRIVER'S COMPARTMENT 


a central shaft through a heavy steel pipe to the twa 
hydraulic motors on the rear bogie and the rotary motioy 
of the motors is transmitted to the bogie axles by means 
of heavy chain gearing. As the speed of the oil motors is 
proportional to the amount of oil delivered by the pump 
a continuously variable and reversible gear is provided. 
The liquid used in this system is ordinary lubricating oil, 
and thus all working parts are, it is claimed, perfectly 
lubricated, wear being reduced to a minimum. ‘There are 
no piston rings, packing, or parts requiring renewal, and 
any oil which may leak past the plungers of the pump or 
motors is returned to the system by means of a small 
auxiliary pump. Safety valves are fitted on the pip 





INTERIOR OF COACH 


system so that if any undue stress is thrown upon the gear 
the pressure is relieved automatically and the risk of break- 
age obviated. 

The provision of bogies has been rendered necessary 
by the sharp curves over which this vehicle has to run, 
and the pivoted socket joint shown in the sectional eleva- 
tion has been introduced. Possibly locomotive engineers 
with experience of articulated engines are likely to regard 
this joint, which has to withstand such high pressures, 
with mixed feelings. It may, however, be pointed out 
that the manner in which the whole thing is mounted 
seems calculated to prevent any relative motion of the 
parts except in the vertical and horizontal planes. Another 
feature of the oil pressure system is the provision of a 
by-pass valve for the oil, which is actuated automatically 
by means of an air cylinder when the Westinghouse brakes 
are applied, thus preventing damage to the hydraulic 
motors. 

Tests of the carriage which were made before a party of 
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interested persons, including a representative of this 
journal, on a siding of the Midland Railway at Burton- 
on-Trent a few days ago sufficed to confirm the chief claims 
made for the hydraulic system. The principle advantage 
of this method of traction would appear to be the great 
starting effort which can be applied to the driving wheels 
without the shock which frequently accompanies the use 
ofa clutch and spur gearing. The car was started, stopped, 
and reversed with ease by the manipulation of a hand 
wheel, which moves the guide frame of the pump. Unfor- 
tunately the short length of line at the disposal of the 
makers did not allow of any speed tests being carried out, 
but there were gradients of about 1 in 50 which the vehicle 
climbed easily with a load of about thirty persons. Being 
the first railway vehicle bu'lt with this method of trans- 
mission, there were naturally noticeable one or two points 
upon which subsequent experience will suggest slight 
improvements without altering the chief features of the 
system. One of these is the control of the engine, whereby 
the opening and closing of the throttle will be automatically 
effected by the operation of the hand wheel which actuates 
the pump. The long tubular radiators for cooling the 
circulating water, too, will be found liable to leakage unless 
some better means of allowing for the contraction and 
expansion of the tubes is provided. These are, however, 
only small points, easy of improvement, and by no means 
detracting from the obvious merits of this hydraulic system. 

This car has been built to the order of John Birch and 
Co., Limited, of 2, London Wall-buildings, E.C. 








DOCKYARD NOTES. 


TuE forward half of the German torpedo-boat destroyer 
8S 178, which was recently cut in two by the armoured 
cruiser Yorck while manceuvring at night off the island 
of Heligoland has been raised and conveyed to Wilhelms- 
haven. 


THE utilisation of cowls for stoke-hule draught in 
destroyers, while undoubtedly the most efficient means 
of leading air to the fans, possesses the objections of taking 
up considerable deck space, of interfering with the placing 
of guns and torpedo tubes, and of adding considerably 
to the wind resistance. Long ago they were dispensed 
with in favour of plain openings in deck and funnel casings 
for various foreign destroyers built in this country, and 
more recently a return to their exclusion has been made 
in the latest Russian designs of thirty-five knot boats. 
In lieu of the hooded cowl, the funnel bases have been 
considerably enlarged, and the air inlets placed therein. 
This is to some extent an adaptation from the arrange- 
ment found in the big German cruisers of the Von der 
Tann type. 

A RECENT return issued by the United States Naval 
Intelligence Department brought up to the end of March 
this year gives the following interesting aggregate figures 
for the navies of the leading powers :— 


Warship tonnage. 
Built and 


Built. being built. Personnel. 
Great Britain 2,007,247 2,483,545 .. 145,210 





Germany os 
United States 





France 

Japan 2 
Russia — 
Italy 224,837 - 
Austria 198,159 -- 





THE nine 1100-ton destroyers, which are being built 
for the Russian Black Sea Fleet at Nicolaiev and elsewhere, 
are to be known as the Bespokoiny, Bystry, Dersky, 
Gnievny, Gromky, Pospieschny, Pylky, Prontsitelny, 
and Stashastlivy. They are to carry the remarkable 
torpedo armament of five twin 18in. torpedo tubes, and 
are to steam 34 knots. One is apt to wonder how their 
crew of ninety-three officers and men are going to be able 
to keep ten torpedoes in proper running order and adjust- 
ment; four reliable torpedoes would probably effect con- 
siderably more damage in action. 





Tue Portuguese Republic’s naval programme, which 
contemplated, among other things, three 22,000-ton battle- 
ships, has now shrunk to diminutive proportions, and is 
still in abeyance. Like other nations, Portugal has 
apparently found it easier to’ frame programmes than to 
pay for them, but why three such battleships should have 
been contemplated is indeed hard to imagine. The 
money value of one would have been better spent in 
destroyers in her case. 

ComPLAINTs have recently been raised about the sea- 
worthiness of the new Italian scouts Marsala and Nino 
Bixio, recently completed at Castellamare. These vessels 
are very narrow in relation to their length, and were 
designed for exceptionally high speed. It appears that in 
the recent heavy weather they were found unable to steam 
egainst a heavy head sea, and the matter is one that is 
being officially investigated. 


THE trials of the Giulio Cesare, the second of the Italian 
super-Dreadnoughts, are expected to commence in Sep- 
tember. Both the Cesare and the Conte di Cavour, 
which should also be completed this year, have been 
seriously delayed by the inability of the Terni Company to 


produce all the armour required sufficiently rapidly, with | is not so difficult. 
arrangement along both sides of the ship, behind the armour 
plates, &e. &e. 
cells, leaving the others intact. 
main pipe line which carries the oil to the steam boiler fuel tanks. 
It is nerely a question of arrangement for valves and pipes. A 


the result that both the Bethlehem and Carnegie Com- 
panies received large orders for Italian work. In justice 
to the Terni Company it should be said that the giving out 
of the armour plate orders for the Cesare class was unduly 
delayed, and that further delay was caused by the un- ] 


fortunate breakdown of one of its principal armour | the steam pipe to the engine, hit a boiler, ignite the coal, &c. &e. 
A lucky shot is always disastrous. i 
engines, because the hattleship will have less tender spots. At 
the present she has a good many. 


presses. 


Tue tenders for the United States torpedo-boat destroyers 
of this year’s programme will be opened in Washington on 
August 4th. They will be of rather larger size than their 
predecessors, but about the same speed—30 knots. Their 


in reducing its size. 
ot the efticiency of their bullets, their only object being to 
decrease their weight and thus enable the man to carry a larger 
number of cartridges. 
our battleships 


fuel on land and sea. 
ways to store liquid fuel in such a way as to hide the storage 
places from the enemy's eyes, especially as it is no objection to 
having the oil stores inland instead of parading them all along 
the coast. 
Besides, there still remains the remedy of disguising the storage 
places in time of war. ; 


We have nothing which counts in this country at present, but 
we have access to oil in the United v 
use freely and advantageously when the Panama Canal is once 


displacement being 1090 tons. The armament is to com- 
prise four 4in. guns and four twin torpedo tubes. 


Apropos of the recent debate in Parliament regarding 
the supplies of oil fuel available it may be of interest to 
record the number of torpedo craft recently ordered for 
the Royal Navy in which oil is exclusively used. 
1905-6 .. 1 ** Swift,” 5 “* Tribal” class and 12 * Coastal’ destroyers 

12 


1906-7 .. 2 ” o 
1907-8 .. 5 “ 12 

1908-9 [16 ‘** Beagle ” class—coal burning] 
1909-10 20 “* Acorn” class 

1910-11 .. 20 ** Acheron ” class 

1911-12 .. 20 “* Acasta ”’ class 

1912-13 . 20 “* Rob Roy ”’ class 


To fill completely the oil fuel bunkers of all the above 
vessels once requires at least 18,000 tons of oil, and even 
this will barely suffice for twelve hours’ steaming at full 
power. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


THE ASSOUAN DAM. 


Srr,—lf you will permit me to encroach a little further on 
your valuable space, I would ask Sir William Willcocks to reply 
shortly to two questions I asked him in my letter of 23rd ult. 
(1) How he explains the absence of any water coming through 
the weep holes which are spaced a few metres apart vertically 
and horizontally from end to end of the wall, though he says the 
dam is leaking like a sieve. I can suggest two short answers, 
which are—(a) I was wrong or wrongly informed as to the con- 
dition of the dam, or (6) I don’t know. Perhaps, however, he 
can give some other reasonable explanation. (2) Why the large 
quantity of leakage water which he says exists—though I do 
not admit it---should follow the fantastic course assigned to it 
by him instead of blowing out under the masonry, a distance of 
about 20ft. on the level, through what Sir William describes as 
more like coarse-grained sand than rock, which might have been 
excavated with aspoon. I can again suggest two short answers 
—(a) The foundation must have been taken down to solid rock, 
or (U) I don’t know. 

As to why no answer was given earlier to Sir William's news- 
paper criticisms, J can only give my own personal experience. 
The night at Assouan on which I received the Lyyptian Gazette 
containing his first letter I was, 1 think naturally, annoyed, 
after five years’ labour on the spot, to read the unconsidered 
criticisms it contained, gleaned from information supplied from 
some peasants in the district, and I wrote a reply. On the 
following day, however, I thought, is it worth while replying to ? 
and I came to the conclusion it was not. It was different, how- 
ever, when Sir William began to write to the English technical 
Press. I felt then that I should be wrong to permit the various 
statements he made about a great work to go unchallenged, 
when I knew them from personal knowledge to be unfounded. 
As to Sir William’s various queries regarding the draughts- 
manship and so on of the Government progress sections, I regret 
L am not in a position to enlighten him. At the same time, I 
hope he wii! pardon me saying, | think, they are hardly relevant 
to the subject he originally started, namely, the stability or 
otherwise of the Assouan Dam. 
London, August 6th. 


Hueu H. McCrvure. 


OIL-FIRED SHIPS OF WAR. 


Srr,—Will you permit me a few words on the article pubiished 
under above heading in your issue dated July 2dth, 1913 ? 
The said article refers to advantages and disadvantages of 
liquid fuel for the Navy, but as a résumé of the whole, one may 
come to the conclusion that the latter rather outweigh the 
former. 
To start with the argument that other Powers will take to 
liquid fuel if Great Britain has once led the way ; as a matter of 
fact, five Powers out of the six mentioned have started with 
liquid fuel already. Austria, as far back as 1906, contemplated 
oi! fuel for the navy, and began actually using it in 1908. Torpedo 
boats are run by oil engines. Germany in the past and in the 
present has and is still trying oil and oil engines for the 
navy. At present she employs mixed firing and on some of her 
smaller crafts use oil engines. Russia, of course, started with 
oil, and the United States of America, as far as 1 remember, 
introduced it for destroyers in 1908, and for large battle-cruisers 
in 1911. Italy is amongst the advocates for oil fuel. If Britain 
had only just now decided on using oil fuel it would hardly be 
“taking the lead,’”’ but ** following suit.” The argument that 
others would follow if we lead, and that it is no good to us if 
other countries attain with their battleships the same speed as 
we do, is not strony. It is not only the speed we have to con 
sider, but the extra armament carried, because of the reduced 
storage room required for fuel, the saving of hands, the quick- 
ness of filling the oil tanks, the ease with which it is accomplished. 
Of course, the storing of coal on battleships was wonderfully 
simple, but what room it required! Jt is a matter of very great 
importance to us if we can save space in one way and add 
armament instead. Quite apart from the speed, we should 
suffer a considerable disadvantage if our adversaries had the 
advantage of more armament on their side, because they used 
less storage room for their fuel. This gaining of room will be 
still more pronounced and all important when oil engines take 
the place of steam engines. The armies of the Continent are 
anxious to increase the fighting value and capacity of the 
infantryman by making him carity as much ammunition as 
possible without making him too overburdened. Therefore, not 
only is every unnecessary weight excluded from his outfit, but 
much time is also spent in finding a lighter cartridge material or 
Some nations do it even at the expense 


We are in the same position as regards 


The second disadvantage is said to be the storing of liquid 
I should think that there are plenty of 


The oil can easily be piped to and from them. 
On the other side, the storing of liquid fuel on the ship itself 

The tanks could be placed in a kind of ce!l 
One lucky shot might destroy three to four 


It need not interfere with the 


ucky shot may do anything as far as we know. It may break 


It will be less so with oil 


Of course, there remains the great question of our oil supply. 


States, and this we can 





dimensions are to be 310ft. long by 29ft. 10in. beam, the 


open. 


erection of four large chimneys in Havana, Cuba, for the Ha 


ee 
The advantages offered by the use of oil are, howeve 
great that considerations such as the foregoing are i te 
not magnified by looking upon things in a too pessimistic 
because we should only delay progress and put ourselves 
disadvantage compared with other Powers. Of corse Pir, 
as shale is concerned, comparatively little fuel oil comes f far 
this source, neither do our cokeries contribute much {o our Pe 
supply at the present. But [ would remind intero<teq Cir ra 
of our stores of bituminous coal and shale, of which there are | ae 
quantities in the British Isles, and which sooner ©; later we 
be taken up and worked commercially. Of course, | do will 
intend to say that at any time we shall be able to produce 
much as we require, but if these bituminous coal Cistillati 2s 
will join hands with the cokeries and shale works, we shall be 
at least in a position to rely upon them for our reserves ht 
present, the importance of treating all the available bituminon. 
raw material in this country is realised, but we are faved Withs 
chaos of phantastic plants, and proposals and their sti!! more ine. 
tastic claims, which succeed only in making the experts and re 
public doubtful and suspicious, The distilling of Lituminon, 
raw material is not a gold mine, and does not yield tremendoy, 
profits as some people would like to make us believe, hut jf the 
plants are well designed, economically worked and wi Managed, 
they yield a very good and respectable profit. I have reaq ; 
report by which I could see that the collieries fear th inereasing 
demand for liquid fuel. Coal, indeed, has nothing t. fear from, 
this movement, but, on the contrary, will only profit, The 
collieries will realise that exploiting their coal for t\\e sake of 
the by-products will pay them far better than sin.ply selliy, 
it as a fuel, a fact which has caused Germany to iicrease its 
number of cokeries and by-product recovery plants, «id thereby 
to ensure a rapid growth in the output of by-producis, such 4 
gas, coke, coal tar and benzol and sulphate of ammonia, 
August Sth. AE. ¥. Gs /ELING, 





Srr,—-Your admirable leading article of July 25th entitled 
“« Oil-fired Ships of War ” touches but lightly on the commercial 
aspect of this knotty question, a point which, in the eyes of 
competent men here in Italy serves but to deepen the mystery 
that enshrouds the action of the English Admuralty. The 
respect towards that body which still lingers in this country 
as @ tradition makes navy men loth to see cracks in their ancient 
idol. Criticism, besides, of another nation’s internal ac ministry. 
tion is voted out of place. The expression of their feelings 
therefore limited to wonder. The fact that England has th 
monopoly of Welsh coal has always been deemed one of thy 
primal factors of her maritime power ; it is also considered a, 
one of the principal bases of her commerce. Her export of the 
mineral to foreign countries constitutes an annual 
riches amounting to millions of pounds, which would be tapped 
aye, almost dried up——were the navies of the world to substitute 
oul for coal as fuel. But yet it is England who is setting the 
example that will undoubtedly be followed, and quick!y too, of, 
as it were, taking her custom away from her own shop and going 
to a rival establishment. The goods at the new emporium will 
be equal for all clients alike, and the old house of trade is left 
with the choice of reducing its staff or putting up its shutters. 
The only solution of the problem is, es you rightly say, that 
“the intentions of other nations may be so clear to the First 
Lord that he may have had no other course than to order all oil- 
burning ships,’’ but, in Italy at any rate a certain amount of 
scepticism reigns on this point. The reason is that the case 
seems parallel in a certain degree to another which happened 
not many years ago. It is remembered that the English Navy, 
before the building of the first Dreadnought, had an advan 
tage over all other nations, far above that which she now 
possesses, or will probably ever hold again. The building of the 
new ship was therefore considered by many calm-minded men 
#& questionable proceeding in her own interest. It might have 
been necessary later on, but was, then at any rate, premature, 
The colossal vessel revolutionised naval architecture. It 
signalised a new departure. It rendered obsolete England's 
own fleet and afforded a novel starting point to her great rival. 
The act seemed to many to be akin to that of an athlete who, 
having far outdistanced his antagonists, proposes to stop the race 
and to begin afresh on equal terms and under changed conditions. 
It is not believed in Italy that England was forced into that step 
by the conviction that any other nation was in thet moment on 
the verge of actually constructing the huge unit which General 
Cuniberti had already discerned in embryo. — Tt is thought rather 
that the building of the first Dreadnought was due to the 
impulse of individual ambitions which, converging, produced in 
a collective body a temporary blindness to iminediate results 
and found expression in a common and overpowering desire to 
flabbergast the world. 
With regard to the present decision on the part of the English 
Government to order vessels fitted only for the use of liquid fuel, 
it is compared here in Italy to the action of a horse dealer who, 
having established a monopoly in his trade, suddenly takes to 
motor cars and advocates to his clientéle the advantages of the 
new means of locomotion. It is certainly disinterested, but it 
is equally certainly amazing. 
Your Iranian CORRESPONDENT. 


ource of 


Genoa, July 29th 


Srr,—I am anxious to find the address of the makers of iron 
and steel body stop valves with nickel seats for superheated 
steam, having the brand “H »—- D” cast on the body. 
35 

I believe they are of foreign make. Can any of your re iders help 
me in this matter ? 


July 30th. AMBLESIDE. 








CATALOGUES. 


Bruce, PeesBies AND Co., Limited, Edinburgh.- Pamphlet 
No. 18, entitled “ Peebles’ Continuous-current Dynamos and 
Motors,” has reached us. It deals exclusively with machines ot 
the open type—smaller continuous-current machines forming 
the subject of another publication—and, besides givin 4 full 
detailed specification, various half-tone illustrations appear, %& 
well as approximate weights and dimensions of the different 
frame sizes, lists of ratings with technicai data, &c. 


Tue Weser Cutmney Company, 1452-56, MeCormick- 
building, Chicago.—We have received a copy of this firms 
latest illustrated pamphlet describing chimneys. The pamphlet 
is issued in England and Spanish. We are told that in addition 
to the chimneys mentioned therein the firm is now starting = 
yan 


Flectric Railway Company. They are 272ft. high and lift. 


inside diameter, and are said to be the largest chimneys 0! their 


kind. 








LIVERPOOL AND District AMATEUR WIRELESS Associ ATION, 
—A meeting of this association was held at the Creamery Calc, 


56, Whitechapel, Liverpool, on July 31st, when eee 
that Professor E. W. Marchant, D§g. aid 4 

had both consented to act, asevi : 
“extreme ” protection against lightning risks was again 
to, when it was suggested that a double-pole two-way »\ 
could be used for the purpose of earthing both aerial and also 
metal guy ropes, if thought necessary. 
August 9th, the association is paying a visit to the 


. &. Cohen 
The subject of 
referred 

switeh 


residents. 


On Saturday afternoon, 
Formby 





Power Station of the Lancashire and Yorkshire Railway. 
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MODERN METHODS OF MEASURING TEM- 
PERATURE.* 
By ROBERT 8S. WHIPPLE, of Cambridge. 
(Continued from pag? 130.) 
ie second or potentiometric method of measuring the electro- 


Tl ; 

head foree of the couple is undoubtedly the more accurate 
: the two, owing to it being a null, or balancing method, and 
“ rrors due to the resistance of the leads 


1s eliminating any e 
‘or this reason it has been almost universally 


ision work with thermo-couples. The method 
the electro-motive force from the thermo- 


thi 
and couple. 
adopted for prec 
tremely simple ; 


is eX ° . 

couple is balanced against that given by an accumulator, the 
lectro-motive force of which has also been similarly balanced 
e 


against that given by a standard cell. 

‘A simple form of the potentiometric method, when applied to 
the direct-reading moving-coil galvanometer, has very much 
creased its usefulness, by opening out the scale to double its 


iner A , " 
A potential drop is given by means of the 


normal le ngth. : mn “ Wiasap: 
hattery across the resistance Ry—Fig. 10—and against this is 
“d the eleetro-motive force of the thermo-couple. By 


op) yosed 4 4 
Se ifying the resistance Ry and R, one can vary the range of 


temperature over which the electro-motive force of the couple 
palances that of the accumulator, and hence alter the tempera- 
ture scale of the galvanometer. In order to correct for varia- 
tions in the aecumulator voltage, a test switch S and test coil Rx 
are provided, and these are so adjusted that when the switch 
js on the test stud, the galvanometer pointer should be deflected 
from one extreme to the other. When this is not the case, the 
jiable resistance Ry is adjusted until it is so. By means of 


var 
generally referred to as the “ Seale Control 


this arrangement 





4 
y 


R2 





R3 Ra 





> te 


Re Peaxes compensating 


Re 








THERMO- 
LEADS cource 








RECORDER 


Fig. 1O—SCALE CONTROL BOARD 


Board "'!4 the ordinary commercial galvanometer or indicator 
can be provided with two scales of twice the openness of the 
normal scale. The two scales are generally from 0-500 deg. 
(ent. and 450 deg. to 950 deg. Cent., but can obviously be 
varied by altering the resistances in the system. 

Dr. W. Rosenhain and Mr. Melsom have developed a some- 
what similar arrangement as a works .potentiometer, but have 
added some refinements so that it may be used as a portable 
standard of reference. The instrument—Fig. 11— is provided 
with a standard cell C, against which the accumulator A can be 
adjusted by means of the rheostat R. The resistance S and P 
are so arranged that temperatures over’a large range can be 
measured, The instrument may be used to measure from 0-40 
millivolts to an accuracy of 0.1 millivolt. This will cover the 
whole range of temperature met with in industrial thermo- 
couple work, 

For accurate research work more sensitive galvanometers 
must be employed, and greater precautions taken to avoid 
thermo-electric effects at the switch contacts. A slide wire, 
or a series of very small resistances, must also form a part of the 
instrument. Several potentiometers suitable for such work 
have been described. 

For the autographic recording of temperature, the photo- 
graphic arrangement originally due to Le Chatelier and then to 
Sir W. Roberts-Austen is still the only way of recording very 
small and rapid changes in temperature. The drawback of 
being unable to see the record until it is developed and the trouble 

















Fig. 1—ROSENHAIN AND MELSOM POTENTIOMETER 


of developing have led to the almost complete abandonment 
of this method of registration, except for purposes of accurate 
research. In the majority of recorders now in general use, the 
galvanometer pointer or boom is depressed intermittently by 
clockwork, or some simple electrical mechanism, on to either 
an inked thread or typewriter ribbon which is pressed on to a 
chart mounted on a rotating drum (clock driven), the resulting 
record being a series of ink marks. In some instruments the 
boom is intermittently depressed on to a smoked chart attached 
to a dise which is rotated by clockwork and a particle of soot 
is removed at each depression. Thus, in either case a record of 
the galvanometer movements is left on the chart. The thread 
recorder, invented by Mr. Horace Darwin, may be taken as a 
typical example of one of these recorders. The instrument is 
shown diagrammatically in Fig. 12. An inked thread is stretched 
above the paper and the chopper bar or guillotine is allowed to 
force the end of the galvanometer pointer down on to the thread, 
which, in its turn, is depressed on to the paper, making an ink 
dot. The movement of the chopper bar is controlled by means 
of a cam which is operated by clockwork, the chopping action 
taking place either every minute or half minute as desired. 
lhe record thus produced consists of a series of ink dots which 





* Institution of Mechanical Engineers. 

Mr. W. S. Peake originally introduced a more elaborate form of 
Scale Control Board, in which a standard Clark cell automatically 
corrected for any errors introduced by changes in the temperature of 
the_galvanometer. 
: ' Cambridge Scientific Instrument Company. ‘‘ A Thermo-electric 
Couple Potentiometer,” the Electrician, January 31st, 1908. J. A 
Harker, “A Direct Reading Potentiometer for Thermo-electric Work,” 
Phil. Mag., July, 1903. White, ‘‘ Potentiometer Installations,” 


merge into a continuous line. The action of the clockwork is 
so rapid that the galvanometer pointer is only under control by 
the chopper bar for less than two seconds out of the minute. 
The figures both illustrate a double recorder in which two 
galvanometers connected to two separate thermo-couples are 
recording on the same drum. The galvanometers are initially 
adjusted to give a complete deflection of 80 mm. across the paper 
for an electro-motive force of 1 millivolt applied to the galvano- 


1 revolution every a 
minutes 






Inked 
thread moved forward 0 


6 m.m per minute 


1" 





7 revolution in * 
26 houre 
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Fig. 12- DARWIN DOUBLE THREAD RECORDER 


meter terminals, They are then finally adjusted for use wit). 
any particular thermo-couple or for any specified range by 
means of small subsidiary resistances. Fig. 13 is a repro- 
duction of a record obtained with such a recorder and two thermo- 
couples. 

The scale control board can also be used with the recorder, 
and this forms one of its most important applications, for as the 
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Fig 13—DOUBLE THREAD RECORDER RECORD 


sensibility of the galvanometer is high, the scale can be magnified 
considerably, say, four or five times. Thus a complete deflec- 
tion of the galvanometer (80 mm. on the paper) when used with: 
a platinum-rhodium couple can be made to equal 300 deg. Cent., 
and at a particularly useful part of the temperature scale, say. 
600 deg. to 900 deg. Cent. This at once allows of a considerable 
increase in the precision of temperature control. Fig. 14 is 
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Fig. 14—RECORDS OBTAINED WITH AND WITHOUT SCALE 
CONTROL BOARD 


a reproduction of a record obtained from two galvanometers 
connected to one thermo-couple ; it will be observed how much 
more open is the scale of the instrument connected to the scale 
control board than of the one connected to the recorder without 
the scale control. 

An effective semi-automatic recorder has been designed by 
Mr. H. Brearley for rapidly obtaining recalescent and freezing 














Fig. 15—BREARLEY CURVE TRACER 


point curves. It consists of a moving coil galvanometer M— 
Fig. 15—which is connected to the thermo-couple whose hot 
junction is within the specimen to be studied. The movements 
of the galvanometer coil are observed by means of a beam of 
light reflected from the mirror attached to the coil on to a scale 
A. A pointer K is made to follow the movements of the beam 
of light by means of a screw S which the observer rotates by the 








Physical Review, Vol. XXV., No. 5, November, 1907. 


handle H. (The spot of light has been represented in the figure 


the coil from the furnace gases. 
gases penetrated the iron tube and attacked the platinum. 
The silicates in the fire-clay cylinder had also a deleterious effect 


perfect insulation without any cause of alteration. 
showed that all joints in the thermometer itself should be made 
by fusion because metallic solderings are volatile and attack 
platinum. 
platinum resistance thermometer, if protected from strain and 
contamination, is free from zero changes over a range of 0 deg. 
to 1200 deg. Cent., and that it always gives the same indication 
at the same temperature, and this has since been confirmed by 
many observers.'7 
wires agreed in giving the same value for any temperature on 
the platinum scale, although they differed considerably in the 


by means of a piece of paper stuck on the back of the scale.) 
A pen P is rigidly connected to the pointer, so that the move- 
ments of the spot of light are recorded automatically on the 
clockwork-rotated drum D. An observation of a recalescent 
point can be made in about ten minutes, assuming that the 
apparatus is previously erected and standardised. 


Resistance thermometers.—Sir William Siemens wes the first 


to suggest (in 1871) that the change in the electrical resistance of 
a wire with temperature might be employed as a means of 
measuring temperature. 
with great accuracy, and the method has become the most 
accurate, and in many ways the simplest, for determining 
temperature. 
platinum wire, of which he was measuring the changes of resist- 


Electrical resistances can be measured 
Unfortunately, Sir William Siemens wound the 
nce, on a fire-clay cylinder and used an iron tube to protect 


At high temperatures these 


n the platinum, and caused variations in its resistance, thus 


rendering the thermometer unreliable. 


It was not until 1887 when Callendar and Griffiths worked out 


the theory of the resistance thermometer, and designed the 
method of mounting the coil on a mica frame, that it proved 
itself to be 
Callendar showed that if the platinum wire is supported on a 


a reliable method of measuring temperature. 
1ica frame, in section that of a cross with equal arms, there is 


He also 


Callendar’s and Griffiths’ researches!® show that the 


Callendar also showed that different platinum 


values of their temperature coefficients. 
Callendar pointed out that if Ry denoted the resistance of the 
hermometer coil at 0 deg. Cent., and R, its resistance at 100 deg. 


Cent., a temperature scale may be established for the particular 
wire which may be called the scale of platinum temperatures, 
such that, if R be the resistance of the coil at any temperature ¢ 
on the gas seale, the teinperature on the platinum scale wil! be 


oe 


190. For this quantity he employs the symbol p ¢, 


.- % 


its value depending on the sample of platinum chosen. In 











B. Battery 
BC. Balancing Coil 
BS. Battery Switch 
BW Bridge Wire 





P. Thermometer Leads 
R. Rheostat 
R.&R:. Ratio Coils 


C. Compensating Leads fr. Battery Resistance. 
G. Galvanometer T Thermometer Buib 
GW Galvanometer Wire T 2 Zero Coil 


Fig. 16—BRIDGE ARRANGEMENT FOR TEMPERATURE 
MEASUREMENT 


order to reduce the temperatures on the platinum scale t to the 
gas scale, it is necessary to know the law conneeting ¢ and pt. 
They are of course identical at 0 deg. and 100 deg. Cent., and 
experiment has shown that the formula 


i {( ier 


when 6 is a factor depending on the purity of the wire for making 
the thermometer, expresses the relationship between them in 
other parts of the scale. 

The t- pt curve being a parabola, it is only necessary to 
determine the resistance at three different temperatures in order 
to ascertain the value of 5, and thus to standardise the thermo- 
meter completely. The three temperatures usually employed 
are :—0 deg., 100 deg., and 444.70 deg. Cent. (the boiling point 
of sulphur). 

As generally constructed the platinum resistance thermometer 
consists of a fine platinum wire (0.008in. in diameter) wound on 
a mica frame, connected by stout silver o1 platinum leads to 
terminals in the head of the thermometer. ‘I'wo similar leads, 
but unconnected to the coil, pass through the whole length of the 
thermometer, and act as compensating leads. The method by 
which they compensate will be explained later. 

The resistance of the thermometer is usually measured by the 
ordinary Wheatstone bridge arrangement, although the Kelvin 
double bridge is sometimes used with thermometers of very low 
resistance. Modifications of the origina! differential arrange- 
ment suggested by Siemens, and the deflection method of Cal- 
lendar’s have been revived in some recent industrial instruments. 

The methods of measuring temperature to a very high degree 
of precision are outside the scope of this paper, but reference will 
be found to them in Dr. Burgess’s book!§, which also contains 
a full bibliography of papers on the subject. 

The diagram, Fig. 16, shows the Wheatstone bridge or ‘‘ Null” 
method of measuring the resistance of a thermometer. The 
ratio coils are adjusted to equality and to approximately the 
mean resistance of the thermometer. The thermometer and 





16 Phil. Trans. Royal Society, Vol. 178, pages 160-230, 1888, and 
“* Notes on Platinum Thermometry,” Phil. Mag., February, 1899. 

17**QOn the Determination of High Temperatures by means of 
Platinum-resistance Pyrometers,” Heycock and Neville, Journal 
of Chem. Soc., 67, pages 160, 1024; 1895. ‘‘ A Comparison of Plati- 
num and Gas Thermometers made at the Bureau International des 
Poids et Mesures,”” Chapuis and Harker, Phil. Trans., 1900. “‘ Platinum 
Resistance Thermometry at High Temperatures,’ C. W. Waidner and 
G. K. Burgess, Bulletin of the Bureau of Standards, Vol. VI., No. 2. 

18**The Measurement of High Temperatures,”’ pages 212-218, 
470-471. In this connection it may be mentioned that Principar 
E. H. Griffiths successfully made differential temperature measurements 
between the freezing points of two liquids to one-millionth of a degree 
—— by means of resistance thermometers and a sensitive 
bridge. 
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its connecting leads are placed on one side of the bridge and are 
balanced by the compensating leads, the variable resistance 
coils, bridge wire, and the rheostat placed on the other side. 
The compensating leads are mounted in the same protecting 
covering as the leads attached to the thermometer, and are 
under exactly the same temperature conditions. Thus any 
changes in resistance of the leads owing to changes in their 
temperature must affect each side of the bridge equally and the 
balance point of the system will remain unchanged. Callendar 
and Griffiths designed a simple combined form of galvanometer 
and bridge in which the resistance of the thermometer was 
balanced with coils and bridge wire, the value of the resistance 
being given directly in temperature on the platinum scale. 
Fig. 17 shows a modified form of this indicator,!® constructed 
by the Cambridge Scientific Instrument Company, in which a 
long bridge wire takes the place of the multiple coils and short 
bridge wire, and in which the readings are given directly on the 
gas scale. As showing the possibilities of an industri«l thermo- 
meter outfit of this type, it may be mentioned that it is possible 














Fig. 17—WHIPPLE TEMPERATURE INDICATOR 


to read temperatures anywhere between 0 and 1200 deg. Cent. 
to an accuracy of 0.1 deg. Cent. As the method is a * Null” 
one the readings are independent of the voltage of the battery. 

Several direct-reading indicators have recently been intro- 
duced. A principle frequently made use of is that of the ohm- 
meter, in which the variable resistance of the thermometer is 
balanced against a fixed resistance by means of the deflection 
of a galvanometer coil carrying currents from circuits shunted 
round the two resistances in question. One of the most success- 
ful of these instruments is the Harris-Paul indicator,” which is 
a two-coil ohmmeter, and which reads in gas scale degrees on 
all ranges, its accuracy also being independent of the voltage 
of the battery. The Leeds and Northrup Company, of Phila- 
delphia, and the Cambridge Scientific Instrument Company, also 
make deflectional instruments. Recorders for recording auto- 
matically the temperature can also be arranged to work on either 
the balance or deflectional methods. 

The first and most successful recorder is due to Callendar. It 
consists of a Wheatstone bridge—Fig. 18.—in which the move 

















Fig. 18—-CALLENDAR TEMPERATURE RECORDER 


ment of a slider along a bridge wire is automatically effected 
by sentitive relays worked by the current passing through the 
galvanometer between the bridge arms. The moving coil of 
this galvanometer carries an arm which makes contact on one 
side or the other of a small platinum-rimmed wheel rotated by 
clockwork. When contact is made a relay circuit is connected 
through one or other of two electro-magnets. Each of these 
magnets is mounted on a clock, the movement of which is pre- 
vented by a brake controlled by the magnet. When the current 
energises a magnet this brake is lifted, allowing the clockwork 
to revolve. The clocks drive a differential gear and cord attach- 
ment by means of which the slider on the bridge wire is pulled 
in one direction or the other, depending on the brake lifted. 
The movement of the slider tends to restore the electrical balance. 
A pen is rigidly attached to the slider so that all its movements 
are recorded on a chart placed round a clock-driven rotating 
drum. The Leeds and Northrup Company has introduced 
some modifications in this recorder, making it more rapid in 





19 ** Temperature Indicator,” by R. S. Whipple, “ Proc.,” Physical 
Society, London, Vol. 18, page 235, 1902. 

*0 Made by Mr. R. W. Paul. See “‘ Measurements of High Tempera- 
tures,” loc. cit., pages 218 to 221. 








showing and recording changes in temperature. The boom 
of the galvanometer is automatically gripped at intervals of ten 
seconds, and the principal mechanical power for operating the 
recorder is provided by an electric motor. This recorder has 
shown itself rapid in action, and, like the Callendar, gives rect- 
angular ordinates, and the mechanism is independent of the 
galvanometer system. 

Both these recorders are extremely elastic in the temperature 
ranges over which they may be used. If desired, the total range 
across the paper—200 mm. and 225 mm. respectively—may be 
made equal to either 5 deg., 50 deg., 100 deg., or 1000 deg. Cent. 
with any intermediate range, by simply varying the resistance 
of the thermometer or bridge wire. The same instrument can 
thus be employed for either a piece of delicate research work or 
the everyday purposes of a factory. 

Both the Cambridge Scientific Instrument Company and 
Siemens and Halske have developed deflectional recorders for 
use with resistance thermometers, the former firm employing 
their thread recorder, the latter their recording milli-voltmeter. 
In neither case have these recorders any advantage—-except 
a slight reduction in cost—over the Callendar or Leeds and 
Northrup recorders, whereas they have the disadvantages 
of greatly contracted scales, and the necessity for adjusting 
the battery voltage at least once daily. 

Thermo-electric and resistance thermometers both have a 
distinct upper limit of temperature beyond which they should not 
be employed. In the case of the resistance thermometer the 
limit is 1200 deg. Cent., above which temperature the mica 
frame disintegrates. The thermo-couple can rarely be em- 
ployed above 1400 deg. Cent., because of the impossibility of 
finding a gas-tight protecting envelope that will last above this 
temperature. The porcelain tubes made by the Royal Berlin 
Porcelain Manufacturing Company are, on the whole, the most 
satisfactory, but even the glaze on these tubes gives way at 
about 1400 deg. Cent. The Royal Berlin Porcelain Manufac- 
turing Company have comparatively recently introduced a tube 
of a somewhat different material called ‘* Marquardt,” which 
wil resist temperatures up to 1700 deg. Cent.—approximately 
the melting point of platinum. Unfortunately, tubes made of 
this material are very brittle, and great care must be taken in 
handling them, especially in allowing them to cool slowly. 
Tubes made of fused quartz are also employed, but it will be 


found that these tubes soon devitrify and become brittle if used | 
continuously at a temperature of 900 deg. to 1000 deg. Cent. | 
They have also the drawback of inherent mechanical weakness. | 


The temperatures reached in many modern manufacturing 
processes are also so high that there are no satisfactory materials 
that can be employed as the thermo-couple elements. 
Optical and radiation pyrometers.—The foregoing 
tions show the importance of being able to measure temperature 


without bringing the pyrometer into immediate contact or | 
Although Ed. Becquerel had pro- | 


proximity with the hot body. 
posed (1864) to refer the measurement of high temperatures to 
the measurement of the intensity of red radiations emitted by 


incandescent bodies, yet it was not until Le Chatelier?! invented | 
his optical pyrometer in 1892 that any really satisfactory attempt | 


was made to determine the temperature of a hot body by 
measuring the radiations emitted by it. Before discussing 
his pyrometer in detail it may be of service to consider briefly 
the problem of measuring the temperature of hot bodies by 
estimating the energy they radiate either in the form of visible 
light or from the thermal effects of the long infrared waves. 
The intensity of the light emitted by a hot body varies immensely 
with the temperature, and therefore, at the first glance, one 
would assume that the easiest way to measure a temperature 


would be to compare photometrically the light emitted by the | 
hot body with that emitted by a second hot body at a definite | 


temperature. This would be the simplest way of doing so, if 


all bodies at the same temperature emitted the same amount of | 
light, but, unfortunately, such is not the case, the light, for | 
example, from incandescent iron and carbon being much greater | 


than that from porcelain or platinum at the same temperature. 

Kirchoff first propounded the idea of a “ black body ’’ 
being a body which would absorb all radiations falling upon it 
and would neither reflect nor transmit any. He also showed that 


the radiation from such a black body is a function of the tem- 


perature alone, and was identical with the radiation inside an 
enclosure, all parts of which have the same temperature. It 
has already been mentioned that iron, porcelain, &c., do not 


perature. If, however, they are heated inside a black body- 
and the ordinary commercial furnace practically fulfils black 
body conditions—then they will all emit the same radiation, 
and if looked at through a small opening in the furnace they will 
pear of uniform brightness. It is thus possible with a furnace 


a 
fulfilling black body conditions to study the energy radiated as | 


compared with the temperature. 


The temperatures indicated by a radiation pyrometer that has | 


been calibrated under black body conditions are known as black 
body temperatures. It will be found that the apparent tem- 
perature of any material when away from black body conditions 
will always bear a fixed relationship to its true temperature. For 


deg. Cent. will be 1140 deg. Cent., and that of porcelain at the 
same temperature 1100 deg. Cent.” 

It is thus very important to know the relationship between 
the radiation emitted and the temperatures, and a great deal of 
mathematical and practical work has been devoted to this 
object.24 

Stefan was the first to state that the energy radiated was 
proportional to the fourth power of the absolute temperature. 
Boltzmann later propounded the same law from thermodynamic 
reasoning, assuming the existence of light pressure. This law 
has since become known as the Stefan-Boltzmann radiation law, 
and may be stated as follows :—The total energy radiated by 
a black body is proportional to the fourth power of the absolute 
temperature, or E = o (T4 — T,*), when E is the total energy 
radiated by the body at absolute temperature T to the absolute 
temperature T,, and o is a constant depending on the units 
used. This law has received ample experimental verification 
throughout the range over which temperature measurements 
can be made. As previously mentioned, the first satisfactory 
radiation pyrometer was that designed by Le Chatelier. The 
instrument is really a form of photometer, in that it is arranged 
to match the luminous radiation obtained from an incandescent 
body against that obtained from a standard lamp. This 
instrument in the form modified by Féry is still one of the most 
useful pyrometers, more particularly as the temperature of very 
small hot bodies can be measured with it as well as that of large 
ones. The instrument is shown in Fig. 19 and diagrammatically 
in'Fig. 20. It consists of a telescope D B, which carries a small 
comparison lamp E attached laterally. The image of the flame 
of this lamp is projected on to a mirror F, placed at 45 deg. at 





21‘*On the Measurement of High Temperatures,” H. Le Chatelier, 
Comptes Rendus, Vol. 114, pages 214-216, 1892. 

22 If the intensity of the right light 4 = 0.656 & emitted by a hot 
body at 1000 deg. Cent. is called 1, at 2000 deg. Cent. the intensity will 
be 2100 times as great. (See C. W. Waidner and G. K. Burgess, 
“‘ Optical Pyrometry,” Bulletin No. 2 of the Bureau of Standards.) 

25 The Measurement of High Temperatures,” G. K. Burgess, page 


24 The laws of radiation and the various forms of optical and radiation 
pyrometers are fully discussed in Dr. Burgess’s book. Two other good 
resumes of the subject have also been published : (1) “‘ Optical Pyro- 
metry,” C. Waidner and G. K. Burgess (Bulletin No. 2 of the 
Bureau of Standards), and (2) “‘ The Black Body and the Measurement 
of Extreme Temperatures,” A. L. Day and C. E. Van Ostrand ( Astro- 
physical Journal, Vol. XIX, 1-40). Reference should also be made to 
the chapters dealing with radiation in ‘‘ The Theory of Heat,”’ second 
edition, Thomas Preston (Macmillan and Co.). ‘“* Pyrometry,”’ C. R. 
Darling, Chapter IV. Publisher, E. and F. N. Spon and Co., and the 
excellent small book “‘ Radiation,’ P. Phillips (T. C. and E. C. Jack, 
Long-acre, London). 





considera- | 
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| dential address will be delivered. 
| and during the whole of Thursday, the 4th September, working 











the principal focus of the telescope, the mirror being sily 
only over a narrow vertical slip A. The telescope is loamet 
on the object the temperature of which it is desired to mea ~ 
the object being viewed on either side of the silvered step’ 
Strip, 


Fig. 19—FERY ABSORPTION PYROMETER 


A coloured glass in the eye-piece ensures mono-chromiatie eon. 
ditions. A pair of absorbing glass wedges C and (Cy sire placed 
in front of the objective of the telescope, and these wedges are 
moved laterally by means of a screw until the light from the 
object under observation is made photometrically equal to that 


fe 


Fig. 202—DIAGRAM OF ABSORPTION PYROMETER 


























emitted by the standard lamp. A table provided with the 
instruments converts the readings obtained by the scale into 
degrees Centigrade. Auxiliary dark glasses enable the instrument 
to be worked over an extended scale. The cross-section shows 
the telescope focussed on a filament of a lamp. 


(To be continued, ) 








INTERNATIONAL ELECTROTECHNICAL COM. 
MISSION. 

A MEETING of the International Electrotechnical Commission 
will be held in Berlin from September Ist to the tth inst. 
Special Committee meetings on Nomenclature and Rating will 
be held on Monday, September Ist, at 10 a.m., the meeting 


| on the second subject being resumed the next morning at 9 a.m. 


On the latter day at 10 a.m. there will also be special Committee 


A A | meetings on Symbols and Prime Movers. 
emit the same amount of light when heated to the same tem- | es Phe 


The official opening will take place on Wednesday, the 3rd 
September, when the delegates will be welcomed and the presi- 
On that day also, at 2.30 p.m., 


sessions of the whole Commission will be held to draw up in 


| definite form various resolutions for ratification at a plenary 


meeting which will be held on the next day-Friday, September 
5th—-at 11 a.m. On that day also there is to be a Council 
meeting at 3 p.m. The President at the meetings will be Dr. 
Budde, to whom so much of the practical success of the Com- 


| mission is due. 


The special Committees on Nomenclature, Symbols, Rating 


example, the black body temperature of a piece of iron at 1200 | of Electrical Machinery, and Prime Movers, which have heen 


working continuously since the Turin meeting of 1911, are to 
hold meetings in Berlin prior to those of the full Commission, 
in order to have a further opportunity of discussing the latest 
modifications to their reports suggested by the National Com- 
mittees. The result of these meetings will be embodied in the 
reports, which, thus modified, will be considered at the working 
sessions of the whole Commission. When agreed to in their 
final form they will be submitted to the plenary meeting for 
ratification. 

It is probable that the honour of the future presidency of the 
Commission, which would have been conferred on M. Mascart had 
he lived, will be offered to an eminent French electrical engineer 
by the Council of the Commission at its closing meeting on the 
Friday. 

A banquet is to be given by the German Committee on the 
evening of Wednesday, September 3rd, and on the Saturday 
an all-day excursion is to be arranged. 





FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

THE NorTH OF ENGLAND INSTITUTE OF MINING AND MECHANI- 
CAL ENGINEERS.—An excursion meeting will be held at Nent- 
head for the purpose of inspecting the lead mines and works of 
the Vieille Montagne Zinc Company. An inspection of the 
surface works will occupy about an hour, and an underground 
visit about two hours. Members will travel to Alston by train, 
leaving Newcastle-upon-Tyne Central Railway Station at 
10.20 a.m. 


THURSDAY 
INSTITUTE OF METALS. 

MONDAY, SEPTEMBER Ist, AND FOLLOWING DAYS. 
Tron AND STEEL InstiTUTE.—Summer meeting at Brussels. 


MONDAY, SEPTEMBER Ist, TO SATURDAY, SEPTEMBER 
6TH. 
ELECTROTECHNICAL 


AND FRIDAY, AUGUST 28TH AND 29TH. 


Summer meeting at Ghent. 


INTERNATIONAL Commisston.— Meeting 


in Berlin. 


25 It can be shown theoretically that the thickness of the wedge 18 
inversely proportional to the absolute temperature, so that the calibra- 
tion may be effected by finding the thickness of wedge for two tempera- 
tures only. See ‘‘ The Measurement of High Temperatures,” (vc. ctl. 
page 315. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Holidays. 

THE August holidays have been in progress this week, 
and it would seem as though the financial resources of the manu- 
factnring localities have not been very much impaired by the 
recent slleged poor trade, nor by the various industrial disputes. 
Anyhow, there has hardly ever been so complete an exodus 
from the Midlands to the seaside and to other pleasure resorts. 
Doubtless the splendid weather has also had much to do with 
this. Most of the works are still closed, and many will not 


reopen until Monday next. 


North Staffordshire Trade. 

Keports from North Staffordshire indicate that there 
has of late been a moderate demand on home and foreign 
account, and it is anticipated that the recent reduction in marked 
jron will bring out further orders when the holidays are over. 
Robert Heath and Sons, Limited, Biddulph Valley Coal and Iron 
Works, Stoke-upon-Trent, are quoting £9 10s. for B BH bars 
ver ton basis, f.o.r. at their works, with extras as per their 
printed list. As regards its BBH iron, this firm quotes 
angles 5s. per ton above ordinary bars, and tees 15s. above 
ordinary bars. Also the following extras :— jin. by }in. size, 
80s, for Lin. thickness, and 70s, for #in. thickness 3 gin. by fin., 
60s, and 50s.; fin. by jin., 30s. and 20s.; gin. by jin., 20s. and 
15s.; lin. by lin., 15s. and 10s.; Lin. by Ifin., 10s. and 5s.; 
Ijin. by 1in., 10s, and 5s. Above 9 to 10 united inches, 5s. 
extra; above 10in. to Ilin., 10s.; above Ilin. to 12in., 20s. 
Above 30ft. in length, 5s. extra ; above 35ft., 10s. extra; and 
above 40ft., 20s. extra, With regard to hoops, of which this 
firm rolls considerable quantities for export and also for the home 
trade, some of the chief extras are as follows :—}in. and *in., 
15 gauge and thicker, 120s.; 16. 17, 18, 19 and 20 gauge, each 
120s,; 21 gauge, 140s.; 22 gauge, 160s.; 23 gauge, 180s.; and 
24 gauge, 200s. For jin. and téin., the extra price is 60s. per 
ton for gauges from 15 up to 20; 21 gauge, 802.; 22 gauge, 
100s.; 23 gauge, 120s.; and 24 gauge, 140s. Other sizes are 
auoted proportionately. Cut lengths are 5s. per ton extra from 
ft, bin. up to 30ft., with shorter and longer lengths by arrange- 
ment. Punching, nosing and splaying are also by arrangement. 
Channe! iron is supplied by special agreement. Ordinary sizes 
are 30s. over bars. General extras are as follow :—Cut lengths, 
5it. and upwards, 2s. 6d. per ton extra ; under 5ft. but not under 
%t., ds.: under 2ft. but not under Iit., 10s.; under Ift., 20s. 
When bars are ordered to be cut hot to specified lengths, by 
means of hot saws, or at the shears, a latitude of lin. over or 
lin. under the specified length shall be allowed. In case the 
bars, angles or other sections are required to be nothing under 
the specified length, a margin of 2in. over shall be allowed. A 
rolling margin of 24 per cent. over or under the calculated 
weight is claimed. Quantities under 5 ewt. of a size are 10s. 
per ton extra; and lengths outside ordinary limits are subject 
to special arrangement. It should be particularly noted that 
a!l the foregoing quotations ere for Messrs. Heath and Sons’ 
BBH iron only. There is also a satisfactory demand for 
their R Hf Crown brand. 


The Position of Steel. 

Not much business is being done in the Midlands in 
steel, Joists have been reduced by 10s., making them £7. 
It is understood that considerable differences of opinion have 
arisen among the associated steel makers. Outside competition 
in the North of England is believed to have largely increased of 
late, and some of the members of the association appear to be 
in favour of prices being reduced to meet the situation, whilst 
others are urging a policy of maintenance. Meanwhile steel 
angles are quoted nominally by Midland steel makers £8 to 
£8 2s. 6d. per ton. 


South Staffordshire *‘Extras” for Marked Iron. 

The recent reduction in marked iron will, it is hoped, 
bring forward some good orders before long, particularly from 
the chain and anchor trades, which have much work in hand on 
shipbuilding account. Messrs. N. Hingley and Sons, Netherton 
Ironworks, Dudley, are quoting their ‘“ Lion ’’ bars £9 10s.; 
“Lion Best,” £11; “‘ Netherton Crown Best,” £9; ‘ Netherton 
Crown Best Best,” £10; and ‘*‘ Netherton Crown,” £8 5s. per 
ton. These are basis prices per ton delivered to carriers at 
their works. A few of their chief “extras” are as follow : 
Rounds and squares, basis yin. to 3in. inclusive, }in. and No. 11 
B.W.G., 160s. per ton ; »;in., and No. 10, 120s.; No. 9, 100s.; 
No. 8, 90s.; *%in. and No. 7, 60s.; No. 6, 50s.; syin. and No. 5, 
40s.; &c, Flats, basis lin. by jin. to 6in. by }in. to hin. thick, 
jin. width: jin. thickness, 70s.; #sin., 50s.; Jin., 40s.; ‘sin., 
30s.; with other widths and thicknesses in proportion. Haif 
rounds, convex and ovals of jin. width are quoted :—*%in. 
thickness, 60s.; }in., 40s.; fsin., 30s.; and other widths and 
thicknesses in proportion. Angles are quoted 5s. above ordinary 
bars, and tees 15s., with the usual extras. Bevel bars, lin. 
wide and upwards, not thinner than }in. on the thinnest edge, 
are quoted 10s. over bars ; jin. and lin. by ‘in. to resin. edge, 
20s.; and jin. and lin. by jin. to feather edge, 30s. Hoops, 
lin. to ljin. width of 20 gauge, are quoted 10s. extra; and 
stin. to 6in., of 18 gauge, 40s. The extra on hexagon iron is 
20s, per ton. Channel iron is quoted by special agreement, and 
ordinary sizes are 30s. over bars. Riddle frame iron is 30s. 
per ton extra ; and milk-can bottom iron, 20s. to 40s., according 
to section, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Thursday. 
A Steady Market. 
_ConTRARY to general rule, there was a fair attendance 
for holiday time on the Iron Exchange. Trade in pig iron, 
however, was practically at a standstill, and there was also a 


quiet feeling in finished iron and steel. In copper, tough ingot 
was dearer, as also sheet lead. English tin ingots unchanged. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 62s. 9d. to 
§3s.; Staffordshire, 64s. 6d. to 65s.; Northamptonshire, 63s. 6d. 
to 64s.; Derbyshire, 63s. to 64s.; Middlesbrough, open brands, 
66s. to 66s. 6d. Seotch (nominal): Gartsherrie, 76s.; Glen- 
xarnock, 74s.; Eglinton, 73s. 6d.; Summerlee, 76s., delivered 
Manchester. West Coast hematite, 76s. to 77s., f.o.t. De- 
livered Heysham : yartsherrie, 74s.; Glengarnock, 72s.; 
Eglinton, 7is. 6d.;  Summerlee, 74s. Delivered Preston: 
Gartsherrie, 75s.; Glengarnock, 73s.; Eglinton, 72s. 6d.; 
Summerlee, 75s. Finished iron: Bars, £8; hoops, £8 7s. 6d.; 
sheets, £9 7s. 6d. Steel: Bars, £8; Lancashire hoops, £8 5s.; 
Staffordshire ditto, £8 5s. to £8 7s. 6d.; sheets, £9 to £9 5s.; 
hoiler plates, £9 7s. 6d. to £9 12s. 6d.; plates for tank, girder 
and bridge work, £8 2s. 6d. to £8 5s.; English billets, £6 12s. 6d.: 
foreign ditto, £5 10s. to £5 12s. 64.; cold drawn steel, £10. 
Copper: Sheets, strips, &c., £84 per ton; small lots, 103d. 


per lb.; rods, £82; tough ingot, £75 to £75 10s.; best selected, 
£75 15s. to £76 per ton. Copper tubes, J0$d.; solid drawn 
hrass tubes, 8§d.; brazed brass tubes, 94d.; condenser tubes, 
"°d.; rolled brass, 7$d.; brass turning rods, 7jd.; brass wile, 





7id.; yellow metal, 73d. per lb, Sheet lead, £25 15s. per ton. 
English tin ingots, £193 10s, per ton, 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was very 
meagre, and all classes of coal were in poor demand, especially 
domestic fuel. Shipping trade was fairly steady. Quotations : 
~-Best Lancashire house coal, 16s, 10d. to 18s.; good medium, 
15s. 4d. to 16s. 4d.; domestic fuel, 12s. 7d. to 14s. 7d.; screened 
steam coal, Ils. 6d. to 13s.; slacks, 9s. to 10s, 9d. per ton at 
the pit. 


Manchester Ship Canal. 

The Manchester Ship Canal Company announces that 
the net revenue of the whoie undertaking for the six months 
ended June 30th last was £153,593, against £133,026 for the 
first half of the preceding year, being an increase of £20,567. 
The gross receipts of the Ship Canal Department were £30,656 
larger. 


Manchester Street Pavements. 

In the annual report of the Paving and Highways 
Committee of the Manchester Corporation attention is called to 
the necessity for the increased use of concrete foundations for 
street pavements owing to the increasing weight of the motor 
traffic. The Committee states that a further twelve months’ 
experience strengthens its assurance that the policy proposed 
for the future years in providing for a development of the heavy 
motor traffic over practically the whole of the streets of the city 
is a right one, and will ultimately prove economical, and the 
saving will be shown in the longer life of the pavements and the 
reduced frequency of repair. During the year under observation 
25,812 square yards of 6in. concrete have been laid as founda- 
tions to streets, principally on main roads. 


Board of Trade Inquiry. 

The investigation of the circumstances connected with 
the explosion of a boiler at a works in Trafford Park in March 
last, when two men were killed, was concluded last week at the 
Manchester Town Hall. The boiler was of the water-tube type, 
and the Commissioners found that the explosion was due to a 
copper circulating pipe being unable to sustain the pressure of 
140 lb. per square inch at which the boiler was then being worked, 
and that the failure of the pipe was due to the loss of its original 
strength through the overheating of part of the upper portion 
at a time when there was no water in contact with its inner 
surface. The area round the fracture for about 5in. in diameter 
showed signs of having been red hot. In answer to the question 
as to what persons, if any, were to blame for the explosion, the 
Commissioners exonerated the owners of the boiler and their 
servants and the makers of the boiler. As to Mr. Bettington, 
technical adviser to the makers, they thought he did wrong in 
ordering the substitution of a copper in lieu of a steel circulating 
pipe. Although the Commissioners think that Mr. Bettington 
in fact came to a wrong conclusion, he gave the matter his careful 
consideration. He had to act within a short period of time, as 
this boiler was the only boiler at the works, and on the informa- 
tion before him as to the circulating pipes of other boilers he 
stated that he had no reason to think that the faulty circulation 
in the pipe in question was a contributory cause of the leakage. 
The Commissioners were not, therefore, prepared to find either 
him or the makers to blame for this explosion, and made no order 
as to costs. 

Barrow-INn-FurNeEss, Thursday. 
Hematite Pig Iron. 

There is a quietness in the bematite pig iron trade so 
far as new business is concerned. At holiday times little trade 
is as a rule done, but at present there is still a lack of enterprise 
on the part of users of iron, who are showing no inclination to 
place orders. They are secured for deliveries to some extent 
and are content at that. Some of the makers of iron in the dis- 
trict are still well off for orders, much of their output being kept 
for their own steel works, but other smelters are only expe- 
riencing a sort of hand-to-mouth existence at present. For this 
week steel makers’ requirements are nil. Prices are unchanged, 
with mixed numbers of Bessemer iron at 75s. 6d. per ton net 
f.o.b. For special sorts of iron about 80s. per ton is quoted. 
There is a steady request for this class of iron and also for char- 
coal blast iron. There is no business being done in warrant iron 
just now. 


Iron Ore. 

The iron ore trade is well employed for the most part, 
although the demand for ore on local account is not quite so 
brisk as was the case a little while ago. At the Furness mines, 
Road Head, Park, and Lindal Moor a good output is being main- 
tained, whilst an increased volume of ore is being raised from the 
mines at Newton, near Barrow. These new pits are promising 
well and should prove of great value to the Barrow Steel Com- 
pany. The output as yet is, however, only small. Prices are 
about the same, with good average sorts at 17s. per ton net at 
mines. At the Hodbarrow Mines in South Cumberland there 
is a big output of high-class ores, which are quoted at 23s. 6d. 
per ton net at mines. Spanish ore is being imported at 18s. per 
ton delivered to West Coast furnaces. 


Steel. 

There is industrial quietness this week in the steel 
trade. The mills are closed down on account of the holidays. 
At the Barrow Steel Works the damaged plate mill is being set 
to rights with all speed. The damage done was considerable, 
and it has happened just at & time when the demand for steel 
shipbuilding material is fullof life. At present little new business 
is in evidence, but the works will be busy again next week, and 
some good orders are held. 


Shipbuilding and Engineering. 
‘These trades are observing holidays this week. Vickers 
Limited have completed the Japanese battle-cruiser Kongo, 
which left Barrow on Wednesday for the East. 


Fuel. 
There is a good demand for coal, with steam sorts at 
15s. 6d. to 17s. 6d., and East Coast coke is in steady request at 
24s. to 25s. per ton delivered. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A Broken Week. 

THE holidays have produced the usual dislocation of 
business in the iron and steel industry here, and although the 
middle of the week found most of the works in operation again, 
with the exception of those departments more directly affected 
by the moulders’ strike, things will not thoroughly settle down 
until the week is over. As to the general situation, manufac- 
turers and merchants who have spent very many years in the 
trade agree that they have never experienced such a period as 
the present. Uncertainty prevails in almost every direction, 
and it seems impossible to say exactly how matters stand. That 
a general easing off in new business exists there is now little room 
to doubt, but the undertone still appears to have a soundness 
about it which encourages a hope that before very long now 
things will take a turn for the better again. Fortunately, there 
are, generally speaking, plenty of orders in hand on old book- 
ings, and these ought to keep things going pretty well until a 





more settled state of affairs in South-Eastern Europe, with a 
consequent easing of the monetary stringency and a steadier 
condition of raw material prices, restore the confidence of buyers 
and bring them on to the market again with orders which it is 
felt have been for the reasons mentioned held back. 


Pig Iron. 

The prices of pig iron have dropped to a level below 
which makers and merchants profess to believe they cannot 
fall, especially seeing that present rates are quite unremunera- 
tive. The indications of a coming firmness are now rather more 
pronounced, and many are of opinion that an upward tendency 
may be seen before very long. Derbyshire forge is still quoted 
at about 58s. 6d. to 59s., though 2s. to 2s. 6d. less has been taken 
in some cases, and for foundry the ordinary quotation is about 
60s. 6d. to 61s. 6d., with transactions here and there from 2s. 6d. 
to 3s. lower. Lincolnshire No. 3 forge is about 59s. 6d., and No. 3 
foundry and basic 1s. to 2s. per ton more respectively, but there 
is very little new business being done in the Lincolnshire makes, 
though the Derbyshire market continues fairly active. Hema- 
tite shows really very little change, except where special bar- 
gains are made. Most of the West Coast iron is of the highest 
qualities and commands special rates, but East Coast mixed 
numbers are being done at from 77s. to 78s. delivered Sheffield. 
A report is in circulation here that ironmakers in some of the 
Midland centres have held a meeting at which they discussed 
@ proposal to come to an agreement regarding prices with a view 
to putting a stop to the downward movement. At this meeting 
it was pointed out that no real reason existed for the present low 
rates, and that the remedy was in the hands of makers, who 
might easily come to an agreement. What will be the actual 
outcome is not at the time of writing known, but Leicestershire 
is one of the centres affected. 


Bars and Billets. 

As I expected when writing a week ago, the South 
Yorkshire Bar Iron Association has met and decided to reduce 
the basis price of bars by 10s., making the official quotation now 
£8 10s., or about 10s. higher than the figure mentioned for 
Lancashire crown bars, which was recently dropped 15s. per ton. 
Specifications are not yet coming forward with any freeness, 
although a good deal of work will be in hand for some little time 
yet. New business, however, is much wanted now if trade is 
to be maintained in the immediate future. An improvement 
is rather looked for now, as buying which has been withheld will 
probably be coming on. Bessemer and Siemens acid and basic 
billets have not recovered activity to any extent, but for the 
higher qualities of steel the demand is extraordinarily keen. 


Alloys. 

The supply of molybdenum continues to:fall short of 
the demand, and for other alloys rates are firm with no change, 
tungsten being about 2s. 8d. per pound and vanadium from 
lls. 6d. to 12s. For ferro-chrome special quotations are given, 
but in no case is any very keen buying being done. 


Fuel. 

The market for steam fuels has been more or less 
dislocated by reason of the holiday break, but allowing for that 
discounting influence, these coals are moving fairly well, though 
by the week-end it is quite expected that business will become 
rather brisk, aided by the resumption of deliveries suspended 
over the first he'f of this week. Values remain pretty well 
as they were a week ago, and the market for blast furnace coke 
is lacking in movement, prices showing no evidence of becoming 
much stronger. Present quotations for coal at the pit are per 
ton :—Best South Yorkshire hards, 12s. 3d. to 12s. 9d.; best 
Derbyshire, lls. 6d. to 12s.; second qualities, 10s. 6d. to 11s.; 
steam cobbles, 10s. 3d. to 1ls.; steam nuts, 9s. to 1ls.; best 
hard slacks, 8s. 3d. to 8s. 6d. Quite apart from the holidays, 
the moulders’ strike is already influencing adversely the demand 
and must do so to an even more serious extent before very long, 
and another thing which lessens requirements is the fact of the 
‘‘ wakes”? holidays in many of the colliery districts. Spot 
lots of steams can sometimes be picked up at prices below those 
quoted above. As regards the tonnage going into shipment, 
nothing is being done beyond very ordinary quantities, but there is 
every probability of the demand tightening up for the remainder 
of the season. The market for slacks is comparatively easy. 


Miscellaneous. 

Agricultural implement makers appear to be pretty 
busy just now, particularly on colonial and foreign orders, and 
the demand for the bigger forks up to twenty-two prongs seems 
to be fairly strong. Makers of farm tools are having an excep- 
tionally busy time, many repeat orders having been received 
for hay forks, rakes, &c., owing to the heavy character of the 
hay crops. As a result stocks of such goods are exhaustéd and 
preparations for next season will keep the workpeople fully 
employed throughout the winter. Practically the whole of the 
garden tools put in stock for the season have been disposed of, 
and the demand for lawn mowers and rollers is said to have been 
the largest ever known. Another active branch is that dealing 
with machine knives, the demand having been heavy from all 
classes of users, which comprise the textile, paper, tobacco, and 
woodworking machinery trades, as well as agricultural engineers. 
Full time is general at the file works, and the only complaint 
in this branch relates to prices, which are said to be no higher 
than a couple of years ago, when the cost of producing such goods 
was much below what it is to-day. Some firms are stated to be 
letting unremunerative business pass, only accepting such orders 
as yield a fair margin of profit. On the other hand, it is true 
that users, probably to a greater extent than before, are willing 
to pay a good price for files of a quality above the average. 
Expansion in the edge tool department is rather restricted by 
an insufficient supply of the right kind of men, but so far as 
work is concerned the position is healthy. In the building 
trade a revival of activity is quite expected in the autumn and 
winter, but at present the prevailing dulness is keeping the stove 
grate and general light castings trades in a continued state of 
depression. No bright report can be given, generally speaking, 
of the cutlery branch of the steel trade, though some works are 
being kept moderately well employed and the electro-plating 
section has little to complain about. 


Labour Troubles. 

Regarding the moulders’ strike, there seems to be no 
break in the cloud at present, and every day of delay in settlement 
is drifting the iron and steel trade into a very serious position, so 
much depending upon this department. The core makers have 
thrown in their lot with the moulders and both sections are now 
applying for a 2s. advance, moulders from 42s. to 44s. and core 
makers from 36s. to 38s. per week. The men declare that the 
settlement of the one section must include a settlement of the 
other. Another question raised by the men is that of overtime, 
and at a meeting a day or two ago the feeling was expressed that 
this should be stopped altogether at the earliest possible moment 
throughout the city. At many shops no overtime is now being 
worked, but there are many firms where men are still working 
after the fixed hours, and it has been decided by the men’s 
unions to make strenuous efforts to put an end to this. The 
Gasworkers and General Labourers’ Union is being invited to 
co-operate with the Sheflield branches of the Ironfounders’ 
Society to enforce this ‘‘ no-overtime ” policy. For some time 
now there has been trouble with the boiler welders in various 
towns, and as a result of this it is stated that several men at 
Rotherham who have been on strike have now abandoned their 
union and returned to work. The same thing is said to have 
occurred at Huddersfield. At Halifax and Bradford, where the 
strike has lasted about three months, a settlement has been . 
arrived at. 
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NORTH OF ENGLAND. 


(From our own Correspondent.) 


Beating Boom Year. 

THE ascertainment of production and prices in manu- 
factured iron in the North of England and Cleveland district 
was made known this week by the secretaries of the Board of 
Conciliation. The return covers the months of May and June, 
and is an exceptionally good one, marking in a pronounced way 
the fact that the iron boom has not yet run its course. The 
production of the two months is given as follows :—Bars, 
8768 tons ; plates, 658 tons ; angles, 217 tons; rails, 84 tons— 
a total of 9730 tons, the average net selling price being 
£7 lls. 3.97d. The ascertained price constitutes a record for 
the trade, and this feature is the most important factor to those 
engaged in the iron industry. The vear 1907 has always been 
pointed to as the boom year for records, but the retura under 
review has passed all that was done in that year so far as prices 
are concerned. The highest price of that year was £7 6s. 9d., 
the record being broken by 5s. 6.97d. The production does 
show a decrease. but that can be accounted for by the time lost 
at the Whitsun holidays, which come in the period, and the 
weather conditions have also had their effect upon the ironworker. 
The ascertainment automatically fixes ironworkers’ wages 
by the sliding scale, and the secretaries declare that no alteration 
will appear for the next two months. There was an advance 
for June and July of 24 per cent. 


Cleveland Iron Trade. 

It is understood that the proposal mooted by the Cleve- 
land ironmasters for the sale and distribution of pig iron made 
in the Cleveland district has fallen through, although no official 
announcement has yet been made. At the last meeting of the 
ironmasters a draft scheme was presented, and after considerable 
discussion the meeting nominally adjourned for six weeks. 
The difference of opinion then was sufficiently manifest to show 
that the prospect of the scheme ever being brought into opera- 
tion was but small. It has been found impossible to get all 
the large firms interested to join in the new scheme, and conse- 
quently it has been tacitly dropped. 


Pig Iron Market. 

The Cleveland pig iron market is steadily recovering 
from a period of dulness, and values have stiffened. The 
brighter outlook in the Balkans has certainly tended to make the 
situation more hopeful. Consumers, however, still exercise 
some caution, and are not inelined to commit themselves too far 
ahead. What business is passing just now is chiefly confined 
to small parcels for early delivery, but a few inquiries for 
autumn business are reported. In the early part of the week 
No. 3 G.M.B. Cleveland pig iron was sold at 55s. (d., but later 
the position improved, and 56s. is now the general market 
quotation. No. ! is 58s. 6d., No. 4 foundry 55s. 6d., No. 4 forge 
55s. 3d., and mottled and white iron each 55s., all for early 
delivery. 

Hematite Pig Iron. 

There has been comparatively little business done in 
East Coast hematite pig iron. The holiday spirit no doubt 
accounts in a large measure for the lack of animation, and a 
renewal of briskness is not anticipated anti! the end of the month, 
when consumers move to cover autumn requirements. The 
market shows a weakening tendency, and makers are now quite 
willing to dispose of mixed nambers of hematite at 71s. for either 
early ov forward delivery. 


Iron-making Materials. 

There has been little or nothing done in the foreign 
ore trade for some weeks past. The sellers’ quotations remain 
nominally at 20s. for best Bilbao Rubio ore of 50 per cent. 
quality, ex ship Tees. Coke is easier, and reaching a price more 
nearly in proportion to the price of pig iron. Sellers are now 
offering medium furnace kinds at 18s. 6d. delivered at works, 
but consumers, who for the most part are well stocked, are by 
no means eager to renew contracts at even that figure, and hold 
out for better terms. 


Finished Iron and Steel. 

There is very little new to report concerning the 
finished iron and ‘steel industry. The works are actively 
employed, manufacturers having orders in hand that will keep 
them in full operation for months to come. They can therefore 
afford to regard with less concern than might otherwise be felt 
the marked slackness in the volume of business. The principal 
market quotations are :—Common iron hars, £8 15s.; best bars, 
£9 2s. 6d.; best best bars, £9 10s.: packing iron, £6 15s.; iron 
ship angles, £8 l5s.; engineering angles, £8 15s.; iron ship 
plates, £7 15s. to £7 17s. 6d.; iron girder plates, £8 to £8 2s. td.; 
iron ship and girder rivets, £9 5s.; iron sheets, singles, £8 7s. 6d.; 
iron sheets, doubles, £8 12s. 6d.:; steel bars, basic, £8 to £8 2s. 6d.; 
steel bars, Siemens, £8 10s. to £8 12s. 6d.; steel ship: plates, 
£8 5s.; steel boiler plates, £9 5s.; steel ship angles, £7 17s. 6d. 
to £8; steel engineering angles, £7 17s. 6d. to £8; steel sheets, 
heavy singles, £8 15s. to £8 17s. 6d.; steel joists, £6 17s. 6d.; 
steel hoops, £8 2s. 6d.; steel strip, £8—all less the customary 
24 per cent. Heavy steel rails are £6 12s. 6d. to £6 15s., and 
steel railway sleepers £7 10s. to £7 12s. 6d. net f.o.b. Cast iron 
chairs are £4 15s.; cast iron pipes, lfin. to 2in., £6 2s. 6d.; 
3in. to 4in., £6 5s. to £6 7s. 6d.; Sin. to 8in., £6 to £6 2s. 6d.; 
10in. to 16in., £6 2s. 6d.; and cast iron columns, plain, £7 7s. 6d. 
to £7 12s. 6d. f.o.r. at makers’ works. 


Shipbuilding and Engineering. 

; The shipbuilding trade continues to be briskly em- 
ployed, the contracts on hand guaranteeing employment 
for some considerable time to come. An order for a 7000-ton 
steamer for a London firm has been received by the Northumber- 
land Shipbuilding Company. An inquiry is circulating among 
North-East Coast shipbuilders for a pontoon dock of large 
lifting capacity, which is required by Furness, Withy and Co., 
Limited, and is understood to be intended for use in @ new ship- 
repairing establishment which that firm has in contemplation 
near Rotterdam. Among the new orders for repair work in 
the T'yne shipyards is the contract secured by Swan, Hunter and 
Wigham Richardson, of Wallsend, for the repairs to the Agadir, 
which went ashore on the Moroccan Coast some time ago. 
The contract is said to amount to five figures. The engineering 
trade is busily employed, especially the departments engaged 
on marine engines. 


Coal and Coke. 

In the coal market there has been exceedingly little 
business done this week, traders being inclined to holiday- 
making. The tone, however, is good. The position is still 
affected by congested loading turns and prices are firmly held 
for all classes of fuel. Best Blyth steam coals for spot are about 
15s. 6d., but second-hand quctations are irom 15s. to 15s. 3d. 
for shipment in the latter part of the month. Steam smalls 
are firm at about 9s. 9d. Best gas coal is very scarce at 1s. 
with seconds at 14s., and a fair inquiry is reported for coking 
coals, which command 13s. 6d. to 13s. 9d., while bunker coals 
also are in good request and firm in price, with ordinary sorts 
selling at 13s. 6d. to 14s. f.0.b. Coke is in fair demand, the 
general quotations being :—Best foundry, 19s. 6d. to 20s.; 
0 furnace, 18s. 6d. to 19s., and gashouse, 16s. 6d. to 17s. 6d. 
-0.b. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Warrant Market. 

Bestness in the Glasgow iron market is still under the 
influence of the holiday. The turnover during the week only 
amounted to about 15,000 tons. The tone of the market is 
easier, with little fluetuation in prices. ‘The dockers’ strike at 
Grangemouth has practically stopped the imports of [English 
iron at that port. Reports from abroad are more encouraging 
than last week. Business was done in Cleveland iron at 55s. 
eash, 55s. 3d. one month and 55s. lld. three months. Cumber 
land hematite did not find any sale, and was quoted at 7s, 3d. 
at the end of the week, a reduction of Is. 6d. per ton, 


The Scotch Iron Trade. 

The prices of Scotch iron are practically unchanged 
from last week. Govan and Monkland are quoted, f.a.s. at 
Glasgow, Nos. 1, 68s. 6d.; Nos. 3, 67s.; Carnbroe, No. |, 73s.; 
No. 3, 69s.; Clyde, No. 1, 74s. 6d.; No. 3, 69s. 6d.; Gartsherrie, 
Summerlee, Shotts, Calder and Langloan, Nos. 1, 75s.; Nos. 3, 
70s.; Eglinton, at Ardrossan or Troon, No. 1, 69s. 6d.; No. 3, 
68s. 6d.; Glengarnock, at Ardrossan, No. 1, 75s.; No. 3, 70s.; 
Dalmellington, at Ayr, No. 1, 70s. 6d.; No. 3, 68s. 6d.; Carron, 
at Grangemouth, No. 1, 76s.; No. 3, 71s. Seotch hematite is 
quoted 76s. td., delivered at West of Scotland steel works. 


Finished Iron and Steel. 

Work is now proceeding briskly after the holidays, most 
of the large iron and steel works having made a full start, and 
manufacturers report good business, but an absence of new 
orders. Shipyards are fairly busy, but fresh business is slow, 
no large orders having been booked for some time, although 
orders for some small craft have been received. 


The Coal Trade. 

The shipments of coal from Scottish ports show an 
increase of over 45,000 tons over last week, but are still con- 
siderably below the quantity despatched at this time last year. 
Work on the Firth of Forth is at a standstill on account of the 
dockers’ strike, most of the important collieries being closed 
down. Prices of better qualities of coal remain unchanged. 
Steam coal is quoted 12s. to 14s. 6d.; ell coal, 12s. 6d. to 12s. 9d.; 
splint, 12s. 9d. to 1és.; best navigation, 16s. 9d. to 17s.; treble 
nuts, 12s. 6d. to 12s. 9d.; doubles, 12s.; and singles, Ils. 3d. 
to lls. td. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff. 

DvurRinG the past week holiday influences prevailed 
and little attempt was made at new business. Admiralties, as 
anticipated, were scarce, owing to the recent calls for the 
maneceuvres. Sellers generally asked higher figures in view of 
a shortage following the slack period. Ordinary steams and 
Monmouthshires were a quiet market, smalls very firm, and 
house coals stationary. Latest: The collieries being still idle 
business remains almost at a standstill. Sellers are quoting 
firmly for all classes, but buyers are inclined to wait in the hope 
of better conditions. ‘The following are approximate prices : 
Steam coal: Best Admiralty large, 20s. to 21s.; best seconds, 
19s. to 19s. 6d.; seconds, 18s. to 18s. 9d.; ordinaries, 17s. to 
17s. 9d.; best drys, 18s. to 19s.; ordinary drys, 15s. 9d. to 16s. 6d.; 
best bunker smalls, 10s. 6d.-to 1ls.; best ordinaries, 9s. 9d. to 
10s. 3d.; cargo smalls, 8s. to 8s. 9d.; inferiors, 7s. 6d. to 8s.; 
washed smalls, 12s. to 12s. 6d.; best Monmouthshire black vein 
large, 17s. 3d. to 17s. 9d.; ordinary Western Valleys, Is. 9d. 
to 17s. 3d.; best Eastern Valleys, lis. 9d. to 16s. 3d.; seconds, 
15s. 3d. to 15s. 9d. Bituminous coal: Best households, 19s. 
to 20s.; good households, 17s. to 18s.; No. 3 Rhondda large, 17s. 
to 18s.; smalls, 12s. to 12s. 6d.; No. 2 Rhondda large, 13s. to 
13s. 9d.; through, lls. to 12s.; No. 2 smalls, 8s. to 8s. 6d.; 
best washed nuts, l6s. to l6s. 6d.; seconds, lds. to 15s. 6d. 
best washed peas, l4s. 6d. to 15s.; seconds, 13s. 6d. to 14s, 
Patent fuel, 21s. to 22s. Coke: Special foundry, 28s. to 30s.; 
good foundry, 24s. to 27s.; furnace, 20s. to Pitwood, 
ex ship, 22s. to 22s. 3d. 


22s. 


Newport (Mon.). 

There was not much business done to-day in the steam 
coal trade, offices being closed at midday; prices remained 
practically unchanged. Following are approximate prices : 
Steam coal: Best Newport black vein large, 17s. to 17s. 6d.; 
Western Valleys, 16s. 6d. to 16s. 9d.; Eastern Valleys, 15s. 6d. 
to 16s. 3d.; best sorts, 15s. to 15s. 6d.; best smalls, 8s. to 8s. 9d.- 
seconds, 6s. 6d. to 8s. Bituminous coal: Best house, 18s. to 
19s.; seconds, 16s. 6d. to 17s. 6d. Patent fuel, 20s. to 20s. 6d. 
Pitwood, ex ship, 21s. 9d. to 22s. 3d. 

Swansea. 

There was scarcely any business done on the anthracite 
coal market this morning and offices closed early. Following are 
approximate closing prices :—Anthracite coal: Best malting 
large, 21s. to 23s. net; second malting large, 18s. 6d. to 20s. 
net ; big vein large, 16s. to 17s. 6d., less 24 per cent.; red vein 

s. to 13s., less 24 per cent.; machine-made cobbles, 
21s. to 22s. net; Paris nuts, 22s. 6d. to 24s. net ; French nuts, 
22s. 6d. to 24s. net ; German nuts, 22s. 6d. to 24s. net ; beans, 
l6s. 6d. to 19s. net; machine-made large peas, Ils. 6d. to 
13s. 6d. net ; rubbly culm, 6s. to 6s. 6d., less 24 per cent.; duff, 
5s. 9d. to 6s. 3d. net. Steam coal: Best large, 19s. to 20s., less 
24 per cent.; seconds, 16s. to 17s., less 24 per cent.; bunkers, 
11s. to 12s., less 24 per cent.; smalls, 8s. to 9s. 6d., less 2} per 
cent. Bituminous coal: No. 3 Rhondda large, 17s. to 18s., 
less 2} per cent.; through and through, 13s. 6d. to 14s. 6d., less 
2} per cent.; smalls, 10s. 6d. to 11s. 6d., less 2} percent. Patent 
fuel, 18s. to 19s., less 2} per cent. 


Iron and Steel Trade. 
The works at Dowlais have been kept fully employed 


all the week in spite of the intense heat. Following are approxi-- 


mate prices :—-Pig iron: Hematite mixed numbers, 69s. 9d. 
cash and 70s. ld. month; Middlesbrough, 54s. 10d. cash and 
55s. 2d. month ; Scotch, 63s. cash and 63s. 4d. month; Welsh 
hematite, 76s. 6d. dd.; East Coast hematite, 75s. c.i.f.; West 
Coast hematite, 76s. c.i.f. Steel bars: Siemens, £4 I6s. 3d. 
per ton; Bessemer, £4 16s. 3d. per ton. Iron ore, Rubio, 19s. €d. 
to 20s. 


Tin-plate and other Quotations. 

Finished black plates, £9 15s. to £10 per ton; gal- 
vanised sheets, 24 g., £11 to £11 5s. per ton. Block tin, £184 15s. 
cash and three months. Copper, £67 15s. cash and three months. 
Lead : English, £21 per ton ; Spanish, £20 15s. per ton. Spelter, 
£20 15s. perton. Silver, 273d. per ounce, 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 24th. 
THE feature of the week has been a general shading of pig 
iron of 25 cents per ton, which action has been accompanied by 
quite a number of considerable purchases for forward delivery. 





Basic pig has been favoured, as much work has been booked 
calling for this product. Bessemer continues quiet. Foundry 
forge, and malleable have had a good week. Producers ri 
not disposed to accept orders for very remote delivery, as they 
regard present conditions as temporary and likely to be foliowei 
in the early autumn by a general expansion of market activities 
The movement in finished material is heavier than two or three 
weeks ago, even with the railroads out of the market, unless 
bridge work be excepted. The structural mills with a fev excep. 
tions are well sold ahead, and shadings are not heard of, « nearly 
all current business is in small lots. The demand for heavy 
steel plate keeps up* well. The Mallory Steamship Line js j) 
the market for plates and other ship work is being con idered 
by the mills. The sheet and bar mills are catching up nicely 
Tin-plate mills are maintaining their summer average. Mer. 
chant bar mills are keeping up to the full average. Rail Inusiness 
for the week 65,000 tons reported, part for export. Well iniorme 
trade experts count on a hardening of steel and iron prices whey 
a new and big batch of enterprises is launched after Congress 
shuts up shop and lets the country alone. Copper flictuates 
within narrow limits under a market that inclines to <luygish. 


ness, Exports for first half of month, 12,000 tons. 








LAUNCHES AND TRIAL TRIPS. 

Ocean TRANSPORT, steel screw steamer; built by Irvine's 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of Furness, Withy and Co., Limited, for the Empire ‘Transport 
Company, Limited, London ; dimensions, 400ft. by 52ft. by 
29}it.; to carry 8000 tons on a moderate draught ; engines, 
triple-expansion, 25in., 40in, and 68in. by 48in. stroke, pressure 
180 lb. per square inch; constructed by Richardsons, West. 
garth and Co., Limited ; a speed of 12$ knots was obtained on 
trial trip, July 25th. 

SupMARK, steamship; built by Wim. Doxford and Sons, 
Limited ; to the order of the Hamburg-Amerika Line, Haniburg ; 
dimensions, 434ft. by 54ft. by 29ft.; to carry 8850 tons ; 1 speed 
of 124 knots was obtained on trial trip, July 26th. 

PENHALLON, steel screw steamer; built by Wm. Gray and 
Co., Limited ; to the order of Mr. B. Chellew, of Truro ; 
dimensions, 377ft. by 50ft. 9in. by 28ft. 4}in.; engines, triple. 
expansion, 25in., 4lin. and 68in. by 48in. stroke, pressure 180 |b, 
per square inch ; constructed by Central Marine Engine Works 
a speed of 12} knots was obtained on trial trip, July 26th, 

Sirvia, steel screw steamer; built by the Tyne Iron Ship. 
building Company, Limited ; to the order of C, 'T. Bowring and 
Co., Limited, of Liverpool ; dimensions, 367ft., 51ft. by 32ft. 4in.; 
to carry petroleum and other oils in bulk ; engines, triple-expan- 
sion, 27in., 45in., and 74in, by 48in. stroke, pressure 180 [h. per 
square inch ; constructed by North-Eastern Marine Engineering 
Company, Limited ; launch, recently. 

KATRLAMBA, steel screw steamer; built by Wm. Cray and 
Co., Limited ; to the order of the Bucknall Lines, Limited ; 
dimensions, 447ft., 54ft. 8in, by 33ft. 10in.; engines, triple-expan- 
sion, 25jin., 444in. and 77in. by 5dlin. stroke, pressure 220 !!). per 
square inch; constructed by Central Marine Engine Works 
of the builders ; a speed of 14} knots was obtained on trial trip 
recently. 

KANDAHAR, steamship ; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of Bucknall Lines, Limited ; 
dimensions, 44¥ft., 554ft. by 34ft.; to carry 10,400 tons ; engines, 
triple-expapsion, pressure 220 lb. per square inch ; constructed 
by Wallsend Slipway and Engineering Company, Limite: ; 
launch, recently. 

ASCAIN, steel screw steamer ; buiit by Wood, Skinner and (o., 
Limited ; to the order of Messieurs Plisson et Cie., of Paris: 
dimensions, 260ft., 375ft. by 18ft. 7in.; to carry 2500 tons: 
engines, triple-expansion, 20in., 33in, and 54in. by 3tin. stroke, 
pressure 180 lb, per square inch ; constructed by North-Eastern 
Marine Engineering Company, Limited ; a speed of 11 knots 
was obtained on trial trip recently. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue works of the National Gas Engine Company, Limited, 
of Ashton-under-Lyne, will be closed for the annual holidays 
from Friday, August 15th, and will reopen on Tuesday, August 
26th. No goods will be dispatched or received during that period. 

Tue Franklin Institute of Philadelphia has awarded the 
Havard N. Potts Gold Medal—given for distinguished work in 
science or mechanic arts—to Professor William A. Bone, D.Sc., 
Ph.D., F.R.S., Professor of Chemical Technology at the Imperial 
College of Science and Technology, in recognition of his work on 
“Surface Combustion,’’ which is described by the authorities 
as “an original and meritorious development in scientific tech- 
nology.” 

WE understand that the Road Board has appointed Mr. Henry 
Perey Maybury, M. Inst. C.E., County Surveyor of Kent, as 
Chiet Engineer to the Board. Colonel Crompton, C.B., will 
continue to act as hitherto as Consulting Engineer. Mr. May- 
bury will commence his new duties as soon as the Kent County 
Council fills the vacancy in the post of County Surveyor, which 
will probably be in November next. The Road Board has also 
added to its Engineering Advisory Committee Mr. EB. Purnell 
Hooley, County Surveyor of Nottinghamshire, and Mr, Alfred 
Dryland, County Surveyor of Surrey. 








Iron AND Steet Instirure: Brussets Meetine.— The 
autumn meeting of the Iron and Steel Institute will! be held at 
the Palais des Académies, Brussels, on Monday, ‘Tuesday, 
Wednesday, and Thursday, September Ist to 4th, 1913. ‘The 
following is the list of papers that are expected to be submitted : 

(1) Armand Baar, Liége: ‘* Reinforced Pile Foundations tor 
Blast Furnaces.” (2) Professor E. D. Campbell and F. D. 
Haskins, University of Michigan: * Some Experiments on the 
Effect of Heat Treatment on the Calorimetric Test for Carbon 
in a 0.32 Carbon Steel.” (3) Professor A. Campion and J. M. 
Ferguson, Glasgow: ‘* A Method of Preparing Sections of Frac- 
tures of Steel for Microscopic Examination.” (4) Baron E. 
Coppée, Brussels: ‘‘ The Manufacture of Coke in Belgium.” 
(5) General L. Cubillo, Madrid : ** The Manufacture of Armour- 
piercing Projectiles.” (6) Otto Frick, Beckenham, Kent : 
“The Electric Refining of Steel in an Induction Furnace of 
Special Type.” (7) Emil Gathmann, Baltimore : ‘‘ Commercial 
Production of Sound Steel Ingots.” (8) Gevers-Orban, Litge : 
“The Distillation of Tar in Metallurgical Practice.” (9) E 
Houbaer, Liége: ‘‘ The Use of Coke-oven and Blast Furnace 
Gases in Metallurgy.” (10) Professor H. Hubert, University 
of Liége : ** Present Methods of Testing, with special reference 
to the Work of the International Association for Testing Mate- 
rials.” (11) Baron E. de. Laveleye, Brussels: ‘A Historical 
Survey of the Metallurgy of Iron in Belgium.” (12) F. Rogers, 
Sheftield: ‘So-called *‘ Crystallisation through Fatigue. 
(13) Professor A. Sauveur, Cambridge University, U.S.A. 
“The Allotropic Transformations of Iron.” (14) Dr. J. I. 
Stead, Middelsbrough : ‘‘ A New Method for the Determination 
of the Critical Points Ac, and Ar.” (15) Dr. J. KE. Stead. 
Middlesbrough, and Professor H. C. H. Carpenter, Manchester : 
“The Crystallising Properties of Electro-deposited Iron. 
(16) Benjamin Talbot, Middlesbrough : ‘‘ Modern Open-hearth 
Steel Furnaces.”’ (17) Gustave Trasenster, Ougrée, Belgium : 
‘The Use of Oxygen in Blast Furnaces.” (18) C. Vattier, 
Valparaiso: ‘‘ Note on the Principal Deposits of Iron Ore 11 
Chili.” 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Ar a recent meeting of the Pig Tron Convention the 
condition of the market was stated to be quiet. Inland foun- 
dries ax well as steel works have covered their requirements till 
the end of this year, and an improvement in home demand is 
not therefore expected for the present. On foreign account 
little business 1s being put through, and prices show a down- 
ward inclination, Semi-finished steel remains in fair request 
while few orders on foreign account can be obtained. 
rade continues to.be done in girders, and the bar trade 
is going from bad to worse ; the iack of fresh work has induced 
the mills to go down to M.98 p.t. Hoops are in tolerably good 
request, prices having been recently reduced M.10 p.t. by the 
Union of Hoop Mills. Of the plate and sheet trade only dis- 
couraging accounts are given, and the wire industry shows 
symptoms of extreme weakness. Rivets are in very poor 
request, and the Rivet Union has resolved upon a reduction 
of M.10 p.t., the present price being M.170 p.t. Owing to an 
advance in the prices of raw zine the tin-plate mills have raised 
their quotations M.10 p.t., and the current quotation is M.490 
to M.500 p.t., free Oberhausen or Morgenroth. The negotia- 
tions that had been carried on for some time regarding the form- 
ing of a Bar Convention have now been given up as altogether 
hopeless. Brisk activity prevails in the railway and engineer- 
ing branches, and the locomotive shops are exceptionally busy 
and have excellent prospects. At the recent tendering for 
Jocomotives for the Servian State Railways the lowest bidding 
among French, Belgian, Austrian, and German firms was that 
of the Linke-Hofmann Works, Breslau, which required about 
40,000f, each for six tender locomotives and 100,060f. each for 
five gools locomotives. Some time ago the Servian State Rail- 
ways bought twenty passenger locomotives at 80,300f. each from 
the Borsig Works in Tegel, 


locally, 


A poor | 


List Rates. 

The following are the current basis prices per ton free 
at works :~-Raw spathose iron ore, M.13.10 p.t.; roasted ditto, 
M.19; Nassau red iron ore, 50 per cent. contents, M.14.50 net 
at mines ; spiegeleisen, 10 to 12 per cent. grade, M.82; white 
forge cuality pig, M.69; iron for steel making, M.72 to M.74; 
German Bessemer, M.81.50 ; Luxemburg foundry pig, No. 3, 
free Luxemburg, M.63 to M.65; German foundry pig. No. 1, 
M.77.50; No. 3, M.74.50; German hematite, M.81.50; good 
merchant bars, common quality, M.98 to M.100; iron bars, 
M.145 to M.148; basic hoops, M.130 to M.135 ; common steel 
plates, M.118 to M.123; steel plates for boilermaking purposes, 
M.128 to M.133; sheets, M.128 to M.135; drawn iron or steel 
wire, M.122.50. 


The German Coal Trade. 

Favourable accounts come in from the coal and coke 
industry in Rheinland-Westphalia and Silesia. In the last- 
named district demand and inquiry have been increasing strongly 
and a rise in quotations may take place in thé autumn, for already 
stocks of some sorts of coal are getting low owing to heavy 
deliveries to Austria-Hungary and Russia. During the first 
two weeks of July the total deliveries by rail from Upper Silesian 
pits and cokeries were 1,578,740 t., compared with only 
1,376,490 t. in the same period last year. 


The Austro-Hungarian Iron Market. 

Nothing worth speaking of has been done in the way of 
new business on the iron and steel market, and the general tone 
is consequently weak. There is next to no business being done 
in building material and sales in the various descriptions of 
structural iron are 18 to 20 per cent. lower than they were at 
this time last year. In pit coal and in brown coal a moderate 
business is reported, 


The Belgian Iron Industry. 

The outlook appears to be clearing slowly ; at least, 
there have been no further reductions in prices, and some articles 
have exhibited a little more firmness. The orders booked are 
mostly for immediate delivery, and there is altogether more 
confidence shown. Vig iron is in slow demand and rates con- 
tinue unremunerative and not in proportion to the prices for coal 
and coke. Foundry pig from the Luxemburg-Lorraine dis- 
tricts was last week offered at 77f. p.t. to the Charleroi works. Bel- 
gian forge pigranges between 70f. to 71f. p.t., while basic stands 
at 73f. to 75f. p.t., and foundry pig is quoted 77f. to 79f. p.t. 
Imports from the neighbouring iron producing districts decreased 
during the past quarter, being only 349,142 t., compared with 
106,747 t. in the same period last year. Scrap iron is exceed- 
ingly depressed ; while imports have strongly increased, exports 
have ceased almost entirely, and offers exceed the demand con- 
siderably. From the maileable iron market slightly better 
accounts can be given, prices having remained stationary, 
although plates are strongly neglected. Heavy steel plates 
are quoted £5 7s. to £5 8s. p.t. for export, or M.140 p.t. for home 
consumption. More work has recently been secured in bars 
and somewhat better prices have been obtained in a few instances. 
Basic bars for export stand at £4 11s. p.t.; iron bars, £4 16s. to 
{4 17s. p.t., but the mills are disinclined to be tied down to the 
above rates for any forward orders, as the tendency of the 
tuarket. is slowly improving and higher rates may be obtainable 
later on. Hoops are unchanged. Exports in finished iron 
decreased in the past quarter, being 552,928 t., as compared with 
563,402 t. in the same period last year. Comparatively few 
orders have been given out in engine fuel ard prices are just a 
trifle weak. Exports in coal, coke, and briquettes during the 
past quarter were 3,204,099 t., as compared with 3,253,987 t. 
in the same period last year ; imports in coal, coke, and briquettes 
were 5,329,462 t., as compared with 4,540,518 t. in the corre- 
‘sponding period last year. Thus imports show an_ increase 
of 788,944 t., while exports have decreased 49,888 t. From 
Germany 2,543,105 t. pit coal were imported, as compared with 
2,254,475 t. last year; 519,820t. coke, as compared with 
415,082 t.; and 230,560 t. briquettes, as compared with 183,445 t. 








Tne Monune Dam.—The Mébne dam, which is the largest 
hitherto constructed in Germany, was put into service on July 
I2th last. It had become necessary on account of the frequent 
lack of water in the Ruhr district in dry weather. Situated 
4s it is in the centre of the most important industrial district of 
Germany, it will supply water to eighty waterworks and driving 
power to twelve works. Among the waterworks supplied are 
those of the towns of Hamm, Dértmund, Bochum, Oberhausen, 
Miilheim, and Duisburg, and those of several large private 
firms in the district. The dam is constructed at the junction 
of the Méhne and the Hene, tributaries of the Ruhr ; it is 638m. 
long and 6m, broad at the top, and is 40m. high ; its breadth 
at the bottom is 35m. The reservoir covers about 4 square 
miles, and has a capacity of 130 million cubic metres. The 
water is withdrawn from it by means of seven pipes with a 
diameter of about 4ft. Gin. In view of the size of the reservoir 
« considerable number of bridges were necessary, one of which 

-viz., the Delecke viaduct—is 700m. long, and one of the 
largest stone bridges in Germany. ‘The total cost of construc- 
tion, exclusive of the electricity works, which are being built, 
amounts to £900,000, of which about £400,000 was required for 
the purchase of land, &c., £350,000 for the construction of the 
dam, and £150,000 for the bridges and roads over the reservoir. 
It is estimated that over 300 million cubic metres of water are 
annualiy withdrawn from the Ruhr system, while in an average 
year 245 million cubic metres can be supplied from the new 
reservoir, 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


LOCOMOTIVES. 


24,939. October 31st, 1912.—AN Improvep Dritt GuipE 
FOR DRILLING Out BROKEN STAYBOLTS IN LOCOMOTIVE 
Boiters, Caleb Thomas, of 30, Llangyfelach-road, Landore, 
Swansea, and Joseph Thomas, of No. 8, Cwm Level-road, 
Landore, Swansea. 

The object of this invention is to provide means whereby 
the outer ends of broken stay bolts in locomotive fire-boxes 
may be drilled out without damaging the thread in the stay bolt 
holes of the boiler shell surrounding the fire-box. The apparatus 
consists of a bolt A with lock nut fitting on exterior thread of 
the same size as that on stay bolt. This bolt has a central hole 
running the full length of its axis, in which a drill B fits. The 
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drill has a cutting edge only at the end, the shank of drill being 
so ground as to make impossible any abrading action of the drill 
on bore of hole in bolt A. Drilling operations are always con- 
ducted from the inside of fire-box and the brace used for drilling 
attached to the drill as usual. After the end C of the broken 
stay bolt isremoved in the usual way the stay need only be bent 
into the form shown by dotted lines on the drawing drilling 
immediately commenced after screwing into the fire-box the 
guide bolt A, as shown on drawing, so as to obtain the necessary 
directive action on point of drill.—July 16th, 1913. 








BATTERIES. 


2908. February 4th, 1913.—IMPpROVEMENTS IN THE CON- 
STRUCTION OF PorTABLE SECONDARY BatTeries, Edward 
James Clark and Hart Accumulator Company, Limited, 
both of Marshgate-lane, Stratford. 

The plates B, B, and B! are circular, and are enclosed in a 
correspondingly shaped box A, the positive and negative elec- 
trodes being efficiently separated by suitable insulators Z. 
The plates B, B and B? are disposed concentrically, and are 
raised from the bottom of the box A, the floor of which is pro- 
vided with radial ribs D. The box A is of a depth to allow suffi- 
cient space for the electrolyte above the plates, and the mouth 
of the box is screw-threaded to receive a lid or cover E, which is 
screwed down upon a packing F to form a tight joint. The lid 
E is also provided with a screw plug G, which allows the 
escape of the gases generated during charging and discharging. 
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The connecting lugs H of the battery are brought in close prox- 
imity to each other in the centre of the box at a suitable height 
above the plates B, B, B!, and project upwards through the lid 
E, the lugs terminating in ends of such a character as to dis- 
tinguish the positive terminals from the negative. The lid E 
is formed with a central aperture for the passage of the two lugs 
H, H, and in this aperture is fitted a gland L, which is screwed 
into the lid E, a packing ring J being provided to form an acid- 
tight joint between the lugs and the lid. The lugs H, H of the 
electrodes are separated by means of a plug K, which is inserted 
into the gland L and which is formed with grooves for the recep 
tion of the lugs H, H. This construction allows the cover to be 
unscrewed and taken off without disturbing the terminals.— 
July 16th, 1913. 





DYNAMOS AND MOTORS. 


24,484. October 26th, 1912.—AN ImMpRovED ARRANGEMENT 
oF THE ExcitiInG WINDINGS oF THE RotraTING FIELD 
Systems or Evecrric MAcuInes, Fredrik Ljungstrém, of 2, 
Drottningholmaviagen, Stockholm, in the Kingdom of 
Sweden. 

In this drawing A indicates the core which is oval, circular, or 
any other similar form in section, B the pole pieces arranged at 
opposite ends of the core, and C the winding sections mounted on 
the core. In the drawing a winding divided into five sections 
isshown. Between these sections spaces D are arranged through 
which cooling air is caused to pass. These spaces may be 
enclosed by means of a plate E, which serves to confine the air 
to the passages and also serves to give a regular form to the 
outside of the magnet by uniting and continuing the cylindrical 
surface of the pole faces. The winding sections C, as shown in 
the drawing, are of increasing diameter from the ends of the core 
to centre and are enclosed by the plates or sheet metal covers E. 
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The sections of the winding consist of strips wound up like flat 
spiral springs, the different turns of which are insulated from 
each other. The edges of the strips are directed towards the 
channels D and are not insulated. They may have oblique 
faces or may be serrated, or otherwise formed so as to have 
increased surface for contact with the cooling air and for radia- 
tion. The end sections of the winding are, as shown, supported 
by the outer projecting tips of the pole pieces D. The middle 
section is subjected to centrifugal pulls of equal strength from 
opposite directions, and has therefore no tendency towards 
lateral displacement. The two remaining groups of windings 
are supported by means of ribs F projecting from the core A 
and preferably are made integral therewith. These ribs 
project into the spaces between the sections of the winding. 
In order to maintain the parts of each section in the correct 
relative positions, a collar or enclosing ring G of steel or other 
suitable material may be provided around each section, this 
ring being separated from the winding by means of insulating 
material I, and being tightly wrapped, for instance, by means 
of piano wire H.—July 16th, 1913. 


TELEGRAPHS AND TELEPHONES. 


9061. April 17th, 1913.—ImPROVEMENTs IN OpTICAL RECEIVERS 
FoR FacstmILe TELEGRAPHS, Dr. Curt Stille, of Nos. 
4-5, Biilowstrasse, Zehlendorf-West, near Berlin. 

The core A is magnetised by the coil C. In this coil flow the 
so-called ‘light currents’”’—that is to say, currents whose 
intensity corresponds to the different degrees of brightness of 
the different parts of the image. The momentary magnetism 
of the core corresponds therefore to the momentary intensity 
of the “light current.’”? The core has a further winding G in 
which currents are induced. Instead of this arrangement a steel 
band might equally well be used as a core on which the “ light 
images” are magnetically fixed, this band being arranged to 
travel past the electro-magnet G. The induced currents are 
transmitted by a relay R having a contact K to a local current 
circuit. In addition to the contact K, this current circuit 
contains also a battery B and a winding W constituting the 
primary of a transformer T, of which the secondary is marked S. 
In the circuit of the secondary there is included a source of strong 
current (direct current) D, the secondary §S, and a polariser P. 
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The latter consists, as above indicated, of a magnet for producing 
a powerful magnetic field, in which is placed a polarising tube Q 
with two Nicol’s prisms. The purpose of this arrangement is 
to work with superposed or overlying fields instead of using 
the fields which is produced either directly by the “light 
currents ” or indirectly by these in their transformed state. 
The conversion into an image is effected according to the fore- 
going by passing a ray of light through the polarising apparatus 
whereby the intensity of the ray isrendered dependent upon 
the variations of the ** light currents.’’ A strip with a substance 
sensitive to light—for instance, silver bromide gelatine—is 
exposed correspondingly to the current variations in its passage 
through or under the polarising apparatus. The passage of the 
sensitised strip past the polarising apparatus takes place in the 
same manner as the image—which is transmitted to a distance 
—passes in front of the light sensitive cell at the transmitting 
station. Thus an intermittent sub-division and reconstitution 
of the image are efiected by well-known means at the trans- 
mitting and receiving stations respectively —July 16th, 1913. 


TRANSMISSION OF POWER. 


| 10,085. April 29th, 1913.—IMPROVEMENTS IN CONNECTION 


witH PoLE Caps AND INSULATOR Supports, Hermann 
Forster, of Arbon, Switzerland. 

For the purpose of protecting poles for aerial lines and other 

poles which are fixed in the ground from the action of the 
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weather it is usual to provide the upper end of the pole with a 
protective cap. This method consists in making the caps of 
ordinary sheet iron and attaching the fixing screw by auto- 
genous welding, the whole being thereupon zine coated in a 
finishing bath. In the accompanying drawing an example of 
the cap produced in accordance with this invention is illustrated. 
The upper illustration shows a pole cap with a fixing 
screw welded on to it in accordance with this invention. The 
lower illustration shows a pole cap with a fixing screw welded 
on to and running through it. The upper end of this screw 
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serves for fixing an insulator as shown in dotted lines. The 
advantages claimed for the new method are :—Through the 
autogenous welding of the fixing screw a breaking off of the 
latter is prevented and through the galvanising in the finishing 
bath greater durability of the cap and the screw is assured. 
Moreover, the cap can never become permeable. When poles 
are exchanged the cap, in consequence of its great strength, can 
be unscrewed and be galvanised again, whereby the provision 
of another is avoided. Moreover, the costs of production of the 
caps according to the present invention are far less than in the 
ease of pole caps produced according to the methods hitherto 
employed.—July 16th, 1913. ; 


MOTOR CARS AND ROAD TRAFFIC. 


25,605. November 8th, 1912.—IMPROVEMENTS RELATING TO 
BEARINGS FOR INTERNAL COMEUSTION ENGINES, Fred Arthur 
Kimberley and The James Cycle Company, Limited. 
both of Greet, juxta Birmingham. 

The crank case A is bored larger than usual, and is provided 
with an inwardly projecting flange A’, which is internally tapered, 
whilst at its outer face there is the shoulder portion or part B 
of reduced diameter. The periphery of the bearing carrier 
B! is tapered to correspond with the crank case in which it 
fits, whilst it also has a shank C which projects through the crank 
case, being provided with a nut D on the outside by which the 
bearing carrier may be drawn into the crank case to the desired 
extent. The bearing may be conveniently of what is called 


the complete unit type, 7.e., two concentrically disposed rings 
E, E* with one or more interposed rings of balls F or rollers, 
the outer ring being parallel at its periphery, whilst the inner 
ring is bored to receive the crank shaft on which it is mounted. 
The bearing carrier is provided with a series of slots H or saw 
cuts extending from its wide end to a position adjacent to the 
shank, so that when the bearing carrier is drawn into the crank 
case it is contracted about the ball bearing, which it thus fric- 
tionally secures, and it will be obvious that if the bearing 
becomes loose through any cause it may be readily tightened and 
secured, the concentric relation between the bearing and the 
crank shaft being absolutely maintained.—July 16th, 1913. 


27,553. November 29th, 1912.—IMPROVEMENTS IN OR RELATING 
TO SPEED CHANGE GEAR FOR Motor VEHICLES, Société 
Nouvelle de la Buire-Automobiles, of Place de la Buire, 
Lyons, France. m 

The gear wheels A and B, placed at the front of the casing C, 
are keyed, the larger B on the longitudinal shaft D carrying the 
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differential and the conical pinions which govern the wheels, 
and the smaller A on a shaft F driven by the motor either directly 
or by means of a speed change gear. The shafts D and F are 
perallel to the longitudinal axis of the vehicle. This device, 





which diminishes the speed of the shaft D, allows of lessening 
the diameter of the conical wheels G, and consequently the 
dimensions of the casing C. To change the gear ratio the nut J 
is removed and the cardan joint I separated from the shaft F. 
The caps M, M! are then removed, and the nuts N, N! unserewed 
when the cover H, which closes the end of the casing, can be 
removed and the pinions A and B changed without difficulty.— 
July 16th, 1913. 


26,029. November 13th, 1912.—IMPROVEMENTs IN LAMINATED 
SUSPENSION SPRINGS FOR CARRYING THE FRAMES OF MOTOR 
Cars, G. W. K., Limited, and John Talfourd Wood, all of 
Home Works, Datchet, near Windsor, Berkshire. 

This invention relates to suspension laminated springs for 
carrying the frames of motor cars on their axles, the feature of 
the invention being the placing of the extremities of as many 
plates or leaves as are required at or behind the centre of the 
axle while allowing free sliding movement, this being possible 
by placing the spring with rear extension bracket behind the 
centre of the axle and anchoring or fastening a quarter elliptic 



































spring to such pad. The spring pad A is made with an extension 
piece or bracket B towards the rear, that pad being carried by 
the axle. Fastened to this extension piece is the first and 
longest plate or leaf C of the spring, the fastening D being at its 
rearextremity. Room is left on the spring pad in order that one 
or more plates or leaves E can rest at or behind the centre 
of the axle. By disposing the plates or leaves in the manner 


indieated, instead of one plate taking the twisting stresses, several] | 


plates are brought into action and at the same time no elasticity 
is lost. Further,in its application to the back axle of a car, it 
relieves the torque rods considerably.—July 16th, 1913. 


MACHINE TOOL AND SHOP APPLIANCES. 


16,433. July 13th, 1912.—CoMBINED METAL-CUTTING AND 


PUNCHING MacHINE, Heinrich Biihler, of Geradstetten, | 


Wurtemberg, Germany. 

In a machine frame A two vertically displaceable slides F 
and G are arranged in juxtaposition, one holding a cutter M and 
the other a punch L. Apertures are made in the slides F, G 
through which a crank shatt B fitted with a hand lever C is passed. 
The crank D of the shaft B is held in a block E which fits the 
apertures of the slides and which allows of being shifted from one 
slide into the other, when the slides are in their highest position. 


N°16,433 
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The block E only acts on the slide in which it is placed when the 
shaft B is turned so that, therefore, the tools are operated sepa- 
rately. For shifting the block E an axially slidable shaft 1 is 
provided which is fitted on its outer end with an actuating 
knob K. A pin H is passed through the shaft I into the block F 
so as to compel the latter to participate in the movement thereof. 
When the pin H is in the position shown in full in the lower illus- 
tration the slide F is coupled to the crank shaft and the cutter 
M will be operated if the lever C is rocked. For actuating the 
punch L the pin H is shifted together with the shaft I into the 
position shown dotted in the same figure.—July 16th, 1913. 








SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


1,063,564. THermostatic VaLvg, It. S. Mayer, Norwood, Ohio. 
—-Filed May 23rd, 1910. 

A casing has in it @ valve seat, the longitudinal projection of 
which extends laterally. This valve seat is provided with an 
ae which communicates with a source of pressure supply. 
The valve has a pivot in the casing for normally gravitating the 


valve against the valve seat. An expansion member acts on 





the valve for pressing it against the valve seat, the line of 
operative expansion of the expansion member being transverse 
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tothe longitudinal projection of the valve seat. There are seven 
claims. 
1,064,184. CENTRIFUGAL CONCENTRATOR, P. O. Wels, Log 
Angeles, Cal.—Filed September 16th, 1911. 
A revoluble casing has a revoluble drum within it. There are 
means for introducing feed into the space between the drum 
and casing, and means for introducing wash water into the 
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space between the drum and casing, as well as between the drum 
and casing for causing movement of the concentrates in a direc- 
tion opposite to that of the tailings. There are twelve claims. 


1,064,287. Exevaror Brake, W. Carman, Richmond, Va., 
assignor of one-half to E. C. Jorgenson, Brattleboro, Vt. 
Filed June 8th, 1912. 

The device comprises a cable extending centrally the length 
of the elevator shaft, with a guide tube in the car for the cable 
to slide through. A spring bumper plate is arranged on the 
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bottom of the floor of the car, and jaws are slidably mounted 

on the bumper plate for engagement with the cable. A rotatable 

staff is arranged in the car, and there are connections between 
the staff and the jaws for moving the jaws into engagement with 
the cable.—There are two claims. 

1,065,332. CrusHer, FR. C. Newhouse, Milwaukee, Wis., 
a signor to Allis-Chalmers Company, Milwaukee, Wis., a Cor- 
poration o' New Jersey.—Filed July 22nd, 1912. 

The crusher has a pair of rigid crushing members symnmetric#!ly 
disposed about a common axis and crushing surfaces. The 
crushing members are rotatable to feed material along the 





crushing surfaces. There are means for p rmitting fluid 
pressure to act directly between the members for taking 
the reactive thrust induced by crushing and for causing at least 
one of the members to move along the axis to crush material. 





There are nineteen claims. 
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| no competition with the Kowloon Dockyard. Messrs. | measurements are :—Extreme length, 787ft.; length 
PROGRESS OF ENGINEERING IN THE EAST. | Butterfield and Swire have for many years controlled on blocks, 750ft.; width at coping, 120ft.; width at 
(By our Special Commissioner.) | or represented big shipping interests in the East. | bottom, 77}ft.; width of entrance at top, 88ft; 


No. XV.* 

pocKYARDS \ND SHIPBUILDING AT HONG-KONG. 
Hona-Kone is the call port of the East. It is well 
own that more shipping tonnage is cleared at this 
rt than at any other Eastern port. Yet the actual 
ere done )\’ ‘ > 3 

1911 to £9,500,000 and £5,400,000 for imports and 
pol rts respectively. The total population is about 
re million, of which just over 13,000 are Europeans. 
- is thus practically a Chinese town, oriental and 


jecuresque in the extreme. 


by vessels calling there is small, amounting | 


| 
| 
| 


Excepting the naval dockyard, which was opened | 


in 
pri 
anc 


vate ent rprise. 
1 Whampoo Dock Company was the only concern 
owning docks or able to undertake repairs on @ large 
ale. The principle reasons for many ships calling 
at Hong-Kong is the need of coal and the necessity 
for repairs. This company’s works grew extensively, 
and large dividends were paid to shareholders. 


There are at present six docks. Four of these docks | 
and the company’s engineering works are situated | 


at Kowloon, on the mainland, opposite the town of 
Hong-Kong. These are reached by ferry boats, 
the distance acress the harbour being about one mile. 


1908, all the dock accommodation is the result of | 
Until that date the Hong-Kong | 


Tie company ’s other two docks are on the Hong-Kong | 


Island, at Aberdeen. The following table will show 
at a glance the facilities offered :— 


Length Depth on 


Nai e of dock and patie J pee age ah at 
situation, = * blocks, = “7%. spring tides. 
ft. ft. tt. 
No. 1 Dock, Kowloon wee (| 86 at top 30 
No. 2 ” - ee. << eer 74 . 183 
No.3 4; 99 ' . 264 49 ~. 2A 
Cosmopolitan Dock,  Tia- 
kok-Tsui . 854 . 20 
Hope Dock, Aberdeen ... 430 84 | 
Lamont Dock, Aberdeen 333 64 16 


In addition there are two slips at Kowloon, which 
provide a keel length of 240ft. and 220ft. respectively. 
The workshops are large and the yards extensive. 
The equipment is not of the most modern type, but 
the tools are serviceable, and there is, from this stand- 
point, no serious drawback. Repair work is the 
staple industry at K-wloon. During my visit the 
docks were all employed and there were several large 
vessels close to the wharf being overhauled where they 
lay. Shipbuilding is also carried on. River steamers 
up to 830ft. long and vessels for various governments 
and private Owners have been built complete. The 
boilers and engines are made entirely in the works. 


With this advantage they resolved to build large | width of entrance at bottom, 8lft.; depth of water 
works, and accordingly the Taikoo Dockyard and | over centre of sill at H.W.O.S.T., 34ft.; depth of water 


| Engineering Company was brought into being under | over sides of sill at H.W.O.S.T., 3lft. The centre of 


their auspices. ‘the sill is 4ft. above the bottom of the dock. The 
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MAP OF THE PORT OF HONG KONG 


The island side of the harbour was selected and the | dock is closed by a caisson of the sliding box type, 
works laid out almost on the extreme north-west, in | which can be moved into and out of its chamber by 
the shelter of the rocks forming the Lyee-mun Pass. | electrically driven machinery in 4} minutes. It 
The area of the company’s land is about 50 acres. | weighs 400 tons. The pumping plant is of the usual 
It is solid granite and partly on a precipitous hillside. centrifugal type. There are three slipways. One 
This affords a complete protection from typhoons, | is 1030ft. long, 80ft. wide, with a cradle length of 
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GENERAL VIEW OF THE TAIKOO DOCK AND SLIPS 
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a 
a company undertakes work of almost any kind. 
Railway rolling stock is built there, and tin dredging 


machinery. All the naval work was done here up till | 


( » a) . +4: . 
1908, There was no serious competition till then, for | 


It Wis just about this time that the Taikoo Docks were 
also opened, 


adit has been indicated that there was practically 
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CHINESE SHIPBUILDING YARD AT KOWLOON 


and, as the docks were cut out of the solid, material | 300ft. It is capable of taking up steamers 300ft. 

for construction wes easily obtained, which enabled | long. The other two are 993ft. long, 60ft. wide, the 

the management to go in for exceptionally strong | cradle length being 290ft. 

and solid work. | The cradles of the slipways are of Morton’s patented 
The dry dock is the finest and largest private dock | type, with swinging bilge arms. A wire cable of 

in the East. The opening is sheltered from the pre- | 13}in. circumference is used to haul up the ships. 


vailing wind and there is plenty of free space for | The winding is done by two electric motors of 225 


| manceuvring ships prior to docking. The principal | brake horse-power each, and the operation takes 
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weather it is usual to provide the upper end of the pole with a 
protective cap. This method consists in making the caps of 
ordinary sheet iron and attaching the fixing screw by auto- 
genous welding, the whole being thereupon zinc coated in a 
finishing bath. In the accompanying drawing an example of 
the cap produced in accordance with this invention is illustrated. 
The upper illustration shows a pole cap with a fixing 
screw welded on to it in accordance with this invention. The 
lower illustration shows a pole cap with a fixing screw welded 
on to and running through it. The upper end of this screw 
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serves for fixing an insulator as shown in dotted lines. The 
advantages claimed for the new method are :—Through the 
autogenous welding of the fixing screw a breaking off of the 
latter is prevented and through the galvanising in the finishing 
bath greater durability of the cap and the screw is assured. 


Moreover, the cap can never become permeable. 
are exchanged the cap, in consequence of its great strength, can 
be unscrewed and be galvanised again, whereby the provision 
of another is avoided. 
caps according to the present invention are far less than in the 


case of pole caps produced according to the methods hitherto 


employed.__July 16th, 1913. 


MOTOR CARS AND ROAD TRAFFIC. 


25,605. November 8th, 1912.—ImPROVEMENTS RELATING TO 
BEARINGS FOR INTERNAL COMEVUSTION ENGINES, Fred Arthur 
Kimberley and The James Cycle Company, Limited. 
both of Greet, juxta Birmingham. 

The crank case A is bored larger than usual, and is provided 
with an inwardly projecting flange A!, which is internally tapered, 

whilst at its outer face there is the shoulder portion or part B 

of reduced diameter. The periphery of the bearing carrier 


B! is tapered to correspond with the crank case in which it 
fits, whilst it also has a shank C which projects through the crank 
case, being provided with a nut D on the outside by which the 
bearing carrier may be drawn into the crank case to the desired 
extent. 


The bearing may be conveniently of what is called 


N°25,60S 


the complete unit type, i.e., two concentrically disposed rings 
E, E* with one or more interposed rings of balls F or rollers, 
the outer ring being parallel at its periphery, whilst the inner 
ring is bored to receive the crank shaft on which it is mounted. 
The bearing carrier is provided with a series of slots H or saw 
cuts extending from its wide end to a position adjacent to the 
shank, so that when the bearing carrier is drawn into the crank 
ease it is contracted about the ball bearing, which it thus fric- 
tionally secures, and it will be obvious that if the bearing 
becomes loose through any cause it may be readily tightened and 
secured, the concentric relation between the bearing and the 
crank shaft being absolutely maintaincd.—July 16th, 1913. 


27,553. November 29th, 1912.—IMPROVEMENTS IN OR RELATING 
TO SPEED CHANGE GEAR FOR MoTor VEHICLES, Société 
Nouvelle de la Buire-Automobiles, of Place de la Buire, 
Lyons, France. * 

The gear wheels A and B, placed at the front of the casing C, 
are keyed, the larger B on the longitudinal shaft D carrying the 
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differential and the conical pinions which govern the wheels, 
and the smaller A on a shaft F driven by the motor either directly 
The shafts D and F are 


or by means of a speed change gear. 


When poles © 6G) 


Moreover, the costs of production of the 


1,063,564. 


which extends laterally. 
opening which communicates with a source of pressure supply. 


which diminishes the speed of the shaft D, allows of lessening 
the diameter of the conical wheels G, and consequently the 
dimensions of the casing C. To change the gear ratio the nut J 
is removed and the cardan joint I separated from the shaft F. 
The caps M, M! are then removed, and the nuts N, N! unscrewed 
when the cover H, which closes the end of the casing, can be 
removed and the pinions A and B changed without difficulty.— 
July 16th, 1913. 


26,029. November 13th, 1912.—ImMPROVEMENTs IN LAMINATED 
SUSPENSION SPRINGS FOR CARRYING THE FRAMES OF MOTOR 
Cars, G. W. K., Limited, and John Talfourd Wood, all of 
Home Works, Datchet, near Windsor, Berkshire. 

This invention relates to suspension laminated springs for 
carrying the frames of motor cars on their axles, the feature of 
the invention being the placing of the extremities of as many 
plates or leaves as are required at or behind the centre of the 
axle while allowing free sliding movement, this being possible 
by placing the spring pad with rear extension bracket behind the 
centre of the axle and anchoring or fastening a quarter elliptic 






































spring to such pad. 
piece or bracket B towards the rear, that pad being carried by 


The spring pad A is made with an extension 


the axle. Fastened to this extension piece is the first and 
longest plate or leaf C of the spring, the fastening D being at its 
rear extremity. Room is left on the spring pad in order that one 
or more plates or leaves E can rest at or behind the centre 
of the axle. By disposing the plates or leaves in the manner 
indieated, instead of one plate taking the twisting stresses, several 
plates are brought into action and at the same time no elasticity 
is lost. 
relieves the torque rods considerably.—July 16th, 1913. 


MACHINE TOOL AND SHOP APPLIANCES. 


16,433. July 13th, 1912.-ComMBINED 
PUNCHING MacHINE, Heinrich Bihler, of Geradstetten, 
Wurtemberg, Germany. 

In a machine frame A two vertically displaceable slides F 

and G are arranged in juxtaposition, one holding a cutter M and 

the other a punch L. Apertures are made in the slides F, G 

through which a crank shatt B fitted with a hand lever C is passed. 

The crank D of the shaft B is held in a block E which fits the 

apertures of the slides and which allows of being shifted from one 

slide into the other, when the slides are in their highest position. 
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The block E only acts on the slide in which it is placed when the 
shaft B is turned so that, therefore, the tools are operated sepa- 
rately. For shifting the block E an axially slidable shaft 1 is 
provided which is fitted on its outer end with an actuating 
knob K. A pin H is passed through the shaft I into the block F 
so as to compel the latter to participate in the movement thereof. 
When the pin H is in the position shown in full in the lower illus- 
tration the slide F is coupled to the crank shaft and the cutter 
M will be operated if the lever C is rocked. For actuating the 
punch L the pin H is shifted together with the shaft I into the 
position shown dotted in the same figure.—July 16th, 1913. 








SELECTED AMERICAN PATENTS. 


(Prom the United States Patent-office Official Gazette.) 
THERMOsTAtTIC VALVE, I. S. Mayer, Norwood, Ohio. 
—Filed May 23rd, 1910. 

A casing has in it @ valve seat, the longitudinal projection of | « 
This valve seat is provided with an 





parallel to the longitudinal axis of the vehicle. 


This device, 





The valve has a pivot in the casing for normally gravitating the 
valve against the valve seat. 


Further, in its application to the back axle of a car, it | 


METAL-CUTTING AND | 


rushing 


the valve for pressing it against the valve seat, the | 
operative expansion of the expansion member being 


ine of 
transverse 
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to the longitudinal projection of the valve seat. There are seven 
claims. 
1,064,184. CENTRIFUGAL CONCENTRATOR, P. QO. Wels, Logs 
Angeles, Cal.—Filed September 16th, 1911. 
A revoluble casing has a revoluble drum within it. There are 
means for introducing feed into the space between the drow 
and casing, and means for introducing wash water into the 
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space between the drum and casing, as well as between the druin 
| and casing for causing movement of the concentrates in a direc- 
| tion opposite to that of the tailings. There are twelve claims. 
1,064,287. Exevaror Brake, W. Carman, Richmond, Va., 
assignor of one-half to E. C. Jorgenson, Brattleboro, Vt. 
Filed June 8th, 1912. 
The device comprises a cable extending centrally the length 
of the elevator shaft, with a guide tube in the car for the cable 
to slide through. A spring bumper plate is arranged on the 
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bottom of the floor of the car, and jaws are slidably mounted 

on the bumper plate for engagement with the cable. A rotatable 

staff is arranged in the car, and there are connections betweet 
the staff and the jaws for moving the jaws into engagement with 
the cable.—There are two claims. 

1,065,332. CrusHerR, R. C. Newhouse, Milwaukee, Wis., 
a signor to Allis-Chalmers Company, Milwaukee, Wis., a Cor- 
poration o' New Jersey.—Filed July 22nd, 1912. 

The crusher has a pair of rigid crushing members symmetrice!ly 

disposed about a common axis and crushing surfaces. The 

crushing members are rotatable to feed material along thc 








p rmitting — fhiid 
pressure to act directly between the members for taking "| 
the reactive thrust induced by crushing and for causing at least 


surfaces. There are means for 





An expansion member acts on 





one of the members to move along the axis to crush material, 
There are nineteen claims. 
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GRESS OF ENGINEERING IN THE EAST. 


(By our Special Commissioner.) 
No. XV.* 

pockKYARDS AND SHIPBUILDING AT HONG-KONG. 
Kona is the call port of the East. It is well 
own that more shipping tonnage is cleared at this 
ti tl an at any other Eastern port. Yet the actual 
poe i hy vessels calling there is small, amounting 
¢5,500,000 and £5,400,000 for imports and 


PRO 


HONG 


trade 
in 1911 to : 
exports ré spectively. 
half am 
It is thus p! 
pictures in the extreme. 

Excepting the naval dockyard, which was opened 
in 1908, all the dock accommodation is the result of 
priv Until that date the Hong-Kong 
and : 
owning docks or eble to undertake repairs on a large 
«ale, The principle reasons for many ships calling 
“ Hong-Kong is the need of coal and the necessity 


ate ent rprise. 


for repairs. age Z 
and large dividends were paid to shareholders. 


There are at present six docks. Four of these docks 
and the company’s engineering works are situated 
at Kowloon, on the mainland, opposite the town of 
Hong-Kong. These are reached by ferry boats, 
the distance acress the harbour being about one mile. 
The company’s other two docks are on the Hong-Kong 
Island, at Aberdeen. The following table will show 
at a glance the facilities offered :— 


Name of dock and Length Entrance Depth on 
ctanntt on keel idth sill at 
stwuaTon. “ blocks. ——— spriog tides. 
ft. ft. ft. 
No. 1 Dock, Kowloon 700 86 at top 30 
Sy ae + oa 74 184 
a a : .. 264 19 ee 
Cosmopolitan Dock,  Tia- 
a ar 466... 854 a aa 
Hope Dock, Aberdeen — «=e 84 se). Ae 
Lamont Dock, Aberdeen 5h} 64 i ee 


In addition there are two slips at Kowloon, which 
provide a keel length of 240ft. and 220ft. respectively. 
The workshops are large and the yards extensive. 
The equipment is not of the most modern type, but 
the tools are serviceable, and there is, from this stand- 
point, no serious drawback. Repair work is the 
staple industry at K- wloon. 
docks were all employed and there were several large 
vessels Close to the wharf being overhauled where they 
lay. Shipbuilding is also carried on. River steamers 
up to 330it. long and vessels for various governments 
and private owners have been built complete. The 
boilers and engines are made entirely in the works. 


The tetal population is about | 
iJJion, of which just over 13,000 are Europeans. | 
wractically a Chinese town, oriental and | 


Whaimpoo Dock Company was the only concern | 


This company’s works grew extensively, | 


During my visit the | 


no competition with the Kowloon Dockyard. Messrs. | measurements are :—Extreme length, 787ft.; length 
Butterfield and Swire have for many years controlled | on blocks, 750ft.; width at coping, 120ft.; width at 
or represented big shipping interests in the East. | bottom, 774ft.; width of entrance at top, 88ft; 
With this advantage they resolved to build large | width of entrance at bottom, 81ft.; depth of water 
works, and accordingly the Taikoo Dockyard and | over centre of sill at H.W.O.S.T., 34ft.; depth of water 
Engineering Company was brought into being under | over sides of sill at H.W.O.S.T., 3lft. The centre of 
their auspices. the sill is 4ft. above the bottom of the dock. The 
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MAP OF THE PORT OF HONG KONG 


The island side of the harbour was selected and the | dock is closed by a caisson of the sliding box type, 
works laid out almost on the extreme north-west, in | which can be moved into and out of its chamber by 
the shelter of the rocks forming the Lyee-mun Pass. | electrically driven machinery in 4} minutes. It 
The area of the company’s land is about 50 acres. | weighs 400 tons. The pumping plant is of the usual 
It is solid granite and partly on a precipitous hillside. | centrifugal type. There are three slipways. One 
This affords a complete protection from typhoons, is 1030ft. long, 80ft. wide, with a cradle length of 
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250ft. STEAMER ON THE STOCKS—TAIKOO DOCKYARD 








GENERAL VIEW OF THE TAIKOO DOCK AND SLIPS 











rhe company undertakes work of almost any kind. 


Railway rolling stock is built there, and tin dredging | 


machinery, All the naval work was done here up till 
1908. There was no serious competition till then, for 
It Wes just about this time that the Taikoo Docks were 
also opened. 


_lt has been indicated that there was practically 
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CHINESE SHIPBUILCING YARD AT KOWLOON 


and, as the docks were cut out of the solid, material | 300ft. It is capable of taking up steamers 300ft. 
for construction wes easily obtained, which enabled | long. The other two are 993ft. long, 60ft. wide, the 
| cradle length being 290ft. 


the management to go in for exceptionally strong 

and solid work. | The cradles of the slipways are of Morton’s patented 
The dry dock is the finest and largest private dock | type, with swinging bilge arms. A wire cable of 

in the East. The opening is sheltered from the pre- | 134in. cireumference is used to haul up the ships. 

vailing wind and there is plenty of free space for |The winding is done by two electric motors of 225 

manceuvring ships prior to docking. The principal | brake horse-power each, and the operation takes 
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45 minutes in the case of a ship of 3000 tons displace- 
ment. 

The whole of the machinery at the works is operated 
by electric current, generated at a central station 
by Cockerill-Westgarth gas engines. There are fou 
Mond producers and the engines represent 3000 horse- 
power. This plant is satisfactory on the whole, but 
there is a good deal cf trouble with cylinders and 
pisten-rods being cut up. 


on, and the slips used for new ships cover an area 
550ft. by 300ft. 
been built and the engines and boilers made entirely 
on the site. The vessels under construction at the 
time of my visit comprised a yacht-like cruiser for 
the Bureau of Customs, Manila, 165ft. long, and 
designed for a speed of 15 knots ; a twin-screw river 
steamer, 330ft. long ; a single-screw coasting steamer 
for North China, 290ft. long, to carry 500 passengers ; 


b 
actually 
A number of vessels has already | 


being done—drilling, riveting, flangi 

The engines, too, were in course of making. ra 
compound non-condensers, 9in. and 18in. “i 
stroke, for a speed of 9 knots with propellers 3tt 8) 

diameter cast in the works. There was also ede 
construction a boiler 7ft. 6in. diameter }, Oft, a 
for a presswe of 150 1b., the shell being tin, TK 
furnace flanges and tube plates were being shaped vi 
hand, This firm has been in existence eighteen ae 


two 
Lin, 























MARU AND THE RIVER STEAMER SHASI 


BUILT AT THE TAIKOO DOCKYARD 














THE 13,000-TON STEAMER CHIYO MARU 


The main works are built and equipped for the 
rapid handling of heavy repairs. The tools are all of 
the latest type. There is an electric overhead travel- 
ling crane of 100 tons capacity in the erecting shop. 
In the boiler shop the machinery can deal with plates 
30ft. by 13ft. up to 2in. thick. There is provision 
for oxy-acetylene and electric welding. In the forge 
and smithy there is a gas forging furnace, and an 


1000-H.P. ENGINE BUILT AT TAIKOO WORKS 


800-ton hydraulic forging press capable of dealing 
with work up to 3ft. diameter. The foundry has 
cupolas of 15 tons capacity. There is a plumbers’ 
shop,and there are galvanising appliances, sawmills 
and general woodworking machinery. 

Xepair work is here again the main business, and 
consists of docking and overhauling vessels of all 
capacities, from the coaster of a few hundred tons to 
liners of 27,000 tons, Shipbuilding is also carried 
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a single-screw steamer of 205ft. for the Singapore 
trade; and a twin-screw motor vessel, 220ft. long, for 
the carriage of petroleum in tins. 

The quay wall is over 3000ft. in length, and for the 
greater part of this distance there is a depth of 39ft. 
of water at H.W.O.S.T. Thus, apart from the dock 
and slips and building yard, there is room for ships of 
any size to berth alongside. On the wall is an electric 
crane capable of raising 100 tons at a 70ft. radius. 

Altogether these works give an impression of 
stability and self-reliance. These are valuable quali- 
ties in an out-of-the-way place like Hong-Kong, where 
vessels often call requiring repairs of an extensive 
nature in the shortest possible time. There can be 
no doubt that the opening of the Taikoo Docks is a 
great boon to ships calling at this port. It not 
well that any industrial company should be without 
competition, and. the Whampoo Docks Company 
had everything its own way for many years. Perhaps, 
had the Taikoo Docks been put in hand sooner the 
Naval Dockyard would not have been constructed, 
and the work of the Navy would have fallen to the 
two private companies. As things are, however, there 
seems work enough for both. Healthy competition 
should bring increased trade to Hong-Kong. 

There is a number of Chinese engineering works at 


is 


Kowloon, where engines and boilers are made and 


| ships built with the poorest facilities and crudest 
appliances. I visited one of these, the proprietors 
being “‘ Kwong, Sang Lung and Co., boilermakers, 
shipbuilders, and engineers.”” The equipment was 
a punching and shearing machine, a 6in. centre screw- 
eutting lathe, a radial drilling machine, two home- 
| made countersink machines, and a set of bending 
rolls. A very old single-cylinder engine and _ boiler 
in a corner provided power to drive all the machines 
except the bending rolls. This was made up of three 
| lengths of old 9in. shafting arranged in position and 
fitted with regulating screws. A windlass with two 
handles and a coolie at each provided the motive 
power, which was communicated by a chain to the 
rolls. 

The area of ground is small, 212ft. by 50ft. The 
building is a mere wattle or bamboo shed without 
sides. The firm employs about 100 men—all Chinese. 
Repair work is undertaken on ships lying in the ways, 

| and new work is done in the shed. 
they were building a light draught river twin-screw 
steamer of steel, the length being 120ft. and the beam 
| 18ft. They were making two boilers 6ft. diameter 
by 8ft. long for 125]b. pressure, Everything was 
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The largest job turned out was a lighter tender for 
the Government of Tonkin, 140ft. long by 24ft. 
beam, draught 11ft., speed 11 knots. 

There are, perhaps, a dozen such works in Hong- 
Kong and Kowloon. At present they only compet: 
for small repair jobs and build small vessels for river 
trade. Their tools and appliances are of the crudest 
kind, yet the work they do is acknowledged to be 
good, At the university there is a number of Chinese 
students who never saw an engine built and who could 
not tell one end of a fitter’s hammer from the other, 
learning the theory of machine construction. Here 
are Chinese actually building boilers and engines and 
ships who do not know what theory is. Thus fie 
work begins at both ends. Should it so happen tat 














MARINE BOILERS BUILT AT TAIKOO WORKS 


the students ultimately come to control intelligently 
and direct the mechanics, who are at present wasting 


re 
ge, 


a great deal of energy through want of knowled 
the competition with the foreigner can only end one 
way. The fault, if the-e be fault, will not be with the 
mechanic. He industricus and ingenious. — But 
the student is still a doubtful quantity. If Professor 
Smith could induce his young men to spend half their 
time with their own countrymen in such workshops 
as that of Kwong, Sang Lung and Co. they would 
benefit more than by contact with foreigners. 

The harbour is a natural shelter afforded by the 
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and most of them find it convenient to anchor in 
Kowloon Bay. There were warships of eight nations 
there at one time during my visit, and merchantmen 
under every flag known on the sea. A special feature 
is that of the Chinese junks and sampans. These 
glide about in thousands ready to serve any vessel 
in the harbour, for vessels cannot go alongside, but 
lie cut at anchor or moored to a floating buoy. In 
these native craft Chinese live, and their families are 
porn and reared there, Seen from Kowloon Bay, 
Hong-Kong, with its peak of a thousand feet studded 
with palatial houses, is one of the sights of the world, 
but the harbour frcm the peak on a calm, clear night 
jg a scene indescribable, which I am glad to have lived 
to see. 

Typhoons are common at Hong-Kong, and the 
native craft suffer severely from them. A harbour 
of refuge is being built for them on the Kowloon side. 
It will enclose 160 acres. The wall is 200ft. wide at 
the base and will be 48ft. high from the water bottom. 
There will be a small open entrance so that junks and 
sampans may run in cn the warning cone being hoisted. 

The accompanying photographs of the various 
shipbuilding enterprises mentioned, and of the vessels, 
&e., constructed there, will, I hope, be of interest. 
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The next paper, the last to be taken, was that by 
Mr. G. H. Roberts, of Woolwich, ‘‘ A Few Notes on 
Engineering Research and its Co-ordination.” 

A FEW NOTES ON ENGINEERING RESEARCH AND ITS 
CO-ORDINATION, 

In his opening remarks Mr. Roberts, like Sir H. F 
Donaldson in his presidential address last April, 
endeavoured to establish a case for the freer publica- 
tion of the results of private research and experiment. 
He confined himself very largely to generalities until 
he came to record what had been done at Woolwich 
Arsenal in the way of co-ordinating the investigations 
undertaken in the various factories composing it. In 
recent years, it appears, a certain amount of over- 
lapping in the research work carried out by the different 
departments had become noticeable, and to obviate 
this and to keep all concerned in touch with the results 
of similar investigations elsewhere, arrangements 
were made some time ago to collate the work under- 
taken and the information already available. The 
author gave no details of the organisation of the 
collating department. Instead of doing so he merely 
summarised the results of certain tests which, pre- 
sumably, have been conducted under its auspices. 
The first of such tests referred to was a series under- 
taken with the object of finding the most suitable 
timbers for use in the construction of gun carriages, 
limbers, army wagons, &c. Five pages of tables 
accompanied this part of the paper giving the results 
of transverse tests on 74 specimens of wood and 
of falling weight tests on 22 specimens. The figures 
were not analysed nor commented upon, nor was it 
stated in the paper which woods were ultimately 
chosen as most suitable. 

The next investigation dealt with was one on the 
shapes and dimensions of tensile test specimens. 
This was apparently undertaken after the recommenda- 
tions of the Engineering Standards Committee 
recommendations which the various Government 
departments were already pledged to adopt—had 
been promulgated. The Woolwich tests were made 
with the object of discovering whether Barba’s law of 
similarity, the basis of the Standards Committee’s 
argument, really held good in extreme cases. It was 
found that the law was substantially correct even for 
extremely small sections and standard dimensions in 
conformity with it were drawn up for round and rect- 
angular sectioned test pieces of very small cross- 
sectional area. Next came a reference to an instru- 
ment designed at the Arsenal for indicating the yield 
point of tensile specimens. Very little information 
as to its construction was given. Then followed a 
note on the effect of the time factor upon the results 
of tensile testing. ‘The general conclusion arrived 
at was that . . - small differences in the 
speed of breaking specimens, such as might obtain 
in ordinary practice with reasonably careful manipula- 
tion, had little, if any, appreciable effect in the value 
of either yield-point, breaking load or elongation.” 

Some experiments on aluminium alloys were next 
mentioned. It was desired to produce a light, strong 
alloy which would be easy to machine, and be capable 
of being cast either in chills or in sand. The alloys 
studied were composed of aluminium, with zine, zine 
and copper, silicon copper, zine and silicon copper, 
magnesium, zine and magnesium, magnesium bronze 
zinc and manganese bronze and zinc and manganese 
copper. Twenty-three tests are quoted in the paper. 
An alloy containing Al 79 per cent., Zn 19 per cent., 
Cu 2 per cent. is singled out as the best all-round 
metal. Some separate experiments on the production 
of aluminium castings of intricate design are tagged 
on to this part of the paper. A metal composed of 
Al 94 per cent., Zn 4.1 per cent., Cu 2.15 per cent. 
(sic. ) 1s stated to have given such good results that 
the mixture “ was adopted as a standard for certain 
Classes of castings and given the distinctive name of 
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Calaminium.’’ The properties of this metal are 
given as follows :—Specific gravity, 2.85; elastic 
limit, 4.8 tons ; ultimate strength, 10.0 tons ; elonga- 
tion on 2in., 15 per cent. 

A brief note on “‘ References to Similar Work” was 
succeeded by one headed “‘ Unification of Methods of 
Reporting.” In this the author put forward a plea for 
the adoption of standard forms whereon to record the 
results of tests, particularly on the strength of 
materials. 

Sir H. F. Donaldson said he was personally much 
interested in this paper. If in a single concern like 
the Ordnance Factory at Woolwich it was found that 
research was useful in other departments than that 
in which the research was carried out, then it seemed 
desirable that what had been done at Woolwich 
might be attempted in a wider field. No doubt in 
the case of private works as well as in connection with 
research work at Woolwich or other Government 
departments, it would not always be possible to tell 
the whole story, but something could be made 
public which would be to the general advantage. 
He had referred in his presidential address to the 
useful functions which might be fulfilled by an 
Engineering Research Committee of such institutions 
as their own, which should collate and make available 
for general use research work which was being carried 
out in many places. He hoped that private firms 
would do something to help the movement towards 
co-ordination of research. 

Professor J.O. Arnold said that the paper covered 
a wide field and made some valuable suggestions, 
but he saw many lions in the path before Mr. Roberts’ 
ideal could be realised. In Sheffield, to overcome the 
difficulty, a club was being formed which would have 
three classes of members—graduates and associates 
of the University, men occupying metallurgical 
appointments in works, and manufacturers. A diffi- 
culty which arose at the outset was the objection made 
by University members to the presence of manu- 
facturers, and by the last-named to the membership 
of University graduates and associates. Delicate 
questions arose in connection with the Admiralty 
and the War-office, where much research work had 
been carried out, which it was thought might 
be made available in some form or other and be of 
the greatest value to engineering. He personally 
occupied a position between the metallurgist and the 
engineer, and he hoped that the subject raised in the 
paper would be seriously considered. 

Mr. J. Hartley Wicksteed drew attention to the 
tests, of which particulars were given in the paper. 
He said that those researches related mainly to the 
yield point of specimens, but for ordinary require- 
ments it was more important to show the load 
material would withstand without yielding at different 
stages of its expansion. The question of elastic 
limit had been brought up over and over again, and 
had been a matter of great difficulty, but he believed 
he had found a way of finding it very definitely and 
very quickly. 

Mr. Wicksteed submitted a diagram of tests on a 
piece of 32-ton steel, about 4in. long between shoulders 
and pulled at the rate of about 2in. a minute. The 
elastic line went up to about 174 tons, and if analysed 
it would be found not to be a straight line to the 
very end. After stopping the test it went down to 
about 15 tons statical strength. By stopping below 
that point and waiting to see what load it would 
carry permanently, the right figure was obtained. 
If the machine were accurate, no mistake need be 
made in obtaining the two fundamental points— 
the statical strength of the bar in the initial state 
and the statical strength when extended to the position 
of carrying its maximum load. Such a material 
would hold the load at any point below the statical 
strength line indefinitely. 

Professor Bertram Hopkinson said that the paper 
made a special appeal to him. The question of 
co-ordinating research work so that it should be of 
use in industry was one that was constantly present 
in his mind. It was, of course, undesirable that the 
individual conducting the research should be unduly 
fettered, and one of the chief problems was to ensure 
that individuality should be preserved and yet to 
direct the work into useful channels. He had for 
some years acted as secretary to the Gaseous Explo- 
sions Committee of the British Association, in which 
these two varying requirements had been met. That 
Committee sat from time to time, and one member 
would give an account of the work which he was 
doing. As the meetings were private the work in 
hand could, if necessary, be frankly criticised, and 
suggestions made as to the best method of carrying 
out the particular line of research under discussion. 
That seemed to be a good way of co-ordinating re- 
search on a particular subject, such as the actual 
phenomena of the gas engine, and it could be claimed 
that the Committee to which he referred had done 
scientific work of considerable practical value, and 
in the course of the next few years greater advantages 
would follow from what had been thus achieved by 
a Committee working on purely scientific lines, but 
taking common action. 

Mr. Alexander Siemens referred to the co-operation 
of the Siemens works in different countries in con- 
nection with research work. The ideal which had 
been sketched out was in operation between the 
factories in London, Berlin, St. Petersburg, Vienna 
and elsewhere, All the men engaged in research 





work in these establishments were familiar with the 
requirements of the industry and the arrangements 
made for the interchange of the results of research 
work had worked quite satisfactorily. The question 
was, if it would be possible among firms not so 
intimately connected as the Siemens’ undertakings 
to make arrangements for the results of research 
work to be available to a wide circle. Difficulties 
would arise from the existence of the class which would 
contribute nothing to research, but which would be 
very glad to take advantage of what had been done by 
others. 

Engineer Rear-Admiral Little assumed that the 
Institution itself was only a large research Com- 
mittee, and that its members made records of results. 
In research work the element of cost was an important 
factor. At the Admiralty there was in existence a mass 
of records of all kinds relating to research work, but 
if anybody wanted to use that information the time 
which would be occupied in finding it rendered such 
a task almost prohibitive, and experiments were 
often repeated as the cheapest way of arriving at 
the desired result. He believed that if the autho- 
rities were properly approached, assistance towards 
the desired end might be obtained. 

Mr. C. W. James agreed with Professor Hopkinson 
as to the need for research work being organised, 
but pointed out that Mr. Roberts was seeking to 
achieve a different object, the making of the results 
of research accessible to those interested. The 
underlying idea was to form a kind of clearing house 
for research work. 

Mr. Roberts, in a brief reply on the debate, said 
he was very glad to hear from Mr. Siemens as to the 
interchange method in operation between the various 
Siemens’ interests. He recognised the difficulties in 
the way of extending that practice to a wider field, 
and his immediate object had been to obtain the views 
of members as to the desirability of carrying out such 
an arrangement. No real question of cost was 
involved, as all that was sought was the co-ordination 
of researches already carried out. He was much 
interested in Dr. Arnold’s club scheme, and hoped 
to hear more about it when it was really in existence. 

The reading of the paper by Mr. Robert B. Creak, 
‘* Modern Flour Milling Machinery,’ was postponed. 

The proceedings terminated by the passing of the 
usual comprehensive votes of thanks to those who had 
been the hosts of the Institution, and had endeavoured 
in other ways to make the stay of the members in 
Cambridge both agreeable and instructive. 

Luncheon was served in the dining halls of King’s 
and St. John’s colleges. 

The afternoon programme included a visit to the 
Cambridge University engineering laboratory, and 
a garden party at Magdalene Lodge, by invitation 
of the Vice-Chancellor of the University and Lady 
Albinia Donaldson. 

A reception was held at the Guildhall in the evening 
by the Mayor of Cambridge (Councillor Walter H. 
Francis) and Mrs. Francis. 

On Thursday, alternative all-day excursions to Ely 
and Ipswich took place. Those participating in the 
visit to Ipswich had the opportunity of inspecting the 
Ipswich Corporation electric power station and the 
works of Messrs. Reavell and Co. and Messrs. Ran- 
somes, Sims and Jefferies, or, alternatively, the works 
of Messrs. R. and W. Paul and Messrs. Cranfield 
Brothers. 

A formal welcome was accorded to the Institution 
by the Corporation at the Town Hall, and members 
were entertained at luncheon and tea by the Town 
Council. 

On Friday, August Ist, the meeting concluded with 
an official visit to Bedford to inspect the Queen’s 
Engineering Works of Messrs. W. H. Allen, Son and 
Co., where members were entertained at luncheon, 
and the works of Messrs. James and Frederick Howard, 
Messrs. W. H. A. Robertson and Co., and the Vulcan 
Works of Messrs. Grafton and Co. 


We give in what follows short notes of the various 
remaining places to which visits had been arranged :— 


CRANFIELD BROTHERS’ FLOUR MILLS, IPSWICH. 


These mills are situated upon the western extremity 
of the north side of Ipswich Dock, and consist of 
two separate plants, with a large range of warehouses 
and silos for grain storage. The original mill was 
erected in 1884, and was one of the earliest mills upon 
the roller system. The warehouses and other build- 
ings followed, and in 1906 a new mill was erected, 
the machinery in the first mill being completely 
scrapped and the building turned into a warehouse. 
The capacity of this mill is thirty sacks per hour ; 
another mill was erected in 1911 with a capacity of 
eighteen sacks per hour. The engines, 460 and 360 
indicated horse-power, are by Cole, Marchent and 
Morley, of Bradford ; the two 30ft. by 8ft. Lancashire 
boilers by Ruston, Proctor and Co., of Lincoln ; 
and the flour milling machinery by E. R. and F. 
Turner, of Ipswich. 


RANSOMES AND RAPIER, WATERSIDE WORKS, 
IPSWICH. 

This business was first established at Ipswich in 
1868 to take over the manufacture of railway plant 
and materials from the firm of Ransomes, Head and 
May. At the present time the freehold comprises 
nearly 14 acres and employment is found for nearly 
700 hands, The works communicate direct with the 
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3reat Eastern Railway and the adjacent wharves on 
the river Orwell. 

The productions. of the Waterside Works consist 
principally of contractors’ plant, all kinds of cranes, 
operated either by hand, electric, steam or oil motors, 
railway plant and accessories for the permanent way, 
turntables, traversers, hydraulic buffer-stops, switches 
and crossings, water-cranes, tanks, steel bridges, 
lock-and-dock gates, and electric capstans. The 
company is also the sole maker of the “* Stoney ”’ 
sluice gates, the ‘Ransome’ concrete mixers, 
and the “R. and R.” absorption refrigerating 
machines. 

The works are driven entirely by electric power 
generated on the premises, the supply being at 
230 volts direct current. The boiler equipment 
consists of three boilers, two of which are of the 
single-ended wet-back marine type, 8ft. 9in. diameter 
by 10ft. long, while the third is a ** Paxman Econo- 
mic,” 8ft. 9in. diameter by 14ft. 6in. long. Steam 
is delivered at a pressure of 150 1b. to the square 
inch. An economiser of 120 tubes is provided, 
and also an induced draught fan, driven by a variable 
speed motor for assisting the boilers at peak loads. 

The engine-room contains two direct coupled 
genereting sets, each having an output of 125 kilo- 
watts, one direct-coupled set of 250 kilowatts output, 
two air compressors of capacities of 300 and 800 cubic 
feet of free air delivered at 100 lb. pressure. There is 
also an electric motor driven set for generating the 
various types of currents required for testing cranes 
before delivery. The engines exhaust into a surface 
condenser, previous to which the steam is passed 
through an oil separator. A 3-ton overhead travelling 
crane serves for repairs. 

The woodworking shop measures 75ft. by 75ft. 
and is divided into two bays, one of which serves 
for the patternmakers and the other for the carpenters. 
The moulding shop measures 180ft. by 75ft. and is 
served’ with a 25-ton overhead electric travelling 
crane down the centre, while four of the main columns 
are fitted with 6-ton electric revolving pillar cranes 
and two with 30 cwt. hand cranes. Two cupolas 
are provided at one end of the foundry, one capable 
of melting 4 tons and the other 6 tons of iron per 
hour; above these is the charging stage, and an 
electric hoist is fitted for the pig and coke. The 
brass foundry and trimming shop adjoin the main 
building. The smiths’ shop measures 131ft. by 
80ft. and contains twenty-two fires; there are three 
steam hammers of 25 ewt., 15 ewt. and 5 ewt. respec- 
tively. The girder department comprises three 
bays. First that in which the plates are flattened, 
set out and planed to size ; this bay measures 250ft. 
by 48ft., and the end of the shop opens out so that 
the 10-ton overhead crane can travel out to the 
stock yard, where the plates are unloaded and stored. 
The total length of crane gantry is 438ft. The 
second bay is utilised for straightening and sawing 
rolled sections and bars, and measures 140ft. by 54ft. 
Here again the shop end opens out so that the 10-ton 
crane can travel out to the stock yard, where the 
sections, &c., are stored, the total length of crane 
gantry in this bay being 550ft. The hydraulic 
presses are supplied with water at a pressure of 1 ton 
per square inch from duplicate automatic pumps in 
the pump house. The third bay is used for plating 
up, drilling and riveting, and measures 340ft. by 76ft. 
This bay is served with a 20-ton overhead crane, 
and is arranged with radial drilling machines for 
drilling girder work when plated up. The machine 
shop is 302ft. long by 70ft. wide, divided into two 
bays of 35ft. span. A 10-ton electric crane travels 
the length of one bay, while a 5-ton overhead hand 
crane serves the other. The light tools are grouped 
together in the side bay, which is equipped with two 
15 cwt. hand cranes. The fitting shop measures 
100ft. by 76ft., and is served by a 7-ton overhead 
electric crane. The erecting shop, 125ft. by 45ft., 
has a 25-ton overhead electric crane. There is a large 
boring machine here with a capacity of 14ft. by 14ft., 
which is used principally for boring crane sides, &c., 
when assembled. Near by are the grindery and 
screwing shops. The yard which adjoins the erecting 
and fitting shops is equipped with testing blocks 
and tracks of various gauges for the erection and 
testing of the larger productions of the firm, and is 
served with several steam travelling jib and derrick 
cranes. The packing and painting is all carried on 
under cover, and the shop measures 131ft. by 64ft. 
and contains a 12}-ton overhead electric crane. A 
special roller pathway turning machine is fitted up 
in this shop for turning the roller-paths of large cranes, 
and this will machine up to 35ft. diameter. Adjoin- 
ing this shop are the electricians’ shop, rope and tackle 
stores, and paint stores. 


RANSOMES, SIMS AND JEFFERIES, ORWELL WORKS, 
IPSWICH. 

The history of these works dates from 1789, when 
tobert Ransome, the founder of the firm, originally 
started his foundry in Ipswich. In 1806 he brought 
out the well-known chilled plough-share, which laid 
the foundation of the future success of the firm. In 
the early years of the nineteenth century he was 
joined by his sons, James and Robert, and enjoyed 
also the services of William Cubitt, afterwards Sir 
William Cubitt, and President of the Institution of 
Civil Engineers. 

In 1846 the manufacturing business was trans- 





ferred to the present site at the Orwell Works on the 
dockside, and during the great time of railway con- 
struction the firm was among the most’ prominent 
makers of railway material. The first steam plough 
was manufactured in 1856 for Mr. John Fowler at 
the works, and the firm was among the earliest pioneers 
in the introduction of thrashing machines worked by 
steam, and steam engines of the portable class. 
It also had a leading share in perfecting the principal 
standard English agricultural implements, including 
the plough, the horse rake, the cultivator and the 
harrow. It was among the pioneers in the manu- 
facture of portable engines for foreign countries 
where coal is scarce, for firing with straw, and for 
thrashing machines fitted with apparatus for chopping 
and bruising the straw as fodder for cattle in hot 
countries. 

The general offices are in John-street. The draw- 
ing-offices. and the patternmakers’ shop are on the 
first floor of this block of buildings. 

In the erecting and testing shops traction engines, 
road locomotives, simple and compound, small 
tractors, single and double-cylinder portable engines, 
compound portable engines, horizontal and _ vertical 
compound and single-cylinder stationary engines, and 
stone corn mills were seen in various stages of erect- 
ing, testing and finishing. They are provided with 
electric and power overhead traversing cranes, and 
pneumatic drills. In the turnery department there 
are in the heavy tool bay special lathes for fly-wheel 
turning and other purposes, including one of special 
design with four tools in operation at once. There 
are also large planing machines, crank turning lathes, 
double boring machines and various radial drills. 
On the western side is a drilling bay, with modern 
drilling machines of the latest types, including a 
double machine for drilling both ends of connecting- 
rods at once. The tool shop adjoins the stores for 
finished engine parts. It contains room with gauges, 
Brinell hardness testing, and tensile testing machines, 
a hardening furnace with an automatic pyrometer, 
as well as lathes and grinding machines. 

In the main machine shop are milling machines, 
various turret and capstan lathes, chucking and com- 
bination lathes, boring machines for various purposes, 
planing machines with pneumatic drive and also 
electro-magnetic clutches for reversing, radial drilling 
machines, including the latest type of machine with 
universal tilting table on one side and fixed tables 
on two other sides, specially laid out for cylinder 
drilling, and a special plant for circular milling excen- 
tric sheaves and straps, and for lapping the one to 
the other to ensure a good wearing surface. There 
are also various grinding machines, amongst others 
a surface grinder with a dust exhauster fitted to 
it ; also. a machine for grinding piston rings, both 
on the edges and on the periphery. 

The power station contains direct-current gene- 
rators, and electric ventilating fan, a mercurial gauge 
for the waterworks, a switchboard, &ce. 

Other departments include a castings stores; a 
general foundry ; a drop forging shop; a smiths’ 
shop ; a boiler shop, which contains plate furnaces, 
hydraulic presses and flanging machines, plate rolls, 
shearing machines, plate-edge planing machines, air 
compressor, multiple drilling machines, hydraulic 
riveting machines and cranes, electric overhead 
traversing cranes, portable hydraulic riveters, and 
pneumatic caulking and tapping machines ; a wood 
department ; wheel and tire shops, which contains 
an oxy-acetylene welding plant; and a saw mill. 
The thrashing machine department comprises a 
converting mill, a machine shop, a sheet iron shop, 
# fitters’ shop, a stores, and an erecting and testing 
shop. 

The firm’s private water supply is obtained from an 
artesian well 150ft. deep, in connection with which 
there are electrically driven three-throw ram pumps, 
controlled by an automatic float, which delivers into 
an overhead storage tank of 18,000 gallons capacity. 

The lawn mower works are situated some distance 
from the Orwell Works. The complete manufacture 
of all kinds of lawn mowers is carried on at this esta- 
blishment, which is equipped with its own foundry, 
machine, erecting and testing shops, paint shop, 
stores, warehouses, &c. 


REAVELL AND CO., RANELAGH WORKS, IPSWICH. 


These works were established in 1898 by the com- 
pany, of which Mr. William Reavell is the managing 
director, and are situated on a very favourable 
site between the river, railway, and the road, and are 
quite adjacent to the Ipswich railway station. 

Established. originally for the construction of high- 
speed steam engines, this firm rapidly developed the 
design and manufacture of the “‘ Reavell ” quadruplex 
compressor, which has formed for many years its 
principal product. The compressors were originally 
constructed for supplying compressed air for pneu- 
matic tool work, but are now used in practically all 
classes of work in which compressed air is required. 

The works are now three or four times the extent 
of those originally laid down, but it is interesting 
to record that the original construction, which was 
designed especially with the idea of allowing for 
extension on preconceived lines, has been adhered to 
with each increase of the works. The frontage 
adjacent to the street is occupied by the offices and 
stores, drawing-office and pattern shop, while the 
different bays of the works are so designed as to allow 








of the machining and fitting operations to he per. 
formed in their proper sequence and in the mogt 
economical manner. The lay-out of the shops jg 
such that all materials on leaving the machines haye 
to pass through an inspecting stage before they are 
allowed to go into the erecting shop for assembling, 

The erecting shop, test shop, and despatching 
departments are arranged in proper sequence, go 
that the various products can be passed through 
from raw materials to finished articles in the most 
systematic way. A foundry has recently been added, 
The lighting arrangements throughout the works, fop 
both natural and artificial light, have been most care. 
fully thought out. 

In addition to the compressors already referred to, 
the steam engines for which the works were originally 
constructed are still being made in considerable 
numbers, while a new department has been also 
added for the construction of four-cycle paratiin oj] 
engines. The machine tools are driven by line shaft. 
ing, all arranged for independent sectional iotor 
driving by motors of standard size, and the power 
supply to the works is duplicated, consisting ag jt 
does of steam engines of the company’s own manu. 
facture, which are used for driving dynamos for power 
and lighting, and also a service for light, power, and 
testing purposes from the adjacent power station 
belonging to the town. The number of men employed 
is about 400. 


W. H. ALLEN, SON AND CO.. LIMITED, QUEEN’S 
ENGINEERING WORKS, BEDFORD. 

These works were fully described in our issue of 
July 4th last and need not again be re‘erred to. 

GRAFTON AND CO., VULCAN WORKS, BEDFORD. 

These works were established in 1886 by the late 
Mr. Alexander Grafton for the manufacture of cranes, 
They are situated on the Elstow-road, quite close to 
the London and North-Western railway station, and 
adjacent to the Hitchin branch of the Midland Rail- 
way, being connected to the latter by a private siding, 
The total area of the site amounts to just over 4 acres, 
which is covered with the works and office buildings, 
together with extensive yard and sidings, suitable for 
the outdoor erection and testing of cranes under 
working conditions. 

The principal output of the works is locomotive 
steam cranes of from 2 to 10 tons capacity. Equiva- 
lent electric cranes are also constructed, but during 
the last few years the demand for the steam crane has 
been so great that this type still constitutes the larger 
proportion of the output. 

The front portion of. the building is composed of 
offices, including general, drawing, and _ private 
offices, &c. Behind these is a spacious store for 
ordinary and finished material, conveniently arranged 
adjacent to the main shop. This latter comprises 
one lofty bay 50ft. by 180ft. long, served by an over- 
head traveller. Along one side of this the cranes 
built by the firm are erected. On the other side are 
the heavy machine tools, while in another bay 
adjacent the smaller machine shop is situated. ‘There 
is a smiths’ shop annexed, and two floors above the 
machine shop are utilised for carpenters and pattern- 
makers respectively. 

The motive power is obtained from a horizontal 
steam engine by Messrs. Marshalls, supplied from a 
locomotive type boiler by Messrs. Clayton and 
Shuttleworth. The machine shop has been run- 
ning day and night for over fifteen years. The 
number of workpeople is about 160, 


JAMES AND FREDERICK HOWARD, BRITANNIA IRON. 
WORKS, BEDFORD. 


This business was founded in 1813 by Mr. John 
Howard, the grandfather of the present proprietors. 
At the first meeting of the Royal Agricultural Society 
of England in 1839 he exhibited the first iron wheel 
plough of the kind ever shown in England, and this 
became the prototype of the present form of English 
iron ploughs. By 1857 the manufacture of agricul- 
tural implements had considerably increased, and the 
different workshops for making them were scattered 
about in various parts of the town. The two sons 
James and Frederick Howard thereupon built the 
present Britannia Ironworks, which were opened in 
February, 1859. : 

The main block of buildings consists of five bays, 
240ft. long with a roof of 50ft. span, with two bays 
of smaller span, various subsidiary buildings, o‘fices, 
&c. From time to time additions have been made, 
such as the foundry, erecting shop, &c. At present 
the total area occupied for the purposes of the works 
is 12 acres, and the covered floor space is 5 acres. 
The main departments are the smithery, the foundry, 
the machine and erecting shop, the plate and sheet 
shop, the saw mill and wood shop and painting shops. 

The smithery contains the usual equipment ol 
tools suitable for small forging repetition work. 
The foundry is laid out with tramway for distributing 
the metal from the cupolas, and @ large number ot 
moulding machines is in use. A patent for this 
moulding machine was granted to James Howard 
in 1856. 

The machine shop is equipped with a selection of 
general purpose machine tools suitable for the produc 
tion of straw and other presses, trussers, rakes, hay- 
makers, and light railway trucks. : 

The plate and sheet shop is fitted up for the making 
of light railway wagons. It is provided with a variety 
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of hydraulic presses, riveters, and a pneumatic plant. 

Inthe year 1901 an electric lighting and power plant 
was installed, the work being entrusted to Ww. Bs 
Allen, Son and Co., @ number of separate steam engines 
peing scrapped. The main beam engine, which started 
work in 1859, was, however, retained, and is working 
to-day. Recently electric current has been taken 
from the Corporation supply, a Westinghouse syn- 
chronous motor having replaced one of the Allen 
steam engines, : 

The works are served by the Midland and the 
London and North-Western railways, and the rail- 
way trucks deliver the material to the various parts 
of the works, the finished goods being loaded direct 
on to the railway wagons by an electric crane. A 
complete system of small tramways is laid through- 
out. 

ROBERTSON AND CO., LYNTON WORKS, 
BEDFORD. 


w. H. A. 


These works were started in 1908 by Mr. W. H. A. 
robertson, and have been organised with a view to 
the production of rolling mill and wire-drawing 
plant. At present they comprise four bays of machine 
and erecting shops, with @ pattern-making shop. 

During the past two years the company has built 
a large wire-drawing plant for Belgium, which 
was equipped complete and put into running order 
under guarantee, every machine being independently 
driven by electric motors ; and also a complete rolling 
mill plant, including 18in. by 36in. sheet mills, 18in. 
bv 36in. three-high bar mills, foil mills, shears and draw 
benches, for the production of ** Navaltum.” Another 
production was that of a tube-making plant for pro- 
ducing copper and brass tubes, the plant including 
billet-piercing machine, a Pilger mill, and seven 
draw-benches, with dies and mandrils. During the 
same period the firm turned out over 200 of the 
specially designed continuous wire-drawing machines, 
with capacities from jin. down to 0-00lin. 

The work going through the shops at present 
includes piercing machines, draw-benches, continuous 
wire-drawing machines, rolling mills, and auxiliary 
plant, namely, shears, pointing machines, swaging 
machines, &c. The tools are driven by electric 
motors from current supplied by the Bedford Cor- 
poration. The number of men employed exceeds 100. 
SUNDON CEMENT WORKS, HARLINGTON, NEAR 

DUNSTABLE, 


The works of this firm, which is associated with the 
British Portland Cement Manufacturers, Limited, are 
situated at Harlington, about 15 miles from Bedford 
and 5 miles from Luton. 

The works were first constructed with 14 Johnson 
chamber kilns, but in 1901 Schneider kilns were erected, 
the flues of the chamber kilns being roofed in and 
covered with cast iron plates to provide a floor to 
dry materials for the Schneider kilns. In 1902 
an American rotary kiln, 60ft. by 6ft., was installed 
by F. L. Smidth and Co., of Copenhagen, and in 1908 
an order was placed with Edgar Allen and Co., of 
Sheffield, for a rotary kiln 150ft. long by 7ft. 6in. 
diameter. 

The manufacture of cement at these works is 
carried on progressively in the following order :— 

From the chalk quarry the materials consisting of 
chalk and marl (mixed in the necessary proportions 
determined by chemical analysis) are conveyed to 
the wash mill by an endless chain hauling gear. Here 
they are fed through rolls into the mills, where they 
are washed through gratings and elevated to the wet 
mill, This contains three sets of Clarke’s mills, 
through which the slurry passes into the mixers by 
gravity. From the mixers it is distributed to the 
rotary kiln slurry storage tanks by Taylor’s three- 
throw pumps, and then it is pumped direct into the 
kin through reducing nozzles. The No. 2 kiln, in- 
stalled by Edgar Allen and Co., Sheffield, is 150ft. long 
by 7ft. 6in. diameter, with an enlarged burning zone 
sit. 6in. diameter. The heat given up by the clinker 
as it passes through the cooler is used to dry the coal. 
The clinker is delivered on to a shaker conveyer and 
then elevated and conveyed direct to the grinding 
plant or storage ground. In the grinding plant the 
clinker, after passing through steel roller crushers, is 
elevated to storage bins, where it passes by gravity 
to the Kominor Mills. Here it is prepared for the tube 
mills, which do the final grinding. It is then elevated 
and conveyed to a cement warehouse, which consists 
of a series of bins each of 1000 tons capacity. The 
power plant consists of two twin-cylinder and one 
single-cylinder gas engines by the National Gas 
Engine Company, developing 800 brake horse-power. 
There are seven suction gas plants. There is a well- 
equipped laboratory and testing-room, where the 
materials are tested at various stages of manufacture. 
= number of men employed at these works is about 
50. 


CHARLES BURRELL AND SONS, ST. NICHOLAS 
WORKS, THETFORD. 


These works, an opportunity to visit which was also 
afforded, were established in 1770, and are entirely 
engaged in the production of self-moving engines of 
the heavier types, namely, road locomotives, traction 
engines, steam rollers, ploughing engines, tractors, 
and steam wagons. About 400 men are employed 





in the various departments, which include boiler shop, | Schmidt superheater is used here also. The leading 
foundry, smithy, machine, erecting, pattern, car- | dimensions of these 2-8-2 engines are as follows :— 


penters’, and paint shops. 
arranged as much as possible to facilitate the produc- 
tion of the special class of work, and the output is 
about equal to two standard road locomotives per 
week, 








SOME RECENT AMERICAN LOCOMOTIVES. 
No. IL.* 
GOODS LOCOMOTIVES. 


TURNING now to goods engines, the 2-8-0 type has 
been as common on American railways as the 0-6-0 
type on English railways. The 2-6-0 type is in a very 
decided minority, and its development to the 2—6—2 
is confined to a small number of lines. In Fig. 10, 
page 174 is shown one of a number of 2—8—0 goods 


engines built recently for the Atchison, Topeka and | 


Santa Fé Railroad, and having a tractive force of 
48,800 lb. The boiler is of the wagon-top type, with 
conical connection from outer fire-box shell to barrel, 
and has a wide radial stay fire-box with the front 
portion of the foundation ring inclined downwards in 
order to secure sufficient depth at the throat. The 
fire-box is supported by sliding shoes at the front end 
and an expansion plate at the rear. Most of these 
engines use oil fuel, but the fire-box is designed to 
admit of fitting a brick arch in case it is necessary to 
change to coal. 


The shops and tools are | 


The boiler is 6ft. 7in. diameter in the barrel, and the | 


fire-box is 8ft. long and 6ft. wide. There are 256 
ordinary tubes 2in. diameter and 34 tubes 53in. 
diameter for the Schmidt superheater elements, which 
tive a superheating surface of 565 square feet. The 
length of the tubes is 15{t., and all are of iron. The 
heating surface is 2658 square feet for the tubes 
and 200 square feet for the fire-box, a total of 
2858 square fect, while the grate area is 48 
square teet. The boiler pressure is only 185 Ib., 
this being sufficient in connection with super- 
heating, and it results in lower cost of maintenance 
and repairs than when high pressures are used. 


Goods Locomotives, 2-8-2 Type ; Chesapeake and Ohio Railroad, 
US. 


S.A. 

Cylinders 29in. x 28in. 
Valves Jin. piston 
Lead fin. 
Steam lap fin. 
Valve gear Walschaerts’ 
Driving wheels 4ft. 8in. 

2ft. Gin. 


Bogie wheels .. 


Trailing wheels 3ft. Gin. 


Journals, driving axles os so oo Siig, x Blin end 
10}in. x I4in. 

Boiler, diameter 7ft. 

Fire-box .. Pee ee Tit. x 9ft. Gin. 

Tubes (Number, 238), diameter .. 2}in. 

Tubes, length Lost sees Noten Waal TI 

Superheater tubes (Number, 40), dia. 5 hin. 


Heating surface 


Tubes .. 3740 square feet 
Fire-box ara he ae re os a 283 = 
WINOMEMEINNN i ce cath ek «ae ee Pe 
Total ° a 4051 9 
Grate surface roe eee ee, “a 
Superheating surface 832 oa 


Wheel base 

Driving 

Engine ae 

Engine and tender 
Weight on drivers 
on bogie 


16ft. 6in. 
34ft. 10in. 
68it.  - 
243,000 Ib. 
27,000 Ib. 
on trailer .. 45,000 Ib. 
of engine 2 oe ac ae SRROOG IE. 
PA engine and tender .. .. .. 484,700 Ib. 
Boiler pressure ee ee 170 Ib. 
Fuel Rl ee Sag asec Soft coal 
Height to centre of boiler 9ft. 10in. 
Height to top of funnel 14ft. 10in. 
Width overcab .. .. 10ft. 3in. 
Tender— 
Water capacity .. 
Coal capacity 
Weight 


” 
” 


” 


9000 gallons 
15 tons 
169,700 Ib. 


Goods engines of the 4-8-0 type have been used by 
a few lines, but with large and heavy engines the 
requirement is generally for an additional axle at the 
rear rather than on the bogie, which condition has led 
to the 2-8-2 type noted above. There are possibilities, 
however, of a further use of engines of the 4-8-2 type 
in heavy express goods service, especially where a 
higher speed is desirable than can be maintained with 
the 2-8-2 type. This is indicated by the results of 


This engine has cylinders of very large stroke, 24in. | 4—8--2 engines in passenger service on the Chesapeake 














Fig. 9—GOODS LOCOMOTIVE, CHESAPEAKE AND OHIO RAILROAD 


by 32in., with piston valves operated by Walschaerts | 


valve motion, and with outside steam pipes to the 
valve chests. The driving wheels are 4ft. 9in. dia- 
meter, with journals 10in. by 12in. and Qin. by 12in. 
The bogie wheels are only 2ft. 5}in. diameter. The 


and Ohio Railroad as previously described. The four- 
wheeled bogie allows of a greater length of boiler, and 
larger driving wheels are adapted to higher speeds. A 


| specially interesting feature of the 2-8-2 and 4-8-2 
| engines on the Chesapeake and Ohio Railroad is that 


driving wheel base is 15ft. 6in. and the engine wheel | 


base is 24ft. 6in. 


The weight on driving wheels is | 


195,500 Ib., with 30,800 Ib. on the bogie, or a total of | 


226,300 Ib. 
gallons of water and 3500 gallons of oil. The total 
weight of engine and tender is 385,000 lb. on a total 
wheel base of 58ft. 


and the 2-8-2 type is now very commonly used for 
heavy goods service. This is especially the case where 
high speeds are desired, as a fire-box of any desired 
size can be carried behind the drivers. Fig. 9 on this 
page shows a very large 2-8-2 engine for fast goods 
traffic on the Chesapeake and Ohio Railroad ; this 
has a weight of 315,000 Ib. independent of the tender, 
and develops a tractive power of 60,800 lb., which is 
about the maximum for engines of this type. These 
engines were designed to take trains of 4000 tons and 
maintain a speed of 15 miles an hour on gradients of 
1 in 300. The boiler is of immense size, 7ft. diameter 
in the barrel and 8ft. at the dome sheet. The fire-box 
is of the radial-stay type, and a large proportion of 
its staybolts are of the flexible variety, as is now com- 
mon in large American locomotives. The back head 
and the front water leg are inclined forward, and the 
fire-box has a circular extension reaching about 2ft. 
into the barrel. The smoke-box is 6ft. 2in. long, and 
the tube sheet is 3l4in. back from the centre line of 
cylinders and funnel. An _ interesting feature is that 
the engines work on the same divisions with Mallet 
engines, so that a valuable comparison may be made 
of the performance of the two types of engines. The 


* No, I. appeared August 8th, 


The double bogie tender carries 8500 | 


| 
| 
| 


interchangeability of parts has been carried out to a 
very large extent. The 4-8-2 has the greater boiler 
capacity, giving greater hauling capacity at higher 
speeds. On the other hand, the 2-8-2 has more 
adhesion weight for less total weight, and has also a 
greater hauling capacity at moderate speeds. As 
compared with the more general 2—8—0 type, the 2-8-2 


Within recent years the tendency to adopt trailing | has greater capacity at higher speeds. 


wheels and large fire-boxes has applied to these engines, | 
| design, that is to say, without turning to the Mallet 


We reach now the largest type of engine of ordinary 


duplex or other special design. This is the 2-10-2 
type, for while six coupled axles have been employed 
to a limited extent in Europe, five is believed to be the 
highest number ever coupled on American locomotives. 
A few 2—10—0 engines were built many years ago, but 
were quite exceptional and the type is practically 
obsolete. In 1903 the Atchison, Topeka and Santa 
Fé Railroad introduced the 2-10-2 type for goods 
service on the mountain divisions, and these were 
four-cylinder tandem compounds. They were so 
satisfactory that by 1907 there were 160 of the engines 
on this road, although some of them were later con- 
verted to the Mallet type by removing the first two 
driving axles and putting a steam bogie at the front 
end of the engine. In 1912 this railway again took 
up the 2—10—2 type, and added twenty of these to its 
equipment. They differed essentially from the earlier 
engines, however, in being simple two-cylinder engines, 
and in being fitted with superheaters. One of these 
new engines is shown in Fig. 11, page 174. 

The boiler is of large size, and has the Schmidt 
superheater system with 36 tubes or elements. From 
the header in the smoke-box the superheated steam is 
led by outside pipes to the steam chests of the 16in. 
piston valves, which are of the inside admission type 
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and have fin. lead. The Walschaerts valve gear is 
used, operated bya power mechanism using compressed 
air in the cylinder. A peculiar feature is the arrange- 
ment of counterbalances on the main axle. Owing 
to the size of the wheels there was not room to apply 
sufficient counterbalance in the wheel centres, and 
therefore the excess is in the form of segmental 
counterweights on short arms keyed to the axle 
between the frames. As the engines work very hard 
with heavy trains on long inclines the cylinders are 
fitted with relief valves, and they have also automatic 
inlet valves to admit air when the engine is running 
downhill with steam shut off. This prevents the 
pumping action of the pistons from drawing in gas 
and cinders from the smoke-box. Another special 
feature is the use of flange lubricators to apply a small 
amount of oil to the flanges of the leading driving 
wheels. This facilitates the action on curves and 
reduces the wear of rail heads and wheel flanges. The 
practice is used by many roads where sharp curves are 
numerous. 

The frames are of cast steel 5in. wide, with double 
bars or rails for the main part, and a single rail 
extending over the cylinder saddle and bogie. Behind 
the rear driving axle are plate frames spliced to the 
main frames. The trailing axle is carried in a swivel- 
ing bogie frame pivoted just behind the rear driving 
axle. These engines are oil burners. 

Large as are these engines of the Atchison line, 
they are exceeded in size and weight by some new 
engines of the same type (2—10—2) on the Chicago, 
Burlington and Quincy Railroad. These latter 
in all probability represent the maximum for non- 
articulated locomotives. Like those of the former 
road, they are simple engines, with a tractive power of 
71,500 lb., a total weight of 180 tons, and an average 
load of 60,300 lb. on each driving axle. In view of 
the extensive adoption of the Mallet articulated type 
of engine for heavy service, it is of particular interest 
to note that the 2-10-2 engines were introduced 
after considerable experience with Mallet engines of 
the 2-6-6-2 type. It is inferred from this that a 
simple non-articulated engine using a high degree of 
superheat was considered to have advantages over the 
articulated compounds. One of these immense 
engines is shown in Fig. 12, page 174. 

The boiler is of the straight-top type, 7ft. 5in. 
diameter in the barrel, but it has a sort of inverted 
wagon top, there being a conical course on the bottom 
which increases the diameter to 8ft. 0}in. at the con- 
nection to the water leg of the fire-box. This is 
done for the reason that the fire-box has an oval 
combustion chamber, which extends 28in. into the 
barrel, so that an increase of diameter of barrel was 
necessary to give sufficient water space under this 
chamber. The roof of this chamber is carried by a 
pair of crown bars suspended from expansion links, 
while the fire-box proper has radial crown stays. 
The cross-section of the fire-box is very similar to 
that shown in Fig. 7, except for the arrangement of 
the large tubes for the superheater. In Fig. 7 these 
are in four horizontal rows in the upper part of the 
fire-box. In the “ Burlington’ engines, however, 
they are arranged in four irregularly vertical rows 
the outer rows near the side of the tube sheet, and 
approximating to its curve, while the two inner rows 
are on either side of the centre line, separated by a 
group of plain tubes. Thus there are practically 
three unbroken vertical groups of the plain fire tubes. 

In engines of this size working continuously at 
full capacity as is the case in the United States, the 
maintenance of the fire in good condition is a task 
beyond the power of the average fireman, since it 
involves the handling of about 7200 lb. of coal per 
hour. Oil fuel not being readily available, as it is in 
the district where the Atchison’s 2—10-2 engines are 
working, the alternative was to introduce a mechani- 
cal stoker. These devices have now passed the 
experimental stage, and are being steadily adopted 
by various railways. The Barnum stoker used in this 
case is of the underfeed type, with four endless-screw 
conveyors working in troughs beneath the grate 
level, the grates being in sections separated by the 
troughs. The coal from the tender is passed through 
@ crusher to reduce it to proper size and prevent 
clogging by large pieces, and is then conveyed to a 
transverse trough feeding the conveyor troughs. 

The Schmidt superheater has two separate headers, 
from which the steam is delivered by inside pipes 
to passages in the cylinder saddle in the usual way. 
The 15in. double-ported piston valves are driven by 
Walschaerts valve motions, and these are regulated 
by a@ power reversing gear operated by a compressed 
air cylinder. The engines have to traverse curves 
as sharp as 285ft. radius in the yards, and to give the 
necessary flexibility in the long driving wheel base 
the main drivers have plain or blind tires 64in. wide, 
the two adjacent axles have gin. flange clearance, 
and the two end axles have jin. clearance. The 
distance back to back of wheels is 523in. for the middle 
or main driving axle, 53lin. for the intermediate, 
and 532in. for the end driving axles. With this 
clearance and the lateral play in the driving boxes 
it was necessary to provide some lateral flexibility 
in the coupling-rods to prevent them from binding 
on the pins. This is effected by means of spherical 
bushings of case-hardened steel fitted to the knuckle 
pins. The main driving axle and the crank pins are 
of vanadium steel. The frames are of cast steel 
63in. wide ; they are heavily braced together to ensure 





lateral or horizontal stiffness, and the lower ends of 
the pedestals or hornblocks are connected rigidly. 
by heavy clamps under the driving boxes. In the 
table below are given the leading dimensions of the 
2-10—2 engines of the two railways mentioned above. 


Dimensions of American Goods Locomotives of the 2-10-2 Type. 
Atchison, Topeka Chicago, Burling- 
and Sante Fé ton and Quincy 
Railroad. Railroad. 
28in. X 32in. 30in. x 32in. 
l6in. piston. . din. piston 
4ft. 9in. 5ft. 
2ft. 6in. 2ft. 9in. 
3ft. 4in. 3ft. 64in. 
llin. x 12in. 12in. 
and and 
l0in. x 12in. llin. 12in. 
6ft. 9in. -- «+ ‘@ft.5in. to Sft. 
9ft. 6ft. Gin... Lift. Sit. 


Cylinders 

Valves ¥ 
Driving wheels .. 
Bogie wheels 
Trailing wheels . . 


Journals, driving axles 12in. 


Boiler, diameter 
Fire-box 
Tubes— 
Number .. 
Diameter 
Length es 
Superheater tubes—- 
Number .. oa 
Diameter 
Heating surface 
Tubes 
Fire-box .. 
Arch tubes 
Total 
Grate surface .. .. 
Superheating surface 
Boiler pressure .. .. 
Wheel base— 
Driving 
ae ee 
Engine and tender 
Weight on drivers 
on bogie 
on trailer 
of engine 
of engine and 
tender 


285 
2}in. 
22ft. 8in. 


251 
2}in. 
2lit. 


30 
6in. 


36... 
5h}in. 


4841 sq. ft. 
320 

nil 

5161 sq. ft. 
88 %” 


4174 sq. ft. 
193 a 

nil ae 
4367 sq. ft. 
584 »» 
910 o» 
170 Ib. 


970 
175 lb. 


20ft. 9in. 
39ft. 8in. 
74ft. 5in. 
301,800 Ib. 
26,600 Ib. 
50,300 Ib. 
378,700 Ib. 


19ft. 9in. . 
35ft. 10in. .. 
66ft. 4in. .. 
248,900 Ib. .. 
21,400 Ib. 

25,600 Ib. ‘ 
295,900 Ib. .. 


562,000 Ib. 
Coal (mech. 
stoker) 


470,000 Ib. .. 
Fuel Oil 
Tender— 
Double-bogie, wheels 
Fuel capacity 
Water capacity 


2ft. 9in. 
15 tons 
10,000 gals. 


2ft. 10jin. .. 
3300 gals. 
9000 gals. 


It may be explained in conclusion that all the 
locomotives described are representative of engines 
used in considerable numbers and in regular service. 
The only class which may be an exception to this 
statement is the 4-8-2, only a few of which are yet 
in service. It is expected, however, that the number 
will be increased, as being adapted to express goods 
trains of very heavy weight. 

For shunting work at passenger terminal stations 
and in goods yards the 0—6—0 type of engine is well- 
nigh universal, but with great diversity in size and 
details. In some cases the middle drivers are the 
main drivers, but others have long connecting-rods 
to the rear drivers. There is a tendency also to use 
the Walschaerts and Baker valve gears on these 
engines as well as on train engines, as in this way 
there is a readier response to changes in the steam 
distribution than when the Stephenson gear is used. 
Another innovation is the use of superheaters, which 
reduce the amount of smoke and—by economising 
in water—enable the engines to work for longer 
periods without running to the water crane. Owing 
to the special complaints against the smoky com- 
bustion of shunting engines in cities experiments have 
been made with the old device of steam jets inducing 
a draught of air into the fire-box. These show remark- 
ably successful results, attended with some slight 
economy in fuel, owing to the improved combustion. 

For work in gravity yards, where very heavy trains 
are pushed up the incline to the summit or hump, 
much larger engines are used. Some of these are of 
the 2-8-0 type, but heavy Mallet engines have been 
applied to’ this service in some cases. 








THE INTERLOCKING OF RAILWAY POINTS 
AND SIGNALS. 


TuE death of Mr. John Saxby, which was noticed in our 
issue of 25th April last, recalls the fact that modern 
principles of railway signalling are practically the work 
of three men, namely, Sir Charles Hutton Gregory (1817-— 
98), who introduced the semaphore and the concentration 
of signal and point levers or “stirrups”; Mr. Edward 
Tyer (1830-1912), who perfected block telegraph instru- 
ments, and invented the controlled token for single-line 
working ; and Mr. Saxby, the inventor of interlocking. The 
longevity of the trio is remarkable. Sir Charles Gregory 
lived eighty-one years, Mr. Tyer eighty-two years, and 
Mr. Saxby was in his ninety-second year. 

The circumstances leading up to Mr. Saxby’s invention 
were as follows :—Points and signals are said to be inter- 
locked when the movement of a signal to safety cannot be 
commenced until after the necessary movement of the 
switches has been completed, and also the movement of 
the points cannot be begun until after all the signals pro- 
tecting the points have been set todanger. Inearly days 
points were worked by adjacent levers on the ground, and 
were absolutely independent of the signals. The men in 
charge of the signals were often distinct from those in 
charge of the points. The former were called “ police- 
men ”’ and the latter ‘‘ pointsmen.’’ The policemen, as a 
rule, were only concerned with the passage of the trains at 
the prescribed time intervals, and saw to it that as much of 
the track as lay within their vision was free from obstacles. 
They took it for granted that the pointsmen had set the 
road right for the traffic. In some places drivers were 
expected to alight from their engines and turn the points 
for themselves. At junctions, in consequence, it fre- 
quently happened that signals were turned to safety when 





—e 
points were in the wrong position, and as the number of 
junctions increased it soon became apparent that not oak: 
must distinct signals be given for distinct lines, yt thet 
some kind of concerted action must be secured betwee 
points and signals, as they might be conflicting, An 
important step was taken in this direction by sir ¢. i. 
Gregory while superintendent of the old Croydon Railway 
in 1843 at Bricklayers’ Arms junction. y 

He gathered together chains from all the fixed signals 
into a stirrup frame—see Fig. 1—and a sort o{ parallel 
motion was fixed to the frame, between the stirrups 
in such a manner that the depression of any stirrii)) pushed 
the parallel motion so as to block one or more of the other 
stirrups, and thus it was impossible to give two signals 
which conflicted with one another at the saine time 
The point levers were fixed on the same platform: with the 
stirrup apparatus, but were not interlocked t\ierewith 
The signalman while working the signal stirrups with hig 
feet had his hands free to manipulate the poi levers 
A similar apparatus was brought out by Messrs. Stevens 
and Son in 1847, The next step was to make the switches 
lock also. The first idea was to couple together any get 
of points with its own proper signal, so that tho signals 
and points should move together. This, of course, was 
insufficient. Sometimes the signal moved, but t):« points 
did not, and vice versé. The more complete dev«-lopment 
of the interlocking system, by which all the mov: ments of 
points and signals were rendered harmonious, was the work 
of the late Mr. Saxby, who in 1856, for the first tite in the 
history of railways, provided a mechanical reci;rocating 
communication and action upon all the points anci signals 
of a railway junction. He was also the first to put into ag 
row together the levers for actuating both points and 
signals. The first interlocking frame to be erected com. 
prised eight signal levers and six point levers. Wo under. 
stand that it is still preserved at Messrs. Saxby «nd Far 
mer’s works. Another worker in the same fie! at the 
same period was Mr. Austin Chambers, who patcnted an 
improved interlocking frame in January, 1860. 

There are two types of interlocking—(1) the prevention 
of conflicting levers being over at one and the same time, 
and (2) the sympathetic movement of levers, as when 














Fig. 1—GREGORY STIRRUP FRAME 


the lever working a signal follows the lever working the 
points to which the signal applies. 

It was such sympathetic locking that Saxby invented 
in 1856, i.e., a signal could not be lowered unless the 
switches to which it applied were in a position correspond- 
ing to the signal. His patent was entitled ‘‘ A Mode of 
Working Simultaneously the Points and Signals of Rail- 
ways at Junctions to Prevent Accidents.” Austin 
Chambers went further by his patent of January, 1860. 
He not only made signals to correspond with the switches 
they applied to, but arranged for points to lock con- 
flicting signals. As the abridgement of the patent spect- 
fication had it, ‘‘ When the points are set for trains running 
on the main line, the signals referring to the branch line 
stand at danger and cannot be moved until the main line 
signals are moved to danger, when the branch line points 
may be moved, and the moving of the branch points 
locks the main line signals at danger and allows the 
branch signals either to be moved to safety or remain at 
danger.” 

The circumstances that gave rise to this being done 
deserve recital. The new Hampstead Junction Railway 
of the London and North-Western Railway joined the 
North London Railway at Kentish Town Junction between 
Dalston and Chalk Farm, and when Colonel Yolland came 
to inspect the junction he declined to pass it unless there 
was some form of interlocking to guard against collisions, 
“as the traffic on the North London is very dense. 
Austin Chambers was then employed in the North London 
Railway shops at Bow, and he was put to work to meet 
the Board ‘of Trade wishes, with the result indicated. He 
also interlocked the distant signal so that it could not be 
lowered unless the junction points were in their proper 
position. The place was re-inspected by Colonel Yolland 
who passed it, and the Board of Trade sanction being 
received on December 24th, 1859, the line was opened for 
public traffic on January 2nd, 1860. ' 

Saxby, in July, 1860, went further, and “‘ put it out of 
the power of the pointsman to have points 
contradicting each other.” He also adopted upright levers 
which had notched bars having a lateral movement 
that freed or obstructed the movement of the other levers. 

There were other patentees ; in fact, it was said at the 
Institution of Civil Engineers in 1874—Vol. XX XVIII. 
of the “‘ Proceedings ”—that ninety-two patents had been 
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out between 1856 and that year. - Litigation, in 
— Saxby played a prominent part, was rife. He, 
whio a lost his main case which was an action against 
W Kensie, (lunes and. Holland, carried to the House of 
rds. 


ne more word may be added to this piece of history. 


0 aes p 
‘ od in 1867 made a great advance in interlocking by 
on the handle of the catch, that kept the lever in 
C 
sition, to A i 
f the signulman, when expressed by his siezing the lever, 
interlocked the conflicting levers. 


Most of the interlocking in these days is done by means 
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Fig. 2—RAILWAY SIGNAL LEVER 


of tappets attached to the levers which are laid in troughs 
and have a movement parallel with the levers. “ Lying 
in channels in the troughs are locks, the outer edges of 
which rest in notches cut in the tappets. Consequently, 
when a lever is moved its tappet moves also and drives 
to the left and/or right the locks adjacent thereto. 

Perhaps a couple or so of illustrations will make the 
point perfectly clear. A present-day lever is seen in 
Fig. 2. It is in its normal position, being kept there 
by a block, connected to the catch handle, that rests in 
the quadrant secured to the signal cabin floor. When the 
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stuate the locking so that the very intention | must be normal if No. 2 signal is to be lowered. 


- divert the train on to the branch. 
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pulled until No. 2 lever is over, when the notch on the left | position. 


The normal position is locked, so that while 


of tappet 2 is brought forward and then there is room for | a train is passing over them, say, a long goods train, it 


lock a to move to the right thus freeing tappet 1. 
as tappet 1 moves the lock a enters the notch of tappet 2, 
and holds No. 2 lever in the over position. This is known 


as back locking and prevents the home signal being | 
No. 5 | 


thrown to danger while the distant signal is “‘ off.” 
facing points lie normally for the straight line, and they 
No. 2 


As soon | 


will not be possible to open the points and for an engine 


| to come out of the siding and collide with the passing 
| train, or, a minor matter, No. 6 points in the main line 


| therefore locks No. 5 and this is done by locks 6! b?, which | 
| are joined together by a flat rod to which the locks are | 


| riveted. As soon as No, 2 lever is pulled the lock 6! 
| contiguous to tappet 2 cannot move to the left, and there- 


might be run through and damaged. And the reversed 
position is locked or when a train was coming out of the 
siding No. 6 points in the siding might be prematurely 
closed and the train derailed. Lock g’, connected to g', 
Fig. 6, has two notches in tappet 6, and No. 6 lever is so 
locked by No. 3 in either the normal or reverse position. 
Yet another refinement is the use of special locking. 
Much has been done—attempted would, perhaps be the 
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Fig. 5—-INTERLOCKING OF DISTANT, HOME, AND STARTING SIGNALS 


fore b* cannot leave the notch in tappet 5 and No. 5 lever 
| is held. 

| No. 4 is the home signal for going to the branch line, 
and No. 3 the corresponding distant. The junction must 
first be made by pulling over No. 5 facing points so as to 


tappet 4 is held by lock ¢, and until the notch on the left 

of tappet 5 is in alignment with c the latter cannot be forced 

out of tappet 4. No. 5 then back-locks No. 4. 

| lever is the next lever to be noticed. 
the branch No. 2 home signal must be locked. This is 

es 


done by a reciprocal movement, as if No. 2 locks No. 5 | 


then No. 5 locks No. 2 


better word—to protect trains standing at starting signals 


| or shunted on to the opposite main line, by compelling 


| certain signal movements te be made to dispose of such 


trains before other trains can be signalled. It is an 


| excellent idea but most expensive, and has its short- 


Until that is done | 


No. 5} 
When it is over for | 


This brings us to No. 6 lever, and here we see an interest- | 


ing feature. 
tion, and when it is over the road is made for a train to 
leave the branch. No train must therefore be allowed to 
cross the junction on to the straight line through No. 5 
| points. The block system should hold trains back, 


but there might be, as there has often been, an error in block | 


working, and a train might be accepted. No. 2 signal 
should then cause the train to stop, but this, too, has often 
failed. The necessary safety is, however, efficiently 
provided by making No. 6 lever to be preceded by No. 5, 
and then not only would a train that over-ran the signals 
be turned into a path of safety, i.e., on to the branch, 
but as there is no fouling, a train may be accepted on the 
block instruments up to the junction at the same time as 
one is crossing. No. 5 preceding No. 6 is done by lock d. 
There is no need to go further through this sample of 
interlocking, beyond saying that No. 6 releases No. 7, 
and No. 6 locks No. 9, and thereby Nos. 7 and 9 conflicting 
signals cannot be off together. We will therefore proceed 
| to describe two other developments. At one time distant 
signals were only released by home signals, but for some 
| years signal boxes have been interlocked so that the 
distant signal will not “‘fall’’ unless all the stop signals 
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Fig. 3—DIAGRAM OF INTERLOCKING 


lever has to be moved the signalman grasps the catch 
handle, which raises the block clear of the notch in the 
quadrant and when the lever is over or “‘ reversed’ the 
block drops in the other notch and the lever is held there. 
The tappet is a and it works to and fro in the locking box 


b, in which are channels or troughs that contain the steel | 


locks. 

_ Fig. 3 is a diagram of the interlocking of an imaginary 
Junction, Fig. 4. The tappets have, as seen, notches cut 
in their sides in which fit steel locks working at right 


ARRANGEMENTS FOR JUNCTION SHOWN 
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IN Fig. 4 


for the same line worked from the box are lowered. Such 
a case is seen in Fig. 5, where No. | distant cannot be 
| lowered until No. 2 home and No. 3 starting signals are 
|at clear. This locking is arranged as shown in Fig. 6, 
lock e connecting No. 2 with No. 1 and locks f' f? connecting 
Nos. 3 and 1. 

| Another refinement is one lever locking another whether 
| the latter be normal or reversed, so as to prevent the locked 
| lever being moved at all while the other lever is over. 


| This is done, for instance, with the levers working facing 
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Fig. 4—JUNCTION WITH 


angles to the tappets and being driven to the right or 
left so that the other edge of the lock engages with the 
notch of another tappet. The locking in this case is very 
simple. The home signal 2 is for continuing on the 
straight line and distant 1 is the corresponding distant 
signal. As the latter signal must not be lowered until 
the home signal 2 is “off” it will be seen that lock a rests in 


& notch in tappet 1 and the lever cannot therefore be* 


INTERLOCKING ARRANGEMENTS 


| point locks, which lock the lever working the points them- 


No. 6 works the trailing points of the junc- | 


comings. Special locking can, however, be of service 
to the operating department by, for instance, certain 
signals or points locking each other under certain con- 
ditions and being free under others. In Fig. 5 the cross- 
over road 4 4 must lock the through road 6 6, but if the 
points 5 5 are over there is no need for 4 4 and 6 6 to be 
interlocked. This is done as seen in Fig. 6. Tappet 5 


is movable, .e., has a short lateral travel, Butting against 
—— ~—— —— ~— oe — 
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Fig. G—-LOCKING FRAME FOR ARRANGEMENTS IN Fig. 5 






































it is the block h? joined to lock ht. Between tappets 5 
and 6 is lock h®. When No. 4 lever is moved, the lock h! 
is driven to the right and therefore the lock h? is similarly 
driven, also the tappet 5 given a lateral movement to the 
left so that the lock h* enters the notch in 6 and the latter 
isheld. Similarly, if 6 be moved the lock h* holds tappet 5, 
and therefore lock h! engages in the notch in 4. If, how- 
ever, No. 5 lever is over the notch on the right will receive 
the lock h® and Nos. 4 and 6 are free of each other. 

These, then, are a few of the safeguards provided by 
interlocking, a recital of which is appropriate just now. 

The early locking and interlocking frames were not 
placed inside the signal-box, but on a platform outside— 

















Fig. 7—EARLY INTERLOCKING FRAME 


| see Fig. 7. The signal-box of the period was merely a kind 
| of sentry hut, with only room for one person. It often had 
| no door, but the signalman was allowed to turn it round— 
| for it rested on a pivot—according to the direction of the 
wind. No fire-place was provided, and in winter signal- 
men were half frozen alive in these miserable little shelters, 





selves when the points are normal or reversed. Another | 


case where this is done is for starting signals so to lock the 
points in the line behind them. This will be clear if Fig. 5 
be followed. No. 3 is the starting signal and 4 4, 55, 
6 6 and 77 are the points behind it. We will only take 
66 points. No. 3 starting signal when it is “ off” locks, 
i.e., holds, No. 66 points in either their normal or over 


THE wet season has caused a cessation of work on the 
| bridge spanning the Lufira River, thus delaying the open- 
| ing of the Elizabethville-Kambove section of the Cape to 
| Cairo Railway. The telegraph line has been completed 
| to kilometre 137 north of Elizabethville. 
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can be obtained on the direct-current side without 


MODERN CONVERTING MACHINERY. the employment of the booster, it would seem that 


No. VII.* the latter is useful when a very wide change in the 


PERHAPS one of the most important claims made for | direct-current pressure is desired, for the booster 
the motor converter is that when it is employed for enables the power factor to be adjusted irrespectively 


changing direct current into alternating current an of the voltage. Nevertheless, the majority of motor 
inductive load can be thrown on the machine without converters are not fitted with alternating-current 


producing a dangerous rise in speed and the use of a | boosters, and in some instances the voltage range on 


special exciter is unnecessary, ordinary hand regula- ! the direct-current side is considerable. After what 
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pressure is desirable, as, for example, when a batte 

is floating on the bus-bars. When the load jg wal 
the pressure of the converters falls and the beaten 
discharges, and so assists the generators. ‘The dare 
| —Fig. 49—show that when the voltage falls jn the 
|/manner indicated the power factor is Unity at i 
loads. It is often necessary to use a motor converte 
on a lighting circuit at one time and on a tractign 
| circuit at other times. The pressure which the 
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Fig. 45—MOTOR CONVERTER WITH SYNCHRONOUS BOOSTER Fig. 46—CONNECTIONS FOR BALANCING A THREE-WIRE SYSTEM 


tion of the shunt rheostat being sufficient to reduce has been said with regard to the employment of 
the speed to normal. This is an advantage over synchronous boosters with rotaries, it will be quite 
rotaries. Furthermore, when motor converters are clear that by their use the power factor of a motor 
working in this manner the inherent voltage regula- converter can be maintained at unity at all voltages. 
tion is said to be very good, the figures given by the Motor converters, like rotary converters, can, 
makers being 3 to 5 per cent., with unity power factor of course, be shunt or compound wound, standard 
and 12 to 15 per cent. when cos @ is .85. It has been machines for traction service being designed to raise 
explained that the ordinary induction motor generator 


cannot work in this manner unless it runs in parallel 
' : S00KW. MoroR CONVERTER ForLicHTnnc PE 


PEEBLES 500 KW MoTaR CONVERTER FOR TRACTION ee 


' 


Kilowatts 


Fig. 47—CURVES FOR TRACTION CONVERTER Fig. 49—CURVES FOR LIGHTING CONVERTER 


with synchronous machinery, but this does not the pressure from 500 volts at no load to 550 volts 
apply to the motor converter, although when the latter at full load, as shown in the curve—Fig. 47. Here it 
is working independently a synchr nous bocster will be seen that at about three-quarters load the 
must be fitted if voltage regulation is necessary on power factor is unity, whereas at the higher loads 
the alternating-current side. As the diagram—Fig. 45 the wattless current is leading, a condition which 
—shows, the armature windings of this booster are usually has a favourable effect on the operation of 
connected in series with the rotor and direct-current the system. The makers direct particular attention 
armature windings, the arrangement being very to the high efficiency at half and quarter load. 
similar to that adopted on rotaries, but in that case | Standard shunt machines for lighting purposes are 





THe Encineer 


Fig. 48—1000-KILOWATT OERLIKON MOTOR GENERATOR 


the booster is connected between the transformers | designed to have about a 5 per cent. drop from no 
and armature. When the alternating side of a motor | load to full load with practically unity power factor 
converter is worked in parallel with synchronous | at all loads. Characteristic curves for a 500-kilowatt 
machinery, the booster can be dispensed with, the | lighting converter are given in Fig. 49, and here 
synchronous machinery supplying the wattless | again it will be seen that the efficiency at the low 
current and maintaining the frequency. Although | loads is very good. Compounded lighting machines 
it is claimed that a considerable voltage variation | can be arranged to give a rise or drop in voltage of 

ime  * No, VI. appeared August 8th. ‘from 10 to 12 per cent. Sometimes a large drop in 








machine must give in the former case is usually from 
440 to 480 volts, and in the latter case 500-550 volts 
and the makers of the motor converter point out 
that the machine can fulfil these requirements, (j 
course, when a synchronous booster is fitted there js 
no limit to the voltage range. When the pressure 
is changed by varying the strength of the direct. 
current field, no separate reactance coils are needed, 
the reactance in this case being in the rotor of the 
induction motor. 

Mr. T. L. La Cour, who was largely responsible for 
the evolution of the motor converter, has pointed to 
several advantages which are derived from designing 
the rotor with a large reactance. He has explained 
that by adopting this practice the natural frequency 
for hunting is very low—from 75 to 150 oscillations 
per minute—so that no resonance can take place 
between a converter designed in this way and alter- 
nators driven either by reciprocating engines which 
run at from 150 to 200 revolutions per minute, or by 
steam turbines which work with more than 200 steam 
impulses per minute. The high reactance of the 
alternating-current end is considered advantageous 
for other reasons. It helps to prevent the machin 
flashing over when bad short circuits occur on the 
line, and improves the running generally. Mr. La 
Cour considers that the success of this machine in 
Great Britain can be attributed to several causes 
which are not absolutely dependent on the principle 
on which it operates. In the first place the high- 
tension pressure seldom exceeds 6600 volts, which can 
be safely applied to the stator of the induction motor, 
thus eliminating static transformers. Furthermore, 
the voltage varies very little on account of the short 
transmission lines. The frequency often lies between 
40 and 60 cycles per second, and the direct-current 
pressure varies from 440 to 500, which requires a 
generator with few poles. For fulfilling these con- 
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ditions, Mr. La Cour considers that it is necessary 
to design the induction motor of a motor converter 
with a large reactance, which gives the machine @ 
good efficiency, especially at low loads, and prevents 
it hunting. ; 

No doubt some of our readers are aware that this 
type of converter is employed in the sub-stations 
associated with the electrified lines of the Great 
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Railway, where the conditions which have 
.d with are a little out of the ordinary. 
hich the motor converter will reverse 
change alternating current into direct 
yr vice versd—seems to have appealed to the 
engineers very strongly. In the first 
reversible synchronous motor generators 
but when Messrs. Bruce, Peebles 


Western . 
to be complie 
The ease with w 
_that is to say, 
current, 
consulting 
instance, : 
re ealled tor, 


we " me ae 
directed attention to the higher efficiency and other 
advantages of the motor converter, the idea of using 


certain that the latter had to be capable of pro- 
viding alternating current in cases of emergency. Syn- 
chronous motor generators would have answered the 
purpose, but owing to the superior efficiency and easy 
manner in which the motor converter can be started 


supplied to the trains from the converters, it is quite that in starting on the alternating-current side the 


operator must exercise care to see that the direct- 
current voltage builds up as the machine gains 
speed, for in the event of it failing to do so the correct 
speed will be exceeded and the converter must be 
shut down and restarted. Once the residual magnet- 


cn the alternating and direct-current side, the latter ism has been established, however, there is little fear 


proved preferable. Rotaries, it seems, were con- 
sidered unsuitable. It has been shown, however, that 
rotaries can be and are used in this manner, though 


of trouble in this direction. 
Motor converters can be used for balancing a three- 
wire system in a similar manner to rotary converters, 
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Fig. 502—ROTOR—CONTACT CLUTCH 


the ordinary form of machine was abandoned, and 
an order for motor converters was placed. At that 
period the new converter was only in the experi- 
mental stage, but the engineers responsible for the 
electrification of the lines mentioned, were so im- 
pressed with the performance of the experimental set 
then running in the works of Bruce, Peebles and Co. 
that they decided to give it a trial. The problem 
which had to be dealt with was not only that of 
supplying power to the Hammersmith and City 
Railway, but also current for lighting Paddington 


END 


when the load is inductive special exciters are neces- 
sary, unless they run in parallel with other synchron- 
ous machines when changing direct current into 
alternating current. 

In a discussion on the motor converter, Mr. B. M. 
Jenkin, one of the consulting engineers to the Great 
Western Railway, drew attention to several 
peculiarities of the motor converter. He _ re- 
ferred to the fact that under normal conditions the 
speed of a set is held at the correct value by the 
direct-current field, but if the latter be de-energised 

















Fig. 52-1000-KILOWATT OERLIKON MOTOR GENERATOR 


Station, the hotel, goods sheds, and for driving some 
small motors in the vicinity of the station. The 
lighting supply must be maintained under all con- 
ditions, even in the event of a stoppage at the main 
generating station. Consequently, batteries were put 
down in the Sub-stations. They can deal with the 
lighting load for a considerable period, and can also 
work the electric trains for a short time in the event 
of a breakdown at the power-house. Since alternat- 
ng current is used for lighting at Paddington and 
4s, under normal conditions, continuous current is 


the speed will rise to the true synchronous speed of 
the induction motor, which is approximately double 
the proper value. When testing the sets erected in 
the sub-stations of the Great Western Railway he 
was desirous of discovering whether it would be safe 
to allow this to happen, and with this object in view 
he broke the field circuit on one of the motor con- 
verters whilst the machine was running. The speed 
immediately rose to twice the normal value, but 
beyond this nothing of an alarming character 
happened, Attention was also called to the fact 





Fig. 5I—-ROTOR WITH RESISTANCE COILS 


but instead of the neutral conductor being connected 
to the middle point or points on the transformers, 
it is connected to the slip rings—as shown in Fig. 46. 
On the left of this diagram a three-pole throw-over 
switch is shown, and during the starting period the 
blades of this switch fit into the top contacts, so that 
the starting resistance is connected in the rotor 
circuit, but after the machine has been synchronised 
they are transferred to the lower contacts, which are 
all connected together. Consequently, the middle 
wire is then joined up to the star point of the rotor 
and a balance on the two sides of the system is thus 
maintained. The slip rings and alternating-current 
brush gear need not be larger on three-wire machines 
than those on two-wire converters, for when the 
switch blades are transferred to the lower contacts they 
are obviously all short circuited, and therefore carry the 
out-of-balance current collectively. It is claimed that 
the difference in voltage on the two sides of the 
system does not as a rule exceed 1-25 per cent. of 
that between the outers, with an out-of-balance 
current corresponding to 25 per cent. of that passing 
into the mains at full load. With 20 per cent. out- 
of-balance current the voltage variation on the two 
sides of the system is within 1 percent. The diagram 
shows the connections for a shunt wound motor 
converter with commutating poles, and the windings 
are shown connected in series with one of the mains. 
When dealing with other converte’s it was explained 
that in practice it is customary to connect half the 
commutating poles in series with one side of the 
system, and the other half in the other side. But 
it is advantageous only to use half as many com- 
mutating poles as main poles. At first sight 
it does not appear that this scheme is applicable to 
three-wire motor converters, or, indeed, to any other 
machine used on a three-wire system, but Mr. H. S. 
Hallo has shown, in a paper read before the Institution 
of Electrical Engineers, that by placing additional 
windings on the commutating poles this is possible. 

A booster can, of course, be connected in the middle 
wire in exactly the same manner as described when 
dealing with rotaries. 

Motor converters have been used for some con- 
siderable time at Manchester, and on several occasions 
the chief electrical engineer of the Manchester elec- 
tricity works has drawn attention to their good 
properties. One advantage which they have been 
found to present is that when the high-tension 
pressure falls, they continue to run in step with the 
generating plant. The ability of the machines to 
give leading currents has also proved advantageous. 
It will, perhaps, be remembered that at the Elec- 
trical Exhibition held in Manchester in 1908 a 
special sub-station was erected and equipped with a 
motor generator, a rotary converter and a motor 
converter. This exhibit attracted a good deal of 
attention, for at that time engineers were displaying 
much interest in the subject. All the machines 
worked admirably, although visitors did not have 
an opportunity of studying their behaviour under 
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abnormal conditions. To form an opinion as to 
which machine is most suitable for given conditions, 
it is necessary to study the working of all types under 
those conditions. It is necessary to observe how they 
deal with bad short-circuits and heavy overloads, 
and to ascertain what happens when there is a big 
pressure drop, and so forth. Nevertheless, the sub- 
station erected at the Manchester Electrical Exhibi- 


heavy currents from a high-speed commutator. ar 
overcome. The alternator, provided it is large 
enough, can, of course, supply polyphase current to 
induction motors, &¢., in addition to feeding the 
rotary. The diagram Fig. 54 relates to an Oerlikon 
rotary} which is worked in close proximity to a three- 
phase generator. Most of the lines on the right 
merely represent the connections for a remote control 














Fig. 53—OERLIKON ROTARY CONVERTER 


tion afforded visitors an opportunity of forming 
some idea of the amount of floor space required for 
each type of machine and of studying the relative 
merits of the different methods of starting. After 
the Exhibition was closed the 50-cycle Westinghouse 
rotary which had been running in the sub-station 
was transferred to a large consumer’s sub-station, 
supplied with current from the Manchester Corpora- 


circuit for opening some of the switches at a point 
some distance from the converter itself, and need not 
be considered. The main connections’ are those 
shown on the left. At the top of the diagram a 
three-phase 2000-kilowatt 4000-volt three-phase 
generator is shown. Lower down there is a three-pole 
high-tension switch; below this there are some 
choking or reactance coils provided with tappings 


Of course, by introducing the reactances in the high. 
tension circuit the converter can be started Up and 
shut down when desired and is not necessarily Started 
up with the three-phase generator. 

Practically every point in connection with moder 
converting machinery has now been covered. Of lat, 
years the subject has received a vast amount of 
attention, and, as we have shown in these articles 
much ingenuity has been brought to bear on the 
various problems involved. One of the most intep. 
esting developments is the method of makiny rotaries 
self-synchronising by connecting the stator winding 
of the induction motor in series with the ar:nature of 
the machine, an invention which should inake the 
rotary even more popular than it already is, ]) 
concluding, we should mention that in roierring to 
this scheme we said that several engineers appeared 
to have thought of the idea at practically the same 
time. One of the things which led us to draw this 
conclusion was that in the discussion o1 Dr, § 
Rosenberg’s recent paper on “ Self-synchronising 
Machines ’’ Mr. Whitaker, of the British ‘homsop. 
Houston Company, said that he had carried out tests 
on a self-synchronising rotary before t}i. paper 
was published. Shortly afterwards the British 
Thomson-Houston Company informed us ‘hiat self. 
synchronising rotaries with an aggregate of 30,000 
kilowatts were under construction at the Rugby 
works. But a communication from this firin shows 
that its engineers do not claim to have devised the 
scheme at the same time as Dr. Rosenberg, who has 
been granted a patent for the arrangement. 








WRECK STATISTICS FOR 1912. 

THE statistical summary of vessels totally lost, broken 
up, condemned, &c., recently published by Lloyd’s Register, 
shows that during 1912 the gross reduction in the effective 
mercantile marine of the world amounted to 720 vessels 
of 748,965 tons, excluding all vessels of less than 100 tons, 
Of this total 379 vessels of 572,745 tons were steamers, 
and 341 of 176,220 tons were sailing vessels. These 
figures are lower than those for 1911 by 135,878 tons— 
47,007 tons steam and 88,871 tons sail. 

One of the most common terminations of a vessel's 
career is by breaking up, dismantling, &c.—not in con- 
sequence of casualty. The amount of tonnage so dealt 
with in 1912 was 157,641 tons, this being 97,876 tons less 
than that for 1911. Nearly 23 per cent. of the steamers 
and 24 per cent. of the sailing vessels removed from the 
merchant fleets of the world in the course of 1912 are 
accounted for in this manner. Of the total tonnage of 
such cases over 38 per cent. is represented by United 
Kingdom vessels. 

The number and tonnage of vessels lost, &c., during the 
previous ten years are as follow :— 

Sailing vessels. 


Steamers. 
Tons (gross). 
408,363... 
va! 


Year. 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 427 ; ie 
The statistical tables exhibit interesting data as to the 
relative frequency of the different kinds of casualty, &c., 
which conclude the existence of vessels. Strandings and 
kindred casualties which are comprised under the term 
‘“‘ wrecked ”’ are much the most prolific cause of disaster. 
To such casualties are attributable over 54 per cent. of the 
losses of steamers, and over 55 per cent. of sailing vessels. 
Cases of abandoned, foundered, and missing vessels are 
no doubt frequently more or less similar in the circum- 
stances of loss. If these be taken collectively they form 
over 24 per cent. of the steamers and over 29} per cent. 
of the sailing vessels removed from the mercantile marine 
during 1912 owing to casualty. 
The return has been prepared in such a manner as to 
enable a comparison to be made between the percentages 
of loss suffered by each of the principal merchant navies 
in the world. Great as the absolute annual loss of vessels 
belonging to the United Kingdom appears to be, it forms 
but a moderate percentage of the mercantile marine of the 
country and compares favourably fwith the losses sus- 
tained by the other principal maritime countries. 


tion electricity works. We believe that we are so that the voltage at the terminals of the main 
correct in saying that the machine has been in 
successful operation ever since. 

Although motor generators are now more or less 
out of date, they are still used in certain cases, and 
in spite of the advance made with other types of 
machines many synchronous and asynchronous motor 
generators have been built, and new machines are 
still being put into service. As usually constructed, 
this form of converter does not call for much con- 
sideration, but, before concluding, reference should be 
made to a somewhat special form manufactured by 
the Oerlikon Company. This is a high-speed machine 
of the asynchronous or induction type, and the 
special feature is that instead of the rotor resistance 
being separate from the converter, it is embodied in 
the rotor, as shown in Fig. 51 and in the drawing 
Fig. 48. This drawing and the illustration Fig. 52 
relate to a 1000-kilowatt set supplied to the West- 
minster Electric Supply Corporation. These illus- 
trations show that the resistance coils are wound on 
bobbins shaped like poles, and that they are fixed 
inside the rotor. The hand wheel to be seen at the 
side of the machine actuates a step contact clutch, 
and by turning this hand wheel the resistance is cut 
out of the rotor circuit in three, four, or more steps. 
The illustration, Fig. 50, shows the step contact 
clutch mounted on the rotor shaft. By placing | 
the resistances on the rotor itself slip rings, external 
leads, and starters are eliminated, and the set is con- 
sequently simple and compact. A good many motor 
generators constructed on these lines have been put 
into service, several large sets being used in sub- 
stations associated with electric supply undertakings 
in London. 

To meet the demand for a machine with a higher 
efficiency than a motor generator, the Oerlikon Com- 
pany has also directed its attention to the construc- 
tion of rotaries, and a large number of these machines 
have been turned out in various sizes. An example 
of a rotary built by the Oerlikon Company is shown in 
Fig. 53. These machines are built in accordance 
with the very latest practice, and are started in various 
ways. Attention should be directed to the special 
form of brush gear used on the direct-current side of | 
these Oerlikon rotaries. 

There is, it may b> added, one application of 
the rotary converter which has not been considered, 
and that is its use in conjunction with turbo-alterna- 
tors. It is not easy to design large high-speed con- 
tinuous-current generators, and in order to overcome 


No. 
301 
326 
344 
382 
378 
356 
382 


No. (net). 
571 327 
596 
463 
bol 
67 
512 
418 
483 

° 442 
. A61 


Phase 
Generator 
2000 K.W. 
4000 Volt. 


Control Switch. 565,119 
566,487 
645,670 
667,440 
619,752 


2st), 
765,091 


Tension 
witch. 
Choking 
Coils. 


Transformer 
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GERMAN PATENT LEGISLATION. 


Tue German Government has recently published in its 
official organ the text of three Bills, which will be laid 
before the Reichstag on its re-assembly, providing for a 
reform of the patent and trade marks legislation. The 
Bills are of a very extensive nature, and intended to replace 
entirely the existing laws on the subject. The new Patent 
Bill is of particular interest, and aims principally at 4 
greater protection of the inventor. It renounces the 
existing point of view that the patent belongs to the party 
who first applies for it and provides that it is the property 
of the inventor. The Bill thus proposes to settle the vexed 
question of the rights of servants making inventions on 
behalf of their employers. It is provided that the patent 
shall only be the property of the employer if the invention 
lies in his sphere of business and if the work that has led 
up to it is part of the servant’s duties, in which case the 
latter is entitled to receive a certain recompense from the 
employer. Another important point is a reduction in the 
Patent-office fees. At present the fees increase annually, 
and amount to £26 10s. for the first five years, in addition 
to the application fee of £1. It is provided by the new 
Bill that the fees shall be increased from the sixtl year 
only, that they shall amount to £12 10s. together \or the 
first five years, and that the application fee shall be 
increased to £2 10s. Finally, the Bill contains revs 
provisions regarding the procedure and constitution of the 
Patent-office, 


Direct Current 
250 Volés . 
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Fig. 54—ROTARY AND THREE-PHASE ALTERNATOR 


transformer can be raised in steps when starting the 
rotary converter. Three switches—one in each 
phase—are used for performing this operation. They 
| are oil switches. This arrangement, it will be noted, 
| is different to the others previously described. Quite 
| apart from any consideration of whether large high- 
the difficulty it is sometimes advisable to couple a | speed continuous-current generators can be con- 
polyphase alternator to the turbine and to connect | structed to run successfully, it is sometimes necessary 
this to a rotary which runs at a comparatively slow | to put down rotaries in alternating-current power- 
speed, Jn this way the difficulties of collecting | houses when some continuous current is required, 
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RAILWAY MATTERS. 


In testing @ steel car with a view to proving its fire- 


roof qualities the Pennsylvania Company placed in the 
a a0 Ib. of shavings and wood saturated with oil, set 
ce - z 


3. to it and allowed the mass to burn itself out. The 
- t und upholstery were destroyed, but no damage was 
per. to ihe ecarasawhole. At present 2872 steel passenger 
— are in service on the Pennslyvania system, and this 
meget one-half of the total of steel passenger cars in 


east 
abet in the United States. 

Ir we bear in mind the many difficult problems and the 
great cost involved in changing from steam to electric 
operation on railways, it must be admitted that great 
strides have been made in this direction. : A recent esti- 
mate pl ices the total number of miles of single track that 
have been changed from steam to electric operation in 


America at about 1600 miles, and the same authority 
finds tliat approximately 1500 miles of single railway track 
will probably be subjected to the same change during the 
next few years. 


Accorpine to the Electrical Review, after careful tests 
ing over several years, the Prussian State Railway 
authorities are steadily increasing the number of accumu- 
jator-driven cars on their lines. In 1907 only six such 
cars were in use, whilst now the number has increased to 
900. Without any revolutionary change in design or 
construction, the possibility of using accumulators suc- 
cessfully for this purpose has thus been established in a 


extend 


striking manner. By means of maintenance arrangements 
with the accumulator manufacturers the financial risks 
to the users are reduced to a minimum, and enable an 
exact predetermination of the cost per car-mile to be 


arrived at. The energy required for charging is produced 
under the most favourable and economical conditions. 
Under these circumstances a cost of not more than -7d. 
per kilowatt-hour can be counted on, and, allowing 70 per 
cent. for the —watt—efficiency of the battery and 85 per 
cent. for that of the motors, the cost per horse-power hour 
at the wheels works out at only about -87d.—a price 
which neither benzene-electric cars nor the ordinary steam 
locomotive can, it is said, approach. 


Ture Minister of Ways and Communication has presented | 


a Bill to the Duma on the Fixing of the Cost Price of Work 
and Materials in the Fitting-up of Refrigerating Installations 
on the Samarkand-St. Petersburg Railway. The memor- 
andum accompanying the Bill states that the quantity 





| 


of perishable produets carried by the railway amounts to | 


only 24 per cent. of the total traffic on theline. This is 
due to the lack of means to keep such merchandise in good 
condition, so that meat has to be sent in the form of live 
cattle, fish has to be sent salted, and fruits dried. It points 
to the increase in the butter traffic that followed the intro- 


duction of refrigerator cars on the Siberian line, and | 


contends that the line most requiring such facilities is the 
Central Asian one which links up Turkestan with Moscow 
and St. Petersburg, then follow the Siberian and the Cau- 
caso-Crimean connections. It recommends the establish- 
ment of cold stores at the principal points of the line, the 
provision of a “‘ park ” of isothermic wagons and ice reserves 
on the way for replenishing the wagons, and suitable 
cold stores at St. Petersburg and Moscow for the con- 
templated traffic. The estimated expenditure is 9,835,000 
roubles (£1,041,000). Work should be begun this 
year. 


ALTHOUGH machine moulding is generally practised 
mainly for small parts of railway equipment, such as brake 
blocks, firebars, chairs, and like articles, which are required 
in large numbers, there is a decided tendency in favour of 
machine moulding on a larger seale, covering cast iron 
and steel wheel centres of large size and many special parts. 
The plant used varies according to the class of work under- 
taken. In simple form, states the Railway News, the table 
consists of a flat plate carrying the pattern, with a stripping 
plate, a moulding box being attached and the sand 
rammed in by hand. The table is raised hydraulic- 
ally, turned over, the stripping plate lowered and the 
mould drawn from the pattern and removed from below, 
after which the mould can be taken away and the top 
part attached. The cores are prepared in special core 
machines. When making wheel centre moulds half of 
the pattern wheel is fastened to each side of the table plate, 
which is mounted on trunnions so that it can be turned 
over for producing the respective half moulds. For 
casting firebars in chills the moulds consist of two square 
blocks of cast iron each having half a mould on each face. 
Two of these faces are then brought together by screws 
to make a complete mould. As soon as a cast solidifies 
the screws are slackened and the firebars dropped along 
an inclined slide into a pit for final treatment, while by 
giving the pattern blocks a quarter turn new moulding 
faces are brought into use. 


We hear that a scheme for railway extensions and 
developments at Wellington has been prepared by the 
engineers for the Great Western and London and North- 
Western Railway Companies. The bridge in Victoria- 
road is to be extended, the up main line platform, from 
which the trains start for Wolverhampton and Birmingham 
is to be lengthened, there will be a rearrangement of the 
present waiting rooms and other buildings on the platform, 
and the ‘island ”’ platform will extend in the direction of 
Jubilee-street. Part of the scheme, it is stated, will be 
the removal of the sheds from their present position 
practically in the railway station further down the line 
in the direction of Wrockwardine-road, where new sheds 
will be built, Wrockwardine-road bridge widened and 
extended, and a number of loop lines made. Over 400 
trains pass through Wellington station every day, and the 
goods and passenger traffic is on the increase. The work 
outlined and other developments contemplated will prob- 
ably cost from £15,900 to £20,000. The railway station 
alterations and the erection of a new “ Crown” Post- 
office in Walker-street, where a central site has been 
purchased, will provide employment for a large number of 
workmen. Between £4000 and £5000 will also be spent 
by the local Council on a housing scheme for workmen’s 
dwellings, and many new villas are being erected on the 
i estate near the Wrekin and Wellington}! Golf 
ANKS, 





NOTES AND MEMORANDA. 


Ir is announced that the Admiralty has accepted a 
tender for the construction of a large laboratory, which 
is to be built on the high land at Crombie and used for 
purposes of chemical research in connection with the 
ordnance works there. 


A NEw automobile headlight has just been put on the 
market in France, which represents a radical departure 
from present designs. The lamp has the shape of a human 
eyeball and turns in its socket in exactly the same manner 
as the eye in its support. Two small clamps, controlled 
by thumbscrews from the interior of the car, hold the lamp 
in position in any desired direction, while the handle itself 
is used in turning the light rays to the spot they are needed. 
Sign-posts at the side of the road or the low-lying milestones 
are thus brought within reach of the rays, while in their 
lowest position they even throw light into the hood, 
lighting up the motor, magneto and carburetter. By 
removing the two small clamps entirely, the whole lamp 
can be taken out of the socket and used as a “‘ trouble 
lamp ” inside or outside the machine. 





ANOTHER scout of the ‘‘ Indomito ” class has just been 
launched from Pattison’s yard in Naples, which has already 
furnished the Italian navy with a considerable number of 
its smaller units, and has others now on the stocks. The 
Fiat 8. Giorgio, at Muggiano, near Spezia, has also com- 
pleted a new submersible of the type of the Medusa. 
Designed, like her sister boat, by Ing. Laurenti, she is 
supposed to be similar in all respects except in her name 
Jalea, which, for the benefit of unscientific readers, is 
somewhat grimly described by the Italian daily papers as 
that of “ a well-known molluse which lives in the depths of 
the sea.” In that case it would hardly be of so happy an 
omen as the name of her twin, the Medusa, which, at any 
rate, allows itself moments of recreation in what is to us 
an element of a more breathable nature. 


RECENT experiments have shown, states the Iron and 
Coal Trades Review, that the ordinary internal combustion 
motor as it stands to-day will consume alcohol slightlv 
modified by other home-produced liquids with a very small 
loss in power as compared with petrol, the loss being so 
small that there is practically no doubt that, if the com- 
pression were increased, it would be negligible if not 
entirely abolished. The common idea that a very special 
engine and a still more special carburetter are indispensable 
for using alcohol is not in accordance with facts. Alcohol 
with quite a small portion of benzene has proved to be a 
very satisfactory fuel; apparentlv, therefore. there is no 


| need to go abroad, or at any rate beyond the limits of the 


Empire for our fuel, as what is short in the anantitv of 
benzene can be made up by alcohol, provided alwavs that 
the Government will grant the necessary facilities for the 
manufacture of an alcohol for power purposes. 


In the past two years, says the Iron Aae, a number of 
plants in different parts of the country have attempted 
to recover the values in waste foundry sand. Both drv 
and wet processes have been used in experimenting. No 
one manufacturer makes all the eouinment necessary for 
a complete plant of this kind, and this has delayed the 
development of the best methods. On Julv 15th a group 
of Detroit foundrymen met to discuss this problem. A 
number of them had already had conferences with eauip- 
ment manufacturers, and the result is that a series of tests 
will be undertaken, financed by foundrvmen in different 
parts of the country and bv the manufacturers of equip- 
ment. A complete plant for treating sand either bv dry 
or wet process, for rebonding old sand for use as moulding 
sand, and for the treatment of new sand to increase its 
value will be erected in the laboratory of the H. M. Lane 
Company, Detroit. It will have a capacity of about 
15 tons of sand per dav. The tests are expected to take 
five or six months. Tt is stated that preliminary tests 
seem to indicate that 70 per cent. of the old sand now being 
carried to the dump can be recovered and re-used. 


AccorpDING to the Scientific American a resident of 
St. Louis has recently built a machine for rewinding small 
armatures. The device takes either diametrical or chord 
windings in either straight, twisted, open or overhung 
slots. It consists of a universal two-jaw chuck which 
holds the armature while it is being wound. The jaws 
are shaped to guide the wire into the slot. Between the 
jaws are two serew stops which are adjusted to fix the 
point at which the jaws grip the armature coil, so that when 
the slot on one side is set and the core is held against the 
stops, the other slot will line up with the opposite jaw. 
The jaws are tightened upon the armature by means of 
wrench wheels of such proportions that the operator 
cannot readily exert too much pressure on the delicate 
core and damage the teeth. The machine in operstion may 
be slipped on the shaft of a small motor, sav. 1-6 horse- 
power, at 300 to 400 revolutions per minute, and preferably 
it should be provided with a foot controller such as used 
on sewing machine motors. The device may also be 
driven by a treadle or by hand power with a step-up ratio 
of, sav, three to one. By means of a revolution counter a 
record is kept of the turns of wire. 


THE United States Bureau of Mines has recently pub- 
lished the results of a large number of tests carried out to 
determine whether standard and ordinary miniature 
incandescent lamps with both carbon and tungsten fila- 
ments cause ignition of gas at rest. It was found that the 
naked carbon filaments of standard lamps, burning at 
rated voltage, will invariably ignite explosive gaseous 
mixtures. If gas can reach the filaments of standard 
lamps without breaking the filaments or producing partial 
combustion within the bulbs, the explosive gaseous 
mixture is sure to be ignited. Several sizes of both stan- 
dard and miniature lamps, when smashed while burning 
at reted voltage, will ignite gas. Standard lamps that do 
not usually ignite explosive gaseous mixtures may do so if 
the broken pieces of the filament cause a short circuit 
when the lamps are smashed. Low candle-power lamps 
of high voltage are less likely to ignite gas than those of 
higher candle-power or low voltage. The experiments 
did not prove conclusively that the spark occurring when 
filaments are broken is not the cause of gas ignition, but 
they gave support to that view. It was conclusively 


shown, however, that glowing filaments may ignite gas 
independently of any sparking, 











MISCELLANEA. 


Ir is reported that an American professor recently made 
a little pleasure trip in a balloon inflated with natural gas. 
The ascent took place at Akron, Ohio, and was the first 
ascent in a regular touring balloon ever made from that 
town. So successful was the trip that there is a talk of 
forming a small aero club in Akron to make regular 
ascensions at a cost probably not exceeding 2s. per pas- 
senger. 


THE French Automobile Club lately decided to appoint 
a technical commission for the purpose of looking into the 
matter of finding a new liquid fuel for internal combustion 
motors and also of increasing the economy of running 
engines with the present fuels. One of the questions 
which is being dealt with is providing a combustible 
of home production, so as to be independent of other 
countries, especially in case of war. 





By experiments recently carried out by Messrs. Abra- 
ham, Dufour and Ferrié with Hertzian waves between 
Toulon and Paris, and communicated to the French 
Académie des Sciences, it was found that the speed of 
propagation between those points was 295,900 kiloms. 
per second, almost the same figure as for light (300,000 
kiloms.). Experiments will be continued to determine 
whether the speed is the same when Hertzian waves are 
sent across the sea. 

Tue British Chamber of Commerce in Paris, points out 
that under the new scale of French consular fees, published 
July 31st, certified invoices of value can be visé by French 
consuls free of charge, for British shipments to France if 
under 100f. in value. This concession will be appreciated 
by British shippers of small quantities of steel and twist 
drills, for which the consular fee of 6f. constituted a heavy 
item. These are almost the only goods requiring a cer- 
tified invoice in France. 

Ir is reported that as a result of several years of study 
in its research laboratory one of the large American 
electrical manufacturers is about to announce further 
advances toward higher efficiency of incandescent lamps 
Its new lamps contain specially shaped tungsten filaments 
and are filled with inert gas, such as nitrogen, at a pressure 
of about an atmosphere. The types which it is expected 
to develop first are adapted to comparatively high current 
consumption, 6 ampéres and above, and operate at an 
efficiency of half a watt per candle-power. This, it is said, 
is fully twice as high an efficiency as heretofore attained. 


THE production of soapstone in the United States in 
1912 was not only greater than that of any other country, 
but greater than that of all other countries combined. 
The total production of soapstone in the United States in 
1912 was 25,981 short tons, valued at £121,896, a decided 
gain both in quantity and in value as compared with the 
production of 1911. There were five producing States, 
Maryland, North Carolina, Rhode Island, Vermont, and 
Virginia, but the output of Virginia exceeded by far the 
combined output of all the other States. Furthermore, 
the resources of Virginia are such that its large production 
may be expected to continue for a long time. 


THE study of atmospheric electricity is carried on 
much more actively in Germany than in any other country. 
A joint commission on this subject has been established 
by several German academies of science, and the recently 
published report of its meeting held last year in Munich 
constitutes a document of much interest to physicists 
and meteorologists, as an example of the latest views and 
theories of experts in this somewhat neglected and highly 
specialised field of science. The report is entitled “ Proto- 
koll der Sitzungen der luftelektrischen Kommission der 
kartellierten deutschen Akademien zu Miinchen am 24 
und 25. Mai, 1912,” and is published by the Bavarian 
Academy of Sciences. 


A GIANT armature, 35 tons in weight, part of a 3500 
kilowatt rotary converter, was recently dragged through 
the streets of New York from the foot of East Nineteenth- 
street to a power station in West Fifty-third-street, 
says an American contemporary. The moving of the 
armature through the streets, a task which took more 
than fourteen hours, presented unusual difficulties, for not 
only was the weight considerable, but the size and 
bulk as well. It was placed on a special truck for trans- 
portation. The height of the load was too great to permit 
passage under the elevated railway at Seventh-avenue 
and Fifty-third-street, however, so the passage had to 
be made on rollers. Passed underin this way there was a 
clearance of only 1 }in. at the top and bottom. 


Tue regrettable accident which happened three weeks 
ago on board the Italian battleship Regina Margherita 
is one which, in these days, is not of frequent occurrence. 
The vessel had to disembark some soldierg at Scarpanto, 
the first of the A°gean Islands occupied by Italy, and 
soundings had been taken before bringing up. The 
depths announced, of 27 and 30 fathoms, corresponded 
with those on the chart, and the order was given to let 
go. It appears, however, that in the meanwhile the ship 
had slightly moved to a place where the bottom suddenly 
sunk into a hole unmarked before, but subsequently found 
to be 41 fathoms deep. The anchor chain ran out, and, 
taking charge. snapped, with the result that Captain 
Proii, the second in command, was killed on the spot, 
while a lieutenant and four of the crew were more or 
less seriously wounded. 


Ir will astonish most people, states the Ironmonger, to 
learn that the Macedonian town of Uskub, of which the 
name was probably familiar to few until the place was 
taken and re-taken by Servians, Turks, and Bulgarians, 
has a system of street lighting by electricity. The instal- 
lation was almost finished in September last, just before 
the war broke out, and was completed and put into working 
order by the engineering staff of the Servian Army when 
the town was taken. Since that time electric light has 
been installed in many private houses. Uskub also has a 
horseshoe works, which was established in 1911, and 
produces the Turkish as well as various other styles of 
horseshoes. As soon as settled conditions prevail again 
the works propose to take up the manufacture of wire nails, 
for which machinery has already heen imported from 
Germany, and of ploughs, 


THE ENGINEER 








SOME RECENT AMERICAN GOODS LOCOMOTIVES 


( For description see page 167 ) 














Fig. 10—-GOODS LOCOMOTIVE, ATCHISON, TOPEKA, AND SANTA FE RAILROAD 











Fig. 11—GOODS LOCOMOTIVE, ATCHISON, TOPEKA, _ AND SANTA FE RAILROAO 





HOUU 








Fig. 12-GOODS LOCOMOTIVE, CHICAGO, BURLINGTON, AND QUINCY RAILROAD 
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INQUIRIES. 


THE ST. CYR AERONAUTICAL INSTITUTE. 


M. E. B. (Montrose).—An illustrated description of the St. Cyr Aero- 
nautical Institute appeared in our issue of August 4th, 1911.—Eb. Tur E. 
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A Clearing House of Knowledge. 


It is greatly to be desired that an opportunity 
should be found to re-open a discussion which barely 
began before it ended at the Cambridge meeting of 
the Institution of Mechanical Engineers. If this 
is doné we shall have no cause to regret that Mr. 
Roberts’ late arrival caused his paper to be taken 
last, and under a strict time-limit. The subject he 
broached—the Co-ordination of Research—is one 
that cannot well be dealt with under the conditions 
of asummer meeting. A large attendance of members 
in a hall where every speaker can be heard, and with 
plenty of time for the consideration of the numerous 
questions that arise, is needed. The subject is too 
big to be treated with haste; too big, possibly, 
to be handled by a single institution. It is full of 
great possibilities, and, as is always the case, full of 
dangers as well. It must be begun well, and with 
great circumspection. To start on the wrong lines 
would mean beginning all over again at some future 
time. The object aimed at should be carefully 
defined, and a definite course of action laid down. 
The president—whose words we have already re- 
ported—suggested an experimental beginning, a 
sounding as it were, and, if it failed, a return 
to the present position. If we may be permitted to 
say so, we advise a bolder policy. The country is 
ripe for the co-ordination of research in some lines, 
and we have no doubt that if three or four of our 
great institutions made a combined effort a good 
result would be assured. 

The object aimed at is at present somewhat nebulous, 
and in endeavouring to express it we may, possibly, 
draw unintentionally on our own imaginations, but 
that will be a less evil than that the subject should 
be allowed to escape the attention of engineers. 
We shall, therefore, try to outline what we take to 
be the desired object, basing our remarks on the 
views expressed by the principal speakers at the 
meeting. Everyone is aware that an enormous 
amount of research work, in different lines connected 
with engineering, is going on at a number of isolated 
centres. Firms all over the country have their 
laboratories continually at work, and many scientists 
in private laboratories and in colleges are engaged in 
unceasing studies. The amount of knowledge in 
the mass is enormous, but it is more or less 
chaotic. Take the subject of physical tests of material 
alone. Ifsome Darwin could arise and co-ordinate 
the vast complexus they form he might knot it 
into a few magnificent generalisations that would 
be of untold benefit. But it is inconceivable that 
any one brain could do what has to be done. Men 
have been forced to specialise in particular lines of 
research, and no one man can bring to a focus 
the thousands of acquired facts; the task is too 
great. But what one man cannot do many may. 
They will do it more haltingly, more clumsily, but 
many will succeed where one fails. Such a body 
of men would form the brain of what has been very 
aptly described as a Clearing House of knowledge. 
The results of a thousand researches would pass 
through their hands. They would select some 
problem which they wished to solve, and they would 
concentrate all the results on that single question. 
They would probably, nay, certainly, find that 
independent researches, between which the connec- 
tion is at present unsuspected, have relationship 
with each other, and, hence, they would be in a posi- 
tion to add to our stock of knowledge by a new 
generalisation. That generalisation would lead to 
others, and breaking through husk after husk, opening 





box after box, in the nest of boxes, they would come 
at last to the kernel, they would at length open the 
last stronghold in which some new and great truth 
was concealed. This appears to us to be the object 
with which co-ordination of research should be estab- 
lished. It is, we say, a great idea ; an idea too great 
to be treated lightly, too great to be dealt with 
hurriedly. The pursuit of great ideals must be 
entered upon with proper preparations. A plan 
of campaign must be drawn up, officers must be 
appointed to particular duties, and co-ordinators 
in-chief must be vested with powers of marshalling 
and drawing to a focus all the facts as they are col- 
lected. We see in all this a new scope for our learned 
societies which cannot fail to prove of inestimable 
benefit to the sciences and industries they -serve. 
But we are not blind to the difficulties. They are 
many and great. We understand, as much as we 
deplore, the secrecy that is maintained in many 
trades. A secret process, some secret knowledge, 
is regarded as a fairy purse, from which money is 
extracted inexhaustibly. Men, who have to make 
money by their wits, hesitate to give away knowledge 
which they believe, in most cases quite erroneously, 
is their exclusive property. Their reserve has to be 
broken down either by convincing them of the mistake 
in their policy, or by public bodies, like the National 
Physical Laboratory, and our universities and colleges, 
making all knowledge the property of all. Sir 
Frederick Donaldson, in opening the discussion on Mr. 
Roberts’ paper, hinted that a beginning might be 
made by the Government itself. There were, he 
said, in the records at Woolwich many facts and 
figures which he believed could be sent in to the 
Clearing House without any infringement of the 
Official Secrets Act. What Woolwich could do many 
firms up and down the country could do an they 
would. We know that much opposition will have to 
be, overcome. Discussing Sir Frederick Donaldson's 
presidential address in April last, we endeavoured to 
present the attitude of manufacturers and the grounds 
of their objection to making the results of their 
researches public property. We see no lkelihood 
of their reticence being broken down for a long time 
to come, and we do not ask it. But every manu- 
facturer has thousands of accumulated records that 
are not in any sense confidential. He would lose 
nothing, and might gain much, by sending a selection 
of them to the Clearing House. It is, to take an 
example, of no value to anyone to keep secret the 
effect of speed upon tension tests. Facts upon such 
a problem as that might be freely given, and would 
help towards its solution. Many similar matters 
that have no value as trade secrets might be dealt 
with, and, whilst the general stock of knowledge 
would be increased, no one would be a penny the 
worse. On such subjects the Clearing House could 
begin its work. It is blind policy to stand in the 
way of progress ; it is better to assist it as far as we 
may, in the certainty that increase of knowledge 
means ultimate benefit to each and all. 

In the wonderful speech made by the Master of 
Trinity at the dinner of the Institution, mechanical 
engineering was exalted to a plane far above that on 
which we engineers habitually live. Dr. Butler showed 
us that there resided in it a nobility which we had 
failed to recognise. Engineering no longer appeared 
a mere business, it was something greater, something 
that was raising the world, and improving the world. 
He made us feel, by a few words of an eloquence all 
too rare to engineers’ ears, that we were men of con- 
sequence in the world, men to whom a great trust 
was confided. It would be a magnificent tribute of 
respect to Dr. Butler, a magnificent vindication of 
the good that he saw in us, if we could show him that 
for a great object we are able to compound our 
discords, to bury our rivalries, and with the object of 
winning some new great scientific truths co-ordinate 
our knowledge. 


The Miners’ Federation. 


Tur bulk of the miners and coalowners, not to 
mention the public, would do well to consider to what 
the policy of the Miners’ Federation is leading. 
Those who are inclined to thmk that such questions 
as the nationalisation of mines and the organised 
restriction of output need not be regarded as imme- 
diately serious had better remember that the mini- 
mum wage was viewed as a mere theory a couple of 
months before it became the law of the land. Take 
the question of output. The national strike last year 
involved the loss temporarily of nearly 40,000,000 
tons of coal at a time when the general industries of 
the country were in need of an abundant supply in 
order that they might take their due share of the 
world’s industrial boom. Stocks were depleted, 
prices were inflated, and so the costs of manufacture 
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were seriously enhanced. In other words, the end 
of the current trade boom has been brought unduly 
near by the big coal strike of 1912. Orders for new 
ships, for instance, are falling off, not because there 
is any particular sign of contraction in the world’s 
ocean carrying trade, but because dear coal, iron, and 
steel have sent building costs so high that shipowners 
are reducing their orders to a minimum. Similarly, 
the iron and steel industry is slackening under pressure 
of increasingly keen foreign competition. All this 
time the demand for coal has been abnormal, and the 
miners have had their wages put up to high levels. 
Depleted stocks have not yet in all cases been made 
good, and coal prices are not yet moving downward. 

While the continued prosperity of our manufac- 
turing industries has thus been imperilled through 
coal made dear by Eight Hours Acts, Insurance Acts, 
Minimum Wage Acts, and huge strikes, the leaders 
of the Miners’ Federation have actually balloted 
the men on the question of enforcing a five-day week— 
a fortv-hour week, be it observed—and urged the 
men to vote in favour. Fortunately, the miners 
did not vote exactly as the leaders desired. The 
majority in favour of the five-day week was so small 
that no immediate action was taken. But what of 
the near future. When many shipbuilding berths 
are empty, when many rolling mills and blast furnaces 
are idle, and when coal prices can be held up no 
longer, miners’ wages will have to come down. 
What then? The miners’ leaders will renew their 
agitation for a five-day week. They will tell the men 
that the fall in prices and wages is due to over-produc- 
tion, and that the remedy is to curtail output. The 
men will again be balloted, and unless they face the 
facts of the matter fairly and squarely we may expect 
a big majority for the forty-hour working week and 
all that that will mean to the permanent detriment of 
British trade. It is time to face the facts now. 
The nationalisation of mines is also a more imminent 
danger than some people imagine. The miners, 
having failed to secure the millennium through recent 
legislation plus trade unionism, are now coming to 
look to the State ownership of their industry for salva- 
tion, while a thoughtless section of the public, not to 
say the politicians, also regards mines nationalisation 
favourably. The theory that the State could pay 
higher wages and sell coal at lower prices than the 
present colliery owners do has been so persistently 
preached and so little challenged that the idea is 
certainly “taking root.” This idea, as we have 
pointed out before, is based upon the belief that the 
general average of dividends in the coal trade is 
abnormally high. But, as we have also pointed out, 
this belief is entirely mistaken. Although the facts 
are, roughly, that the average pit-mouth value of 
our coal is 8s. 4d. a ton, out of which labour already 
gets 6s., while capital gets only 6d., the remainder 
going in various expenses, there are enormous 
numbers of people who honestly believe that labour is 
sweated and the public fleeced by the coalowners. 
The agitators know this, and are relying upon public 
ignorance to assist them in their campaign for the 
nationalisation of the mines and the establishment 
of a network of well-paid commissions and com- 
mittees of novices to run the business. The nationalisa- 
tion fallacy is being incessantly preached among the 
miners by a horde of political agitators on the look- 
out for Government posts. It is hoped and intended 
that when wage reductions come on top of the Eight 
Hours and minimum wage troubies, which are being 
carefully ascribed to the selfishness of private owner- 
ship, and not to the inherent faults of fantastic legisla- 
tion, the miners may be induced to strike for nationali- 
sation of mines, and that a weak Parliament, in the 
moment of crisis, will legalise the demand just as the 
minimum wage was legalised. 

Unless the public generally, and the miners par- 
ticularly, can be brought to see the fallacy of this idea 
that huge profits are got out of coal, and that the 
State could work such wonders in the directions of 
raising wages and lowering prices as the Socialists 
allege, the nationalisation of mines. with all the 
costly bureaucratic management and tyranny that 
that means, will as surely come as certain other mis- 
taken measures have come lately, to the profound dis- 
illusionment of labour and the community. The 
Miners’ Federation is heading straight for a Socialism 
under which honest workers will be taxed up to the 
eyes to maintain a horde of commissioners and 
inspectors to regulate their every hour of work, play, 
and sleep, the quantities and varieties of their food, 
and the cut of their clothes. The Labour leaders 
have lately been permitted by the workmen, and at 
the workmen’s expense, to indulge in such a ceaseless 
round of costly conferences and adjourned conferences, 
congresses, and special congresses, at special fees, 
that they now feel well qualified to become still 
better paid State officials. These persons aim 


at becoming the legal chiefs of industry imstead of 





the mere officers of trade unions. The miners had 
better be on the look-out—and so had the taxpayers ! 


Navigation and Interaction. 


TuatT there is a very real mutual effect upon the 
individual courses of two ships when passing one 
another in close proximity is generally conceded. 
It: is experienced by all navigators in shallow waters, 
is well known to river pilots, and has been experi- 
mentally demonstrated with models run under control 
in tanks. Investigations have been made in the 
Experimental Basin at Washington to determine the 
effect produced upon vessels lying at moorings or 
berthed alongside wharfs in New York harbour when 
the huge liners which call at that port are steaming 
past them, and similar experiments were carried out 
at Bushey in connection with the inquiry into the 
causes of the Olympic—-Hawke collision. It is found 
that not only are these effects experienced in shallow 
water, but that suction or interaction—for want of 
better terms—is considerable even in deep water. 
Endeavours have been made to put definite values 
upon it, and for comparative purposes these have 
been successful, but until recently there has been no 
real test, carried out with vessels propelled by their 
own power, and free to move under the action of their 
own rudders in open water, so that the magnitude 
and direction of these forces might be accurately 
ascertained. A paper submitted to the Institution 
of Naval Architects at its summer meeting in Glasgow 
by Professor A. H. Gibson, D.Sc., and Mr. J. Hannay 
Thompson, M.Sc., is extremely interesting and 
valuable on this account. The paper has been pub- 
lished in these columns and need not be enlarged 
upon ; it is enough to state that exhaustive experi- 
ments were carried out with two vessels under various 
conditions as to relative speeds, angle of helm and 
proximity. The relative courses of the two vessels 
were carefully ascertained, and the angles of helm 
and pressures of the surrounding water upon the hull 
recorded. Such experiments, to the majority of 
minds, are much more convincing for this purpose 
than those conducted with models under the con- 
ditions of experimental tank work, but it is interesting 
to note that in all essentials the results obtained by 
the two methods corroborate one another, and that, 
broadly, the same conclusions would be come to from 
them. 

There are two main causes which may modify 
the movements of vessels in near proximity, and their 
effects are more clearly seen when one is larger than 
the other, as was the case in the investigations which 
are the subject of the paper under consideration. 
One of these causes is the stream-line motion of the 
water passing round the form of the advancing ships, 
and the other is the wave formation produced in the 
vicinity of the vessel by changes of pressure in the 
stream lines. In considering these, it is convenient 
to assume a large vessel passing, or being passed by, 
a much smaller boat, as in the experiments made. 
It is probable that by far the more important of these 
two features is the stream-line effect, for this pro- 
duces a definite current in the water surrounding 
an advancing ship, outflowing at the bow, and in- 
flowing at the stern. The wave formation, which is 
only a manifestation upon the surface of the differing 
pressures in the stream lines, is not so powerful an 
agent in deflecting the smaller vessel from its course 
as would appear at first sight, for while there may be 
an apparent difference of head of water upon the two 
sides of the bow of the vessel, due to the surface 
curvature of the wave through which she is passing, 
the differences of pressure are not nearly so great as 
would be the case with a static difference of head of 
the same amount, and as the motion of the water 
in waves is orbital, there is little or no motion of 
translation conveyed to a body floating on the wave 
at all comparable with the speed of translation of 
the wave itself. Upon a vessel of deep draught the 
effect of such a wave is very small. The main effect 
is that caused by the stream lines, or, as the authors 
of the paper term it, the circulatory motion of the 
water. The secondary effect produced by the waves 
sometimes increases, and sometimes decreases that 
caused by the stream lines, this depending upon the 
relative positions of the two vessels. It does not 
greatly affect the general question to consider 
academically the relative values of these two forces, 
but it is both interesting and valuable to note the 
practical result of their united action upon the vessels. 
The first broad fact which emerges is that there is 
a large and, under certain conditions, dangerous 
tendency to swerve from the normal course when two 
ships are passing one another even in open deep water, 
and that in the opinion of the authors this tendency 
is accentuated in shallow water. This opinion was, 
unfortunately, not thoroughly tested during the experi- 
ments, owing to local conditions, but a few runs taken 


ee 
in shallow water appeared to show an increase of 
the swerving effect, and all theory goes to co. roborate 
it. Another important feature is that interaction 
may take place while the ships are a considerable 
distance apart. The experiments showed that: go}jj. 
sion would occur within one minute after the suctioy 
effects became operative from a lateral distance of 
three lengths of the smaller vessel, and that while 
the magnitude of the suction forces was <lown to 
vary approximately in the inverse ratio of tle square 
of the distance—as theoretical considerations algo 
indicate—yet in some positions of the vessels, the 
resultant swerve and collision are much mov serious 
when initiated at a distance than when started jy 
closer proximity with a correspondingly greate; 
suction force, the time during which the inter. 
action operates is longer and the impact is much 
more dangerous, for the smaller vessel collides with 
the larger one end on, or at an obtuse angle. The 
third important fact to note is that when the relatiye 
speeds of the two vessels is such that the time of 
passing is considerable the danger of collision js 
greater, and therefore any attempt of the larger 
vessel to accelerate her speed must prolong the 
time of passing and greatly augment the suction effect, 
It was also noticed that at the moment of initiation 


of the swerve it is possible to counteract it by imme. 
diate application of the rudder, whereas if the swerve 
be allowed to establish itself, a very mucli larger 
angle of helm is required; in some circumstances 
it is almost an impossibility to avoid collision, 


Further, the swerve is sometimes inward and some- 
times outward, depending upon the speeds and posi- 
tions of the vessels. All these phenomena occur 
in open deep water. 

It will be seen that the experiments fully bear out 
the remarks made in these columns when discussing 
the Olympic-Hawke collision, and justify the con- 


clusion expressed, that it is the obvious duty of every 
navigator to keep the vessel in his charge out of the 
range of influences which may seriously imperil her 
safety. It will also be noticed that the case of a 


small ship overtaking a larger vessel, with a sudden 
acceleration of speed by the latter, making it impos- 
sible for the smaller boat to pass, presents the con- 
dition of maximum suction effect. If, in these 
circumstances, the captain of the smaller vessel 
decides to pass under the stern of the larger vessel, 
the danger will be accentuated, and he may easily 
find it impossible to avoid collision by the use of the 
rudder. It is obvious therefore that there is con- 
siderable danger, even in open water, if ships are in 
close proximity. Fortunately, where there is plenty 
of sea room this need not occur, and it should be noted 
that in such conditions it is only the inward swerve 
which presents any menace. When navigating in 
restricted or shallow waters, the dangers are 
aggravated in several ways. First, the vessels must 
pass in close proximity; secondly, the interaction 
effects are greater in shallow water, and must be 
greater still where the water is both shallow and 
narrow ; thirdly, it is not only the inward swerve 
that is dangerous, for if the vessels are repelled 
instead of being attracted, they may be forced out 
of the channel and go aground. It is highly important 
therefore that these possibilities should be realised 
by captains and pilots, specially those whose business 
it is to navigate ships in rivers and narrow waters. 
The broad facts are already known to the majority, 
from long and occasionally bitter experience, but 
there can be no doubt that many of the collisions 
which occur in river traffic are due to interaction, 
the presence of which is realised in the abstract, 
but of which the magnitude and direction have not 
hitherto been adequately appreciated. The authors 
of this paper have laid a debt of obligation upon all 
interested in navigation, both for the practical and 
exhaustive way in which the experiments have been 
conducted, and for the full and lucid exposition of 
them which has been freely given. 








OBITUARY. 


WILLIAM TREGARTHEN DOUGLASS. 


Iris with very great regret that we have to record the 
death of Mr. William Tregarthen Douglass, son of the 
late Sir James Nicholas Douglass, F.R.S. Mr. 
Douglass was drowned on Sunday afternoon off Start 
Point, near Dartmouth. He and his son had gone 
sailing in a friend’s boat. A sudden gust of wind 
capsized the boat, which immediately sank and left 
its two occupants in the water. For nearly an hour 
they managed to keep afloat by swimming, but the 
father became exhausted and sank. The son, shortly 
afterwards, was picked up by a passing pleasure 
steamer, and although much fatigued speedily 
recovered from his physical exertions. 

Mr. Douglass was born on March 23rd, 1857, #nd 





he was therefore only: in his fifty-seventh year at the 
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time of his death. He received his early education 
at Dulwich College, and subsequently studied in the 
Applied Science Department at King’s College. He 
served his time under his father at the Trinity House 
and in the engineering shops at Blackwall, and subse- 
quently was for some time at the works of Messrs, 
Chance Brothers in Birmingham in order to study 
opties and to acquire knowledge concerning the theory 
and manufacture of lighthouse apparatus. From 
1878 to 1882 Mr. Douglass was resident engineer 
during the pulling down of the old lighthouse tower 
erected by Smeaton and the building of the present 
magnilicent structure. It was while occupied in this 
work that he-had a marvellous escape from death. 
A crane was being hauled up to the top of Smeaton’s 
tower by means of shear legs, when a chain gave way 
and Mr. Douglass was knocked off the tower from a 
height of 80ft. or so by the falling shear legs. Had 
it not been that at that very time an immense wave 
poured over the rock at the base of the tower he must 
have been dashed to death. As it was, the force of 
his fall was broken by the water,and he was rescued 
not very greatly the worse for his terrifying experience. 

After his work on the .Eddystone was finished Mr. 
Douglass was engaged “on the reconstruction of the 
Bishop's Rock Lighthouse and on the building of 
another lighthouse near by on Round Island. This 
occupied him until 1887. Since that time his pro- 
fessional life had been devoted to lighthouse and 
marine illumination work, to harbour construction, 
and sea defence works. It would be wearisome to 
give a detailed list of all the lighthouses for the design 
and construction of which he was responsible. They 
number thirty-eight, and are scattered all over the 
globe. He designed all the lighthouses which have 
been erected of recent years at the Cape and round 
the shores of New South Wales, Victoria, Western 
Australia, and he was also closely identified with 
similar work in South America, the Mediterranean, 
China, and India. He also designed a large number 
of light vessels, light buoys, lighthouse tenders, &c., 
for various authorities, and was one of the foremost 
authorities of his time in this branch of engineering. 
As evidence of this it may be stated that in 1899 he 
was appointed by the Secretary of State for India to 
visit and report on the ninety-odd lighthouse stations 
in India and Burma. 

This branch of his profession, however, by no 
means occupied the whole of his energies. Ever since 
his return to London in 1887 from work in the neigh- 
bourhood of the Scilly Islands he had acted as con- 
sulting engineer to the Royal National Lifeboat 
Institution, and in this capacity he designed and 
carried out the necessary works in connection with 
the building of the lifeboat stations round our coasts. 
The work entailed the solution of numerous difficult 
problems, and anyone who has examined the stations, 
with their extensive and solidly built launching ways 
which have been constructed to his plans and under 
his direction, must have realised the skill and ingenuity 
which is displayed in them. 

Then, again, he was engineer for the Margate Pier 
and Harbour Company, and carried out harbour works 
of greater or less magnitude at Buckie, Cullen, Eye- 
mouth, Findochty, Macduff, Mevagissey, Newlyn, 
Porthnockie, Pwllheli, Sennen Cove (Land’s End), 
and Watchet. He was also engineer for sea defence 
works at Bexhill-on-Sea, Clacton-on-Sea, Criccieth, 
Cromer, Dunbar, Exmouth, Hornsea, Hythe, Lowes- 
toft, and Sheringham. Of these the sea wall at 
Cromer and the system of groynes at Lowestoft are 
perhaps among the most important. He was the 
author of a paper on “‘ Coast Erosion,” read in Feb- 
ruary, 1911, before the Institution of Civil Engineers, 
of which body he became a member in 1887. He had 
previously read a paper before the Institution in 1883 
and another in 1892. The subject of the first of these 
was “ The Eddystone Lighthouse,” and of the second 
“ The Bishop Rock Lighthouse.’ For both these two 
papers he received a Telford Premium, and for the 
second a gold medal as well. Mr. Douglass also 
wrote the article on lighthouses for the present edition 
of the Encyclopedia Britannica, and read a paper 
before the International Maritime Congress in 1893 
on * Dioptric Lenses for Lighthouses.” He was a 
member of both the Institutions of Mechanical and 
Electrical Engineers. 

It is a matter for universal regret that such a pro- 
mising life as his should have been cut short in its 
prime in such a tragic manner, and the entire engi- 
neering profession will unite in mourning the loss of 
« worthy son of a distinguished father. 


. 


JAMES BROWN. 


On the 10th inst. Mr. James Brown, Point Engineer- 
ing Works, Durban, Natal, died in a nursing home in 
London, after an operation for an internal complaint. 
The interment took place at the Old Kirkyard, Aber- 
foyle, on Wednesday, the 13th inst. 

Mr. Brown was born at Campbelltown some sixty- 
nine years ago, but his early days were spent at 
Aberfoyle near to Loch Ard. He served his time with 
Messrs. Chas. Connell and Co., Glasgow, and was 
afterwards in the service of the Cunard Company in 
Liverpool, leaving for Natal in the seventies. He had 


iis full share of the arduous struggles of the early 
days, but, starting a small engineering repair esta- 
blishment in Durban, his sterling methods won slow 
but certain headway, until it became almost, if not 





I 
quite, the largest engineering establishment in Natal, 


and his name was a familiar household word among 
all the sugar planters, collieries, and ships’ engineers, 
not only in the Colony, but throughout East Africa. 

Mr. Brown did not take any active part either in 
the political or general social life of the Colony, but 
his kindliness of heart, open-handed generosity, and 
genial goodwill won him the affection of everyone 
with whom he came in contact. 





WILLIAM THOM. 


THE death is announced as having taken place on 
Wednesday last at his home, Dutton Manor, near 
Blackburn, of Mr. William Thom, the late head of 
the firm of Yates and Thom, of Blackburn. 

For some years past Mr. Thom, who was 72 years 
of age, had not taken an active part in the business, 
his son having filled his place. He, however, took 
a considerable amount of interest in the doings of the 
firm, and it is said that his death was indirectly 
caused by the attention he had been recently giving 
to the reconstruction of the foundry, which was 
burned down some time ago. 

Mr. Thom rose from being an apprentice to the 
post of manager of the undertaking, and the position 
whichtit now holds is due largely to his personal 
efforts. 
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Industrial Chemistry : A Manual for the Student and 
Manufacturer. Edited by Allen Rogers and Alfred 
B. Aubert, in collaboration with numerous authori- 
ties. London: Constable and Co., Limited. 
1912. With 340 illustrations. Price 24s. net. 
Copyright by D. Van Nostrand Company, 1912. 

THE main object of this work, as stated in the short 
preface, has been to assemble the ideas of a large 
number of men who are recognised authorities in their 
respective lines, and thus produce a volume which 
would represent .modern American methods and 
processes. Exactly how far this end has been attained 
it is obviously beyond the province or capacity of the 
purely British reviewer to say, though we hasten to 
add that in our perusal of the volume we have found 
nothing to indicate that, taking the work as a whole, 
this primary object has not been achieved. We 
say on the whole, because, as is perhaps to be expected, 
in a volume produced by so many different writers, 
there are some subjects which appear to us to be more 
efficiently dealt with than is the case with others. 

Probably one of the most difficult tasks which 
face the editors of volumes such as this is to decide 
how much space shall be allotted to the particular 
manufactures dealt with. Another knotty point is 
doubtless as to what subjects shall or shall not be 
included. Here we have a whole chapter, and a most 
interesting and well-written chapter too, on launder- 
ing, while various metallurgical operations based 
entirely on chemistry and carried out in what are to 
all intents and purposes chemical works do not come 
up for consideration. Again, while some subjects 
are rightly treated at considerable length, others 
of perhaps not the same, but still of considerable 
importance, are passed over with a few remarks. 

Of course, we do not overlook the fact that 
undue prolixity would make it absolutely im- 
possible for a book under this title to be compressed 
into one volume, nor must we forget that certain 
branches of chemical industry which in the course of 
a long series of years have risen to imposing dimen- 
sions in this country may be conducted on quite a 
small scale, or even be non-existent in America. 
Instances, however, occur where we feel we are 
justified in drawing attention to inadequacy of 
treatment, most of these cases being in Chapter X. 
Commercial Chemicals, by Mr. Aubert. In. this 
chapter a large number of manufactures find mention, 
the first and last in the list of contents being respec- 
tively soda ash and safety matches. To refer at 
random to one or two of these chemicals we may 
first instance alum and aluminium sulphate, which 
together occupy less than one page. Though we do 
not suggest that the information given as far as it goes 
is in any way erroneous as regards American practice, 
it is certainly extremely fscanty,* in view of the 
importance this branch has assumed in America. 

This reference to the importance of the industry 
is derived, we may say, from the book itself, 
where on page 143 it is stated that the annual con- 
sumption of sulphuric acid in the alum manufacture 
amounts to 71,426 tons. The alum indvstry in Great 
Britain is practically confined to three firms of the 
first magnitude, of which one burns about 10,000 
tons of pyrites annually to supply the vitriol necessi- 
tated. Of late years aluminium sulphates, either 
pure or containing a percentage of iron, have come 
into increasing use as precipitants in sewage puri- 
fication works, and this branch of the alum industry 
has witnessed considerable development. In one of 
the British works the raw material used is Australian 
alum stone, while in the others the alumina is obtained 
from clays and shales of various origin. With regard 
to this manufacture in Great Britain it is certainly 
the case that the details of the processes employed are 
kept as far as possible a matter of secrecy, and we do 
not ignore the fact that something of the sort_may 





obtain in America; but, at any rate, there is no harm 
in suggesting that in future editions of the’volume 
this manufacture might be accorded more detailed 
treatment. Potassium cyanide is another important 
chemical which is dismissed in a few lines, though 
the use of spent oxide from gas purifiers as a source of 
cyanides is mentioned under the heading of illuminat- 
ing gas. Sodium cyanide, which is now produced so 
largely in Great Britain for use in gold extraction 
on the Rand, and also for the cyaniding of silver ores 
in Mexico, finds no mention, and, in fact, with regard 
to the cyanide manufacture generally the reader is 
left in ignorance of its importance in the States. 

But we must not consider this chapter at greater 
length, and, indeed, looking at the size of the book 
and the multiplicity of its topics, it is obvious that a 
bare reference to its contents alone would exhaust 
our available space. Perhaps the most useful method 
of procedure is to discuss one or two of the chapters 
from the point of view of British practice, and we 
herewith make a commencement with the important 
body sulphuric acid. Chapter VII., which is devoted 
to this manufacture, calls for the highest praise, 
being clearly written, well illustrated, and including 
everything of real importance, though, of course, its 
author had not the space in which to emulate Lunge. 
The paragraph on page 145 on the corrosive properties 
of the acid is very interesting, though we cannot say 
that we have ever heard of liquid SO, acting on cast 
iron with explosive violence. Weak acid certainly 
has a most destructive action on wrought iron and 
mild steel, and to a lesser extenton cast iron. In 
elaboration of what the author says on this subject 
of corrosion, we may add that the action of the 
Gay-Lussac tower acid, if under-concentrated in the 
Glover tower, causes serious damage to lead pipes. 
Where the chamber space is small, for example, 
8 cubic feet to 9} cubic feet per pound of sulphur, 
the corrosive action may be keen enough to riddle the 
lead lining completely in two years’ time. Whatever 
the case may be with regard to iron and steel, we 
strongly hold the opinion that as regards lead the 
corrosion is due to excessive nitrogen compounds, 
and not to the dilute sulphurous or sulphuric acids. 

Like England, but not to the same extent, America 
imports large quantities of pyrites. We do not see 
any reference in this chapter to Norwegian pyrites, 
which is now used in Great Britain to the amount of 
about 80,000 tons annually. Though slightly lower 
in sulphur than the well-known Spanish brands, it 
has the advantage of being practically free from 
arsenic, and the acid plants using it have no need of 
the de-arsenicating process referred to on pages 
193-196. In this country sulphur is hardly used at 
all in the vitriol manufacture, though to a considerable 
extent for making sulphurous acid. The author 
rightly points out the importance of properly adapting 
the size of the ore to the character of burner in use, 
to which we may add that the size of the ore often 
has to be altered according to the particular mine from 
which the pyrites comes. The relative economy of 
burning lump ore or fines is a matter on which much 
difference of opinion exists, and our author has 
evidently, somewhat of an open mind. Taking the 
cost of crushing and the reliability of the burners 
collectively, we are not at all certain that any advan- 
tage accrues from the substitution of mechanical 
fines burners for the ordinary lump kilns. Mechani- 
cal burners have an awkward habit of breaking down, 
and the insertion of a new rake often involves the 
breaking up of one or more beds of partly burned ore. 
Moreover, these troubles have a knack of occurring 
at night time, when the necessary assistance is not 
immediately available. Then, again, there is the 
dust trouble tending to the production of dirty acid 
even with the best dust chamber installations. Under 
all the circumstances, therefore, can we wonder at 
manufacturers only adopting mechanical furnaces 
under the pressure of particular circumstances or 
through the glamour of furnace makers’ literature ? 

Referring to the lump burner shown on page 153, 
we have found it convenient to have the top arch 
over the main gas flue 14in. or 15in. above the kiln 
arch to allow when necessary a boy or man to 
clean the flue thoroughly. The nitre potting arrange- 
ment shown also in Fig. 116 is one which causes loss 
of nitric acid, and also considerable discomfort to the 
workman when the top cover is open. A _ better 
arrangement is to introduce the nitre from the front 
just over the pot, whereby the inhalation of escaping 
gas by the workman is obviated. The instructions 
as to working of brrners are excellent, but it requires 
considerable experience to control these conditions 
properly. In lump burners it is very important to 
have the bed broken up and charged in such a manner 
that all parts of the kiln are sufficiently open to allow 
the air to pass uniformly through the charge. 

The author is not didactic as to the merits of this or 
that tower packing referred to on page 168, and we 
must confess that in our experience makers of special 
packings have frequently made claims which have not 
been substantiated in practice, this especially as 
regards increased output. Some useful remarks 
are made on the difficulties associated with the inlet 
pipe to the Glover tower. We think the use of a thick 
cast iron pipe about as good as anything, especially 
if it is double-ended at the point of insertion, thus 
providing an air-cooled space; when corroded it 
may be filled with acid-resisting packing. We 





agree with the remarks on the capacity of the Glover 
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tower and with regard to the paragraph on acid coolers. 
Both the types described are good devices ; though 
there are many modifications of circular pipe coolers 
in vse they show little fundamental difference. 

With regard to the tower storage tanks, we think 
that those lined with 6 lb. lead are on the light side, 
and prefer the use of 10 lb. lead as being cheaper in 
the long run. This, we note, is recommended on 
page 203 for storing acid prior to shipment. Passing 
to page 184, the author recommends water sprays 
instead of steam inlets to the chambers. Experience 
in England, however, has not proved altogether 
favourable, and several of our works have reverted 
to the use of steam. On page 187 he refers to the 
English practice of allowing 22 to 29 cubic feet of 
chamber space per pound of sulphur burnt against 
the 16 to 22 cubic feet of American practice. It 
may surprise the author to hear that many acid 
makers in this country are working with plant of 
10 to 14 cubic feet per pound of sulphur per twenty- 
four hours, and it is a pity that manufacturers 
generally cannot be made to see that this procedure 
is not in the interests of economy, which, in our 
epinion, demands 25 cubic feet. But we really must 
not linger any more over this excellent chapter, as our 
space is rapidly becoming exhausted, and with the 
remark that the relative advantages of the chamber 
and contact systems depend largely upon whether 
weak or strong acid is to be the main product of the 
works we pass on to Chapter VIII., in which the 
same author writes instructively on nitric acid. 

Next to the strong 100 degrees Tw. acid 
used for explosives, the most common strength made 
in England is the 80 deg. Tw. A good deal of this, as 
also weaker acid, is made in Birmingham, where there 
is a large demand from the jewellery trade. The 
pot still with balloon and vertical pipe water cooler 
is the usual plant, one ton of nitrate of soda being 
worked off per still per twenty-four hours. As 
packing for the wash tower slag balls have in some 
cases taken the place of pumice or coke. 

As regards the other subjects treated of, we can 
only make a few observations at random, it being 
impossible to do more. In Chapter XIII., on Lime, 
Cement, and Plaster, stress is laid on the advantages 
of the continuous vertical steel kilns lined with fire- 
brick over the old intermittent kiln built of limestone 


blocks. Although large firms like the Buxton Lime 
Firms, Limited, are now adopting the continuous 


kiln, yet the older type is still very largely in evidence 
up and down this country, its use being by no means 
limited *‘to farmers and other small producers of 
lime.”” The remarks on hydrated lime are of great 
interest. It is now getting quite the ordinary thing 
in this country to hydrate the lime sold to farmers, 
among other consumers. In Chapter XVII. an inter- 
esting account is given of the sublimed white lead 
manufacture as carried on by the Picher Lead Com- 
pany. This product seems to be firmly established 
in commerce in America, and it would rather seem as 
if it was not so much the disadvantages of the product 
as a paint as some defect in the process itself which 
caused so much money to be lost over the Hannay 
process at Glasgow some twenty years ago. 
Concerning fertilisers the author brings our informa- 
tion with regard to the new body cyanimid—to adopt 
his own spelling—up to date. In England we know 
this and associated bodies such as nitrolim by- 
products of the Norwegian calcium carbide industry, 
and we are not clear as to whether ‘the author is 
quoting Norwegian results and analyses or is referring 
to work done in America. Chapter XXI. comprises 
a good summary of the illuminating gas manufacture. 
With regard to the disposal of the ‘Tesiduals, Fig. 255 
shows a ‘plant for the recovery of ammonium sulphate 
from the ammonia liquor. This, however, we read, 
is done at only a few gasworks in America, which 
perhaps accounts for the very meagre amount of 
space accorded to this impor‘ant manufacture both 
in this chapter and in Chapter X., where it also comes 
up for mention. In Great Britain it has become 
increasingly common for gas companies to work 
up their ammonia liquor, and, in conjunction with the 
plant, to use a Chance-Claus sulphur kiln for the 
recovery of sulphur from the foul gases, instead of 
merely using these as *‘ economiser ”’ fuel, as described 
on page 245. The author states that the spent oxide 
from the gas purifiers is valueless for the production of 
sulphuric acid, owing to the presence of tar. In Eng- 
land, however, prominent acid works at Manchester 
Nottingham, &c., use no other source of sulphur, the 
tar content beinglower. The subject of soap, glycerin 
and candles in Chapter X XVII. is not dealt with in suffi- 
cient detail to be of much service to the manufacturer, 
though it forms a synopsis which may prove useful 
to other classes of readers. In Chapter XXX., 
under the heading of Resins, Oleo-resins, Gum-resins, 
and Gums, we have a couple of pages devoted to 
india-rubber, a substance which is not a resin, nor is 
it a gum, though Americans persist in so designating 
it. A little revision at the hands of a practical 
rubber manufacturer would have made these pages 
of more value, the subject of the rubber manufacture 
being a very difficult one to summarise in a few para- 
graphs. The remarks on compounding and loading 
are needlessly separated, and it is quite incorrect 
to say that litharge, chalk, &c., are only used for 
inferior grades of rubber. The paragraph on re- 
claimed rubber is incomplete without some reference 
to the largely used alkali processes. With regard to 
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sulphurised oils, we are much surprised to hear that 
they are sometimes used alone without any admixture 
of rubber. With a mere mention of the important 
chapter on casein, which ends the volume, we must 
now bring to a close this review of a book which is 
full of good things and which, despite a few minor 
defects, must be hailed as a valuable compendium of 
those industries based upon the science of chemistry. 





THE FRENCH DESTROYER COMMANDANT 
RIVIERE. 


THE French torpedo-boat destroyer Commandant 
Riviére was built by the Chantiers et Ateliers de la Gironde 
at Bordeaux, her machinery being supplied by the Maison 
Breguet, of Paris. She has recently undergone her 
official trials, and has turned out to be one of the most 
successful vessels of her class, which also includes the 
Bouclier, Boutefeu, Casque, Cimeterre, Dague, Fourche, 
Faulx, Bory, Dehorter, Garnier and Mehl. Her leading 
particulars are as follows :— 


Length overall .. si 254ft. lin. 
Length between - rpendicula ars .. 249ft. Sin. 
Beam. — 25ft. 7in. 
Depth 16ft. 9in. 


9ft. 10in. 
735 tons 
800 tons 


Draught, aft ‘ 
Trial displacement 
Service displacement 

The hull is built of Siniatinen seal diantien a breaking 
strength of 38 tons per square inch, and an elongation of 
12 per cent. The stem is of forged steel with lugs for the 
attachment of the forward stringers. The stern port 
and shaft brackets are of cast steel. The rudder is also 
of cast steel covered with galvanised steel plates. The 
rudder post is of forged steel. The hull is double clincher 
riveted, excepted for a length of about 8ft. 5in. at the 
stern, where single clincher riveting with strengthenings 
isemployed. There is a central teak keel 9- 84in. by 4-73in., 
and on either side of this there is another teak keel. 
Bilge keels have been worked in for about half the length 
of the vessel. 

The hull is divided into ten water-tight compartments, 
which are as follows :—(1) Forward collision compart- 
ment; (2) store, provision and black powder compart- 
ments ; (3) crew’s quarters, ammunition room and chain 
locker; (4) forward boiler-room; (5) aft boiler-room ; 
(6) starboard turbine-room; (7) port turbine-room ; 
(8) officers’ quarters; (9) petty officers’ quarters; and 
(10) aft collision compartment. 

The crew’s quarters have been designed for sixty-eight 
hands. There are seven cabins for the officers and accom- 
modation is provided for six petty officers. The accom- 
modation as a whole is more comfortable than in the case 
of former destroyers. Heating is effected by means of 
coal stoves. Electric fans capable of discharging some 
71,000 cubic feet of fresh air per hour are provided for 
ventilation. The vessel is electrically lit throughout. 
The decks are covered with linoleum. 

The boat has been specially designed so that she may 
keep her speed in a heavy sea. The navigating bridge is 
17ft. above the water-line. On this bridge is the chart- 
room, in which are arranged the telegraphs, voice tubes, 
&c., communicating with the engine-room; the wireless 
telegraphy room, the torpedo control station, boiler, 
air and turbine pressure gauges, compass, steering wheel, 
&c, The two-cylinder steering engine is on the main 
deck below the bridge. There is also a hand-operated 
steering wheel aft. The rudder can be turned through 
an angle of 35 deg. on each side of the centre line. There 
are two anchors, each weighing 1676 lb., at the bows, 
with some 160 fathoms of 28 mm. (just over lin.) cable. 
There are also three kedge anchors, each weighing 552 |b. 
Two boats about 23ft. long, a dinghy, and two 12ft. canvas 
boats are carried. There are two bilge pumps, each capable 
of dealing with 30 tons of water per hour. Electric current 
is provided for different purposes by two 12-kilowatt 
dynamos driven by internal combustion engines. There 


is one searchlight, from 


2ft. in diameter, and taking 
50 to 75 ampéres, above the navigating bridge. 

The armament consists of two 4in. quick-firing guns, 
one forward and one aft, and four 2-5in. quick-firers on the 
sides. One hundred rounds of ammunition are carried 
for each of the 4in. guns, and 375 rounds for each of the 
2-5in. guns. The shells are raised from the ammunition 
rooms by electric conveyors. The ammunition rooms 
themselves are ventilated by fans designed to deliver 
14,100 cubic feet of fresh air per hour. There are four 
18in. in diameter, arranged in pairs above 


torpedo tubes, 
A reserve of six torpedoes is carried 


the turbine-rooms. 
in special tubes on deck. 

Steam for the main propelling machinery the 
auxiliaries is supplied by four du Temple boilers, fired 
with liquid fuel—mazout burnt in Thornycroft-Breguet 
burners. The boilers work under a maximum pressure 
of 228 Ib. per square inch. The air pressure for the stoke- 
holds is given as being that due to a head of 180 mm. 
(or, say, 7in.) of water. For this purpose there are 
four steam-driven fans, each having a capacity of 2,160,000 
cubie feet per hour. The heating surface of the boilers 
is 20,660 square feet. According to the contract under 
which the machinery was supplied, the consumption of 
fuel was not to exceed 1-33 lb. per square feet of heating 
surface per hour. The fuel tanks are of a capacity to 
give a calculated active radius of 372 miles at full power 
and 1170 miles at 14 knots. 

The main engines are two Breguet marine turbines— 
a drawing of one of which is given in our Supplement, 
and a view taken in the workshops, above. Each turbine 
drives one propeller, and each, with its auxiliaries, is 
arranged in a separate water-tight compartment. In 
each turbine casing there is an ahead and astern turbine, 
both mounted on the same shaft. These turbines have 
been designed for a total of 14,500 shaft horse-power at 
650 revolutions per minute, and to produce a calculated 
average speed of 31 knots during a six hours’ run. The 
propellers are 7ft. lin. in diameter, and have an average 
pitch of 6ft. 5in. The cooling surface of the condensers 
is 10,365 square feet. The fans for cooling the engine- 
room are designed to deliver 36,000 cubic feet of fresh 
air per hour. 

The figures of the official trial were as follows :— 


Six Hours’ Full-power Trial. 


and 


Displacement 735 tons 


Mean draught amidships : 8ft. 9in. 
Pressure at boilers, Ib. per square inch .. .. 228 
Pressure at turbine steam chest, Ib. feats square 

inch 4 171 


Air pressure in stokeholds - 
Pressure of fuel at burners, Ib. per r square inch 
Revolutions per minute ; 





Mean speed .... 5 ee “Ee “cw, Ser ee 
Best run ‘ a ee em 
Contract spe ed. ness 31.0 knots 
Shaft horse-power 15,700 
Vacuum at condensers 25.2in. 
Consumption of fuel— 

Per square foot of heating surface, as per 

contract at 31 knots .. .. .. 1.33 Ib. 
Ditto, actual at 32.25 knots 1.30 Ib. 


Per hour at full power, as per contract at 
31 knots 
Ditto, actual at 32. 25 knots" 
Per mile .. a 
Condition of weather 


Eight How s’ Consumption rr ial at 14 knots. 





3) 
Fine 


Displacement 735 tons 
Draught amidships Sft. 9in. 
Boilers under steam 4 2 
Pressure at boilers, Ib. per square inch 199 
Pressure at steam chest, Ib. per square inch 56 
Air pressure in stokeholds . ° 1.17in 
Pressure of fuel at burners, Ib. per " square i inch 4 


Number of revolutions 
Mean speed . 
Vacuum at condensers 


8 
14.09 knots 
29.1in. 


Consumption of fuel, totai per ee Bo. 25 tons 
Consumption of fuel, per mile Ben eas 176 Ib. 
Miles per ton of fuel burnt .. 12.5 


It will be noticed that the a of canted siiaiidieiption 
with a speed of 32-25 knots were less per square foot of 
heating surface than the limit provided in the contract 
for a speed of only 31 knots. 

The Breguet turbines are fitted with de Laval discs. 
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They are of the drum type designed to obtain, by 

means of several drums on one shaft, all speeds from that 

of cruising to the maximum possible with the same ease 

which characterises the reciprocating engine. ; 
The one shaft carries an ahead and an astern turbine. 


The former 1s divided into high-pressure and low-pressure | 


and both work on the impulse principle. The 


portions, “ 2 7 ; A 
} sure portion of the ahead turbine is contained in 


high-pre: 


ooo 


Woter 





| 

| the first dise is employed. In this case the steam acts 
| on the first disc exactly as it does in ordinary de Laval 
| turbines ; onlya fraction of the total pressure available 
| between that of the boiler and that in the condenser is 
| utilised in it. 

in the turbines of the Commandant Riviére there are 


‘separate speed of rotation. 


which form with their interior cylindrical faces—served 





| three steam supply inlets, each of which corresponds to a | shaft is free to expand and contract. 


The working of a single | 


with graphite so as to avoid the use of oils—a steam- 
tight joint, and by their side faces, which are carefully 
machined and adjusted in contact with the internal 
surfaces of the bronze box, a steam-tight joint between 
themselves and this box. Owing to this arrangement the 
Steam tightness 
is independent of this expansion and contraction, and 
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Section thro’ Aft Boiler Room 
(looking forward) 
Twe Encineer 


4, High-pressure turbines. 
Bb, Low-pressure turbines. 
(, Astern turbines. J, Re 





arve oil 


1), Condensers. K, Evaporators with feed pump. 
L, Bilge pumps. 
M, Air compressor. 


E, Circulating pumps. 
F, Pumps for extracting condensed steam, 


G, Dry air pumps. N, Oil pumps. 


Section thro’ the Forward Engine Room 


H, Ventilating fans. 
1, Water tanks with filters. 


(looking Aft) (looking forward) 


O, Oil engine-driven dynamos. 
P, Tank for oil for engines. 

Q, Switchboard. 

R, Oil tanks. 

S, Forward boilers. 

T, Aft boilers 

U, Fans. 


tanks. 


Section thro’ the Aft Engine Room 


Section thro’ the Forward Boiler Room 
(looking forward) 


Swain Se 


V, Feed pumps. 

W, Feed-water heaters. 
X, Main oil pumps. 

Y, Hand oil pumps. 

Z, Oil heaters. 

a, Fresh air inlet cowls. 
b, Vitiated air outlets. 


Fig. 1-ARRANGEMENT OF THE MACHINERY OF THE COMMANDANT RIVIERE 


one casing, while the low-pressure portion and the astern 
turbine are in another casing. Between the high and 
low-pressure turbines is a thrust bearing. 

The use of the impulse principle in Breguet turbines 
has for its object :-— 

(1) To allow of a considerable amount of play between 
the fixed and moving portions. The play or clearance 





Revolving Disc, 


| hand wheel, which actuates a special steam valve, allows 

| the engineer in charge to obtain different speeds by 

increasing or diminishing the number of inlets in operation 
and by throttling the steam. 

The casings, which are of cast iron, are divided into two 

| portions by a horizontal steam-tight joint. At the ends 


| of the casings are the stuffing-boxes and bearings. Steam 


Front View of Revolving Disc. 
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Fig. 2—ARRANGEMENT OF BLADES IN BREGUET TURBINE 


is sufficiently large to ensure that, in case of breakage of a 


blade or blades—which, by the way, has never yet occurred | 
—if the broken portion were to lodge between the fixed | 


and moving portions it would cause a minimum of damage. 
(2) To obtain with a given speed of steam the same power 
as with a reaction turbine, with a lower peripheral speed. 
Theoretically, the Breguet turbine with de Laval dises 
operates with unthrottled steam, but in the marine turbine, 
in order to obtain different powers, partial admission to 


inlets and outlets valves and pressure gauges are arranged 
in or on the casing. 

There are arranged on the shaft :— 

(1) A bronze obturator or packing ring which forms an 
| imperfect joint, but which, nevertheless, can withstand 
| the difference of pressure between that of the steam inside 
| the casing and that of the atmosphere. 

(2) A number of rings, which are held up against the 
action of gravity by special springs free on the shaft, and 





lubrication in the shaft stuffing-boxes is unnecessary, 
the stresses only affecting portions which do not move. 

The bearings, which are of a special type of bronze, 
have been designed with a view to preventing the escape 
of the smallest quantity of oil. "Throwers formed on the- 
sheft always tend to lead the oil back into the bearing. 

The rotor is made up of a series of crowns carrying the 
moving blades. They are keyed on the drums, which are 
themselves of forged steel and keyed on the shaft. Shaft, 
drums and crowns are made of the same metal—homo- 
geneous forged steel—and are machined all over so that 
very nearly perfect balancing is obtained by machining 
alone. The blades are made of bronze, of high tensile 
strength. This metal was chosen because of its non- 
liability to oxidation. The blades are cut from bars, 
being milled in the direction of the length of the bar. 
The makers consider that milling alone can produce with 
perfect precision the exact profile arrived at by calculation. 

The fixed and moving blades are mounted as follows :— 
The feet, which have the form of keys, engage in slots 
formed in the peripheries of the forged steel crowns. 
After being mounted, the feet are riveted on both sides 
of the crown. ‘The running blades also have lugs at their 
outer extremities, which, after the blades have been 
mounted, are firmly riveted together. 

The fixed blades are also connected solidly together by 
a ring of copper, hammered into an undercut slot formed 
in the internal periphery of the rings. The arrangement 
is shown in the accompanying engraving—Fig. 2—and 
it is claimed that for solidity and stiffness the method of 
mounting is unrivalled. 

The turbine has a safety governor which completely 
cuts off the steam should the speed rise beyond 10 per cent. 
in excess of the normal. Forced lubrication is employed, 
all the arrangements being in duplicate, and all the bearings 
are water cooled. The bearings are entirely separated 
from the case, and the steam never comes into contact 
with them, so that no oil can possibly get into the turbine 
casing. Because of this and by reason of the choice of a 
proper metal for the blades, it has been found possible to 
use steam superheated up to 400 deg. Cent. 

The general arrangement of the machinery in the boat 
is shown in Fig. 1. 








THE proposal of the managing director of the Chekiang 
Railway, to construct the short line connecting Changsan, 
in Chekiang, and Yusan, in Kiangsi, has received enthu- 
siastic response, and some definite action has been taken 
toward the carrying out of the project. This line, short 
though it is, will be a connecting link, greatly needed, 
between the grand routes of the two provinces to Anhui 
and northward on the one hand, and to Fukien and 
Kwangtung on the other hand. 
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150-H.P. TWO-CYCLE SEMI-DIESEL ENGINE 


PETTERS, LIMITED, YEOVIL, ENGINEERS 

















TWO-CYCLE ‘‘SEMI-DIESEL” ENGINE. | we inspected was the first three-cylinder combination to 
be turned out. 

THE expression “semi-Diesel”’ is, unfortunately, too The accompanying engravings will give a good idea of 
firmly rooted in engineering terminology to be easily | the general appearance, and of some of the details of this 
eradicated. As it is not in the least self-explanatory, we engine. As will be seen from the line engraving the design 
may say that it is used to designate an internal combustion | follows a straightforward plan. Each cylinder is entirely 
oil engine in which the compression pressure is more than | independent of the others, and any one or more can be 
it is in an ordinary oil engine, and less than it is in a Diesel | shut down or started separately. The cylinders are of the 
engine. The temperature produced by the compression | usual two-cycle type with exhaust ports at the centre and 
is not sufficient by itself to ignite the charge, and has to be | enclosed crank cases for air compression purposes. As is 
assisted by a sparking plug or hot tube. Indeed, only in | customary in engines of the two-cycle type the top of the 
the fact of the relatively high compression is there any | piston is shaped in such a manner that the fresh air 
ground whatever for associating the name of Diesel with | entering the cylinder from the crank case by way of the 
this class of engine. The semi-Diesel engine, badly | central ports sweeps upwards to the top of the cylinder and 
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— 
disc type is arranged in the trunk leading the air from the 
crank case into the belt in the cylinder wall. The injection 
of the fuel oil into the vaporising chamber through the 
sprayer is effected by a variable stroke oil pum) driven 
by excentric from the end of the main crank shatt. ‘The 
stroke of this pump is regulated by the governor, which 
causes a wedge suspended in front of the pump plunger to 
rise or fall according as the speed of the engine increases oy 
decreases. "There are three such pumps on th engine 
inspected, one for each cylinder, and by means of simple 
lever handle arrangement any one pump can be thrown 
into or out of gear independently of the action of the others, 
The governor is of the vertical centrifugal type, and js 
driven by skew gearing from the crank shaft. \ water 
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Crank Case Diagram. 


INDICATOR DIAGRAMS 


circulating pump and a forced-feed lubricator are also 
carried by the engine. 

The manner of lubricating the gudgeon pin is claimed to 
be very satisfactory, and practically to eliminate all wear on 
the pin. The gudgeon pin is hollow, and on its lower side 
is drilled with a series of holes. One end of the pin is 
closed, while at the other is fitted a bronze plate ground 
with the piston so as accurately to fit the bore of the 
cylinder. A spring behind this plate tends constantly to 
press it against the cylinder wall. A vertical groove is 
cut on the rubbing surface of the bronze plate from its 
upper edge to about the centre, where the groove ends ina 
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PETTER’S TWO-CYCLE 150-H.P. SEMI-DIESEL ENGINE 


named though it may be, is, however, a distinct type of | drives the products of combustion out through the central | 
prime mover, and is commonly claimed to have certain | exhaust ports in the opposite wall. The interior of the | 


distinct advantages over either of its parents. Thus for'| cylinder head is of a special shape, designed to secure a good 
all powers less than, say, 200 horse-power it is said to be | degree of turbulence in the compressed charge. This 
cheaper as regards first cost than a corresponding Diesel | turbulence not only results in the mixture having a uni- 
engine. In comparision with an ordinary oil engine of | form composition, but, as shown by Hopkinson and Clerk, 
similar power it is more economical in fuel, can run on a | increases the mean effective pressure developed on explo- 
greater variety of oils and occupies less floor space. sion. Ignition is brought about by a red-hot tube heated 
We were recently afforded an opportunity of inspecting | initially by a lamp and subsequently kept warm by the 
a three-cylinder two-cycle semi-Diesel engine at the works | heat developed by the combustion of the charge. 
of Petters, Limited, Yeovil. This firm has been paying The admission of compressed air from the crank case to 
considerable attention to the semi-Diesel engine for some | the cylinder is, of course, controlled by the piston over- 
time past, and has already manufactured many single- | running and then cutting off the central inlet ports at or 
eylinder and two-cylinder examples. The engine which | near the lower end of its stroke. A non-return valve of the 
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sharp edged hole leading into the interior of the pin. A 
small vertical groove is also cut in the piston surface 
directly above that in the bronze plate. The oil delivered 
by the forced feed lubricator enters the cylinder by a hole 
so disposed as to be over-run by the groove in the piston 
at each stroke. The sharp edge in the bronze plate 
collects the bulk of this oil off the cylinder wall and delivers 
it into the gudgeon pin. ; 

A self-starting arrangement can be fitted to the engine. 
This consists of a compressed air receiver with the neces- 
sary pipes, valves, &c. The receiver is charged from the 
engine while it is running, and the air thus stored is, when 
required, delivered into the cylinders through sp¢ cial 
starting valves. , 
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gome of the leading dimensions of the engine are as 
‘ 
follows : 
ated horse-power .. .. «2 -. «. «- 150 
see FP-M. .. 2+ se oo oe oe 250 
Diameter of cylinder bore.. .. .. .. .. Lb5in. 
Stroke .. «2 e+ oo «+ os of oo of 14m 
Dianieter of crank Go.) Sc -eecwe oa 
Diameter of fly-wheel.. .. .. .. .. .. ft. 
Width of flywheel .. .. «. «. «. «. 12in. 
Approximate net weight .. .. .. . .. 14 tons 14 cwts. 
The results of some tests on the engine inspected have 
been communicated to us by the makers, and are given 


below. We reproduce also indicator cards taken from the 
cylinder and from the crank case. 


Test «es ee ee Full load Half load Quarter load 
BHP... -- s+ s+ oo 2624 sna a ss 39 

pM. yc ee 252°6 » 268 se 260 
Total fuel used, pts... 292 46 a 30°8 
RaHTUN :-. |s20 tec mt 4 9 1 = 1 
Fuel per hour, pts... .. 73 if 46 a 30°8 
Fuel per H.P. hour, pts. 0°48 és 0 59 oe 0 79 

{ Crude Texas Russian Russian 

Fuel used +s. 28, O° ee naphtha naphtha 
specific gravity of fuel .. 07938. 0390. 0° 890 

Messrs. Petter also inform us that on a full load test for 
one hour on Russian naphtha the consumption worked out 


at 0-44 pint per B.H.P. hour. 








COAL FOR POWER PLANTS. 
By G. BASIL BARHAM, A.M.LE.E. 


Tue modern system of carrying out business by strictly 
scientific methods does not as yet appear to have found 
its way into the offices of many of the large companies 
which are selling power obtained from  coal-burning 
furnaces. In almost every other business the manage- 
ment, the buyer and the works manager are in constant 
communication ; the question of purchases is one to which 
anxious thought is given, and nothing is bought for use 
or for re-sale which is not approved of by the chiefs of the 
different departments concerned. In many large power 
stations it is the custom for a buyer to make all purchases, 
a duty which he carries out with the direct object in view 
of cutting down expenditure as far as possible without 
sacrificing efficiency. With most engine-room stores, 
with cables, instruments and the general run of acces- 
sories, the policy pursued may be, and no doubt is wise, 
but if the buyer has to add to his duties the purchase of 
coal he may be placed at a disadvantage by reason of in- 
sufficient knowledge of coal and its constituents. Such 
purchasing should certainly be left to the engineer who is 
responsible for the ‘output ; or, at any rate, he should be 
consulted in the matter and the utmost weight attached 
to his opinions. 

It may be said at once that it is impossible to buy 
satisfactory coal on a commercial basis alone. Price 
and delivery are not the only things that have to be taken 
into account, nor is the quality only to be judged by its 
B.Th.U. value. But with the ordinary buyer who looks 
at the purchase from what he considers to be a business 
point of view, that coal, which is lowest in price and is of 
high B.Th.U. value, is the coal he will purchase. Yet 
that coal might be quite unsuitable, while a coal of a some- 
what higher price and lower heat value might give full 
satisfaction. The engineer, on the other hand, does not 
look at the matter from the same standpoint. He wants 
the coal that will give the best resclts in his furnaces, 
under the conditions which obtain in his own stokehole, 
and those conditions may be such that a certain coal 
could be burned there economically, whilst another and 
perhaps theoretically better grade could only be used to 
disadvantage. 

There is a number of differences existing in coals 
obtained from various localities, and this variation is 
undoubtedly due to dissimilarities in the consecutive 
operation or influence of three factors ; that is, in the kinds 
and sources of the original constituents of the coal; the 
conditions under which it was accumulated in the first 
place, and the influences to which it was eventually 
subjected; and in the phase and stage of the process of 
coal forming to which it has reached. There are not 
two kinds of coal in which all these three factors have 
acted alike. The comparative importance of any one of 
them varies from coal to coal, and they combine, as has 
been said, not only in complex but also in constantly 
changing phases and efficiencies, so that their products, 
though often apparently similar, are never exactly the 
same. 

It must be remembered that the vegetable matter from 
which coal resulted underwent a bio-chemical stage of 
putrefaction or fermentation during the process of con- 
version, before the stage of chemical and physical altera- 
tion which was mainly induced and governed by geological 
influences, and in which the action was entirely dynamo- 
chemical. In all the chemical changes undergone the most 
important from a power point of view was the elimination 
of the oxygen contained, which was, of course, a gradual 
process. How gradual may be judged from the fact that 
the original woody matter, in its lignose and cellulose 
would contain over 40 per cent. of oxygen, and during 
its conversion to the highest grade of anthracite, a process 
which must have occupied countless millions of years, 
the whole of the oxygen has not yet been driven out, 
but some 1.75 per cent. still remains. 

The amount of oxygen present in coal determines to a 
great extent its suitability for use. Its deleterious effect 
18, roughly speaking, about the same as that of ash. 
Calorimeter tests have been made which seem to show that 
two coals having the same carbon content, but with re- 
versed proportions of oxygen and ash, the one with 
15 per cent. oxygen and 4 per cent. ash and the other with 
15 per cent. ash and only 4 per cent. oxygen, had approxi- 
mately the same heating efficiency. The British thermal 
unit value of coal is in practice determined chiefly by 
the amount of ash contained. One coal, for example, 
may show 25 per cent. volatile constituents, 65 per cent. 
fixed carbon and 10 per cent. ash, whilst another may 
anilyse out as consisting of 75 per cent. fixed carbon, 
15 per cent. volatile and 10 per cent. ash. The two coals 
will not burn equally under the same conditions. The 
first-mentioned, with the high percentage of volatiles, 
would prove most unsatisfactory in a poor furnace in 
which the low volatile coal would burn to advantage. 
But the B.Th.U. value of the two coals would be roughly 
the same. 





When coal is bought the agent—who frequently knows 
little about the matter—or the colliery proprietor, as the 
case may be, explains that the fuel is high in heat value. 
If the purchaser has not had the benefit of lengthy practical 
experience he is largely influenced by what the seller, 
whom he regards as an authority, says, and if the price 
is right he will purchase. The engineer then has to make 
the best of matters, and he it is who is blamed if the results 
are not up to expectation. It is not an uncommon occur- 
rence to find that to get these results so much coal has to 
be burned in excess of what should be the case that the 
cost of fuel in proportion to power obtained is so high as 
more than to outweigh the primary saving effected. 
Where mechanical stokers are used, the suitability of the 
coal to the furnace is everything, as it is almost always 
impossible to use any sort of fire iron. Yet the coal may 
be such as requires to be frequently worked in order to 
get good results. 

Another point is that a coal often contains impurities 
which cannot be considered as ash, the presence of which 
is frequently unsuspected. It is obvious that if these 
are constituents and are not recognised as being present, 
and which consequently are not included amongst the 
factors for mineral or non-coal content, but are included 
in the estimates formed as to the total coal substance, 
the calculations based on the figures which are wrongly 
considered as correct, will be erroneous, and it would 
appear that we have not yet a fair basis from which to 
draw conclusions as to the actual coal constituent. As an 
example, it may be pointed out that a certain coal may 
contain as high a proportion of sulphur as 8 per cent. 
If that coal is taken from a pit at which coal washing is 
the custom, it may easily happen that one load may contain 
the full percentage of sulphur and another may have from 
1 to 3 or 4 per cent. less. And there are other volatile 
constituents which have a low heat value or no value at 
all, which are either burned or escape in the waste gases. 
Water of hydration in the shale is often present to the 
extent of 8 or 10 per cent. of the shale, and this water is 
driven off at a low red heat. If it is not counted with the 
ash, but has been reckoned With the carbon content, here 
again is a source of error which will nullify all deductions 
drawn. 

Cases may easily arise wherein common sense is better 
than analysis, and one man may obtain by practice a 
better knowledge as to the suitability of a certain coal 
than another could get from analysing a sample or samples. 
Practical testing is the best guide, and the best practical 
test is to burn a quantity of the coal and note the evapora- 
tion of the boilers ; further, it is necessary to try the coal 
in most or all of the boilers, as merely trying it under one 
will not give sufficiently accurate results. Of course, 
to carry out a practical test of this kind it is necessary to 
weigh the coal used and to measure the evaporation with a 
meter in the boiler feed line. Or the coal can be weighed 
and the output of the machines driven ascertained. It 
is thus comparatively easy to find out what coal will give 
the best results; analyse it, and then analyse the coal 
received per contract to make certain that it is the same. 

Strictly speaking, coal contains carbon, oxygen, hydro- 
gen, nitrogen, sulphur, water and ash, and the heating 
power of any coal depends to a great extent on the oxygen 
present. Gas coals and coking coals contain hydrogen 
ranging in quantity from about 2 to nearly 10 per cent.; 
anthracite contains very little ; and soft coal the greatest 
percentage, with the exception of peat, which need not 
be considered here. Sulphur, as has been said, is an 
objectionable constituent, and is the chief cause of clinker- 
ing, and the ash contains lime, alumina, magnesia, silica 
and iron in the form of pyrites, which as such is particularly 
injurious to furnaces. In coal analysis all these have to 
be taken into account, from which it might appear that 
such work was for a chemist rather than for an engineer. 
But this is far from being the case, although what is known 
as the ultimate form of analysis is a form which calls for 
high chemical knowledge. But for engineering purposes 
such analysis is an unnecessary refinement, and the other, 
known as the proximate form, is not difficult to carry out 
with accuracy. By this can be obtained the percentages 
of volatile constituent, fixed carbon and ash; and the 
percentage of sulphur can also be readily ascertained. 
An assayer’s muffle, a platinum crucible, a set of balances 
and a Bunsen burner are the essentials, and their operation 
presents no difficulty. A CO, recorder, in the case of a 
large plant, will deal with the question of the waste gases, 
but in smaller plants where such is not installed an ordinary 
Orsat apparatus will enable the engineer to ascertain the 
proper amount of air necessary to burn the coal at full 
efficiency, and so enable him to obtain increased efficiency 
from his furnaces. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


THE ASSOUAN DAM. 


Sir,—In Tue ENGINEER of August 8th Mr. McClure asks two 
questions. The first has already been answered on August Ist 
in the paragraph ‘As to the absence of water, &c.’’ The 
answer was as easy as the question was simple, but see question 
(2) at the end of this letter. 

To the second question I reply that the water which found its 
way through the inferior foundation, where it was inferior, had 
two courses open to it:—(1) Up through vertical open cracks 
between the old and new work and then through other open 
cracks in the new work to the air from the surface of the ground 
to the top of the addition A!; (2) 6.5 metres horizontally 
through inferior rock and then 9 metres vertically upwards 
through a filling of Nile deposit, sand, and soil compressed by 
ten years’ alternate wetting and drying. 1t evidently found 
the first the easier, and, added to everywhere by the water 
through the weepers, become active under the raised reservoir, 
it flowed out strongly near the roadway and less and less until 
it reached the line A}. 

Mr. McClure says that he did not think it worth his while to 
reply to my criticism of the dam in January in an Egyptian 
paper. And yet when I said that the dam had cost £1,000,000 
more than it could have been built for by Government agency, 
he wrote straightway to the Egyptian Gazette ! 

Changes made in the plans of works of the magnitude of the 
Assouan Dam are not “ queries regarding draughtsmanship.” 
They regard the work of heads of departments. No draughts- 
man in Egypt would dare to tamper with the sections you 
published on August Ist, any more than one of your draughts- 


men, Sir, would dare to substitute Fig. 1, the section you pub- 
lished on May 2nd, for Fig. 2, the same section from the Govern- 
ment records. The section supplied to you was the work of some 
one higher placed than a draughtsman. 

I agree with Mr. McClure that he is not in a position to enlighten 
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Fig. 1 


anyone by answering four of the five questions I have asked. 
His final sentence shows that he has not understood them. I 
ask Sir Arthur Webb and Mr. MacDonald to answer these five 
questions. If you, Sir, were supplied with information in May 
to enable you to answer my criticisms, there are men who could 
enlighten you to-day, and they should. With your permission, 
I repeat the five questions :-— . j 

(1) Why was no answer given to my criticisms of the dam in 
January, but answers were freely given in May after the leaks 
were concealed ? 

(2) If the foundation was dry and easy and on good rock in the 





Fig. 2 


deep part west of the Connaught Stone, why was the foundation 
of the widened part stopped from 1m. to 2m. above the old 
foundation, as shown on the longitudinal section (3) ? 

(3) If no disquieting cracks appeared in the first half of 1912, 
why was the survey plate of 1909 reprinted in August, 1912, 
and the cross section lowered 4 m ? 

(4) Why was not the longitudinal section lowered at the same 
time ? 

(5) Why is it called a reprint when it is not a reprint ? 

Royal Societies’ Club, W. WILLcocks. 

August llth. 


HUMPHREY PUMPS FOR FEN DRAINAGE. 


Srr,—In connection with the summer meeting of the Institu- 
tion of Mechanical Engineers at Cambridge, Mr. E. G. Crocker, 
replying to the discussion on the drainage of the Fens, is reported 
in your issue of the 8th inst. as saying :—‘“‘ In tenders which 
had been put in the cost of the Humphrey pump was double 
that of other plant, and he would remind the meeting that very 
expensive foundations were necessary for a Humphrey pump 
installation.” 

It is necessary to correct the erroneous impression such @ 
statement is calculated to convey. In the particular case to 
which Mr. Crocker refers there already existed a complete steam 
boiler plant with buildings and foundations, &c., and it was only 
a question of adding a steam-driven centrifugal pump. Natur- 
ally, for the Humphrey pump a complete new lay-out would be 
required, including gas producers. This fact renders the com- 
parison useless. 

As a matter of fact, we are able to compete in first cost, as 
well as in economy and maintenance, with steam centrifugal 
plants when they are placed on the same basis. This remains 
true when the cost of foundations is included for both types. 

For THE Humpxrey Pump Company, Limited, 
J. Patrcuettr, Secretary. 
London, August 9th. 


DRY AND WET AIR FILTERS. 

Srr,—I find that continental constructors of turbo-generators 
express themselves averse to water spray filters instead of cloth 
air filters, notwithstanding the success of the water spray filter 
in this country. They point out that damp cooling air will 
adversely affect generators, especially under varying load. In 
such cases, while the machine remains cold, damp may be 
deposited in its interior. We have met with cases of installa- 
tions fitted with dry air filters where the generators became so 
damp that the water literally ran down them. This happened 
in damp and foggy weather, the air being taken from the outside, 
and we got over the difficulty by taking a part of the air from 
the engine-room. Generators thus suffer from damp even in 
cases where the air has not been specially moistened, and the 
generator builders fear that there will be many more such cases 
where the air is filtered by a water spray. We are still afraid 
that the use of water spray filters will eventually injure the 
generators, and the present success of some installations using 
this type of filter can, we suggest, hardly be considered as a 
definite and final proof that water filtering is superior to dry 





filtering by means of a cloth, 
London, H. R. Wirtine, 
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WORM GEARING FOR ROLLING MILLS. 





THE operation of large non-reversing rolling mills by 
electric motors has hitherto involved the use of large, slow 
speed spur or helical gears.in conjunction with heavy fly- 
wheels, the whole occupying considerable space and 
requiring large and expensive foundations. Quite recently 
a new type of electrically operated gear drive for this work 
has been evolved which is claimed to give high efficiency, 
especially at light loads, large overload capacity, heavy 











been made by the firm of Henry Wallwork and Co., 
Limited, Manchester, and the electrical equipment by the 
British Thomson-Houston Company, Rugby. 

A view of the gearing with the worm and cover removed 
is given above, while the general arrangement is shown 
in the drawings below. From the latter it will be noted 
that the gearing, which is machine cut, is totally enclosed 
and runs in oil. It has forced lubrication and the oil is 
passed through the oil cooler shown. The motor, fly-wheel 
and enclosed gearing are self-contained on one bed- 
plate. The slow-speed shaft running at 30 revolutions 
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GEARING WITH 8B. T.H. ELECTRICAL DRIVE 


fly-wheel effect, and to occupy small space. The special 
feature of this gear is the combination in one large casing 
of a modern worm drive on the high-speed motor shaft in 
conjunction with a spur gear on the slow-speed roll shaft. 
Three such equipments have been supplied for mills in 
this country, ranging from 550 to 2000 brake horse-power 
for a roll speed of 30 revolutions per minute. The com- 
bination includes a three-phase slip ring motor running at 
a full load speed of 720 revolutions per minute. This 
motor has three bearings, and between the two bearings 
at the outer end, mounted directly on the motor shaft, is 
a cast steel fly-wheel accurately balanced, machined all 
over and enclosed. The motor shaft is extended beyond 


the outer bearing, and is coupled direct to a worm gear | enables the fly-wheel to give up its energy to the best 
drive by means of a flexible coupling. The gearing has ' advantage, and prevents overloading of the motor. 


per minute is arranged for direct coupling through ‘‘ muffs ”’ 
to two or more rolling mills on either side of the gearing. 
The complete equipment is claimed to be capable of operat- 
ing continuously at full load, or for taking heavy over- 
loads as commonly met with in rolling mill practice, and 


reduces the motor speed from 720 revolutions per minute | 


to 30 revolutions per minute for the rolls. 

A new feature has been introduced by means of which 
speed regulation is obtained automatically according to 
the load. As the load on the motor, i.e., on the supply 
mains, reaches a predetermined value this automatic 


| regulator comes into action, and slows down the motor 


speed by small decrements. This reduction of the speed 


By 


—$—$<———e 
such means the demand and fluctuation on the suppl 
mains is limited, and the maximum useful effect, is obtain, 
from the wheel. This special slip regulator does not inyoly 
a motor of special design. An entirely standard machin, 
of compact and strong design is used. sg 

The particular features of interest introduced into thig 
new combination of gearing are as follows :—The worm ig 
of special high tensile nickel steel, having an ultinate 
breaking stress in shear of not less than 71 tons, and a 
elastic limit in shear of not less than 58 tons. The threads 
of the worm cut from a solid steel blank are case hardened 
by double heat treatment, and then accurately “round to 
pitch to correct any slight distortion due to the heat 


treatment. The result is a worm of about 12in. diameter 
13in. long, and 21-7in. lead. The thrust of the worm, 


which amounts at normal full load to 15,000 Ib., is taken 
by a double ball thrust, comprising four independens 
rings of 2in. diameter steel balls with a special arrangement 
for distributing the load. The factor of safety a!lowed in 
this worm thrust is very high, as one ring of balls is saiq 
to be ample for the full load. The makers inform: us that 
this thrust has been the subject of heavy and long tests 
during which friction and vibration have been iinnotice. 
able. The worm shaft is carried on roller bearings of 
ample size, two of which are fitted close to the worm itself 
and a third on the far end of the worm shaft beyond the 
thrust bearing. The worm drives a worm whivel, Ijin, 
wide by about 3ft. 6in. diameter, built up of a 
centre with H section arms. On the outside is 
hard phosphor bronze rim secured to the wheel by 12 bolts 
The teeth of the worm wheel are hobbed on one of Wall. 
work’s generating machines. The rim is of the best 
quality bronze, Admiralty specification, 90 per cent, 
copper, 10 per cent. phosphor tin, containing 5 per cent, 
phosphorus, and has an ultimate breaking load of 15 to 
16 tons per square inch with an elongation of 7} per cent, 
This metal, in conjunction with the case-hardened steel, 
has been found to combine a low coefficient of friction with 
good wearing qualities. 

On either side of the worm wheel and forming an integral 
part of the steel centre are two machine cut steel pinions 
gearing with two similar spur wheels mounted on the slow- 
speed rolling mill shaft to which they are keyed by two 
din. by 1}in. tangential keys. The spur wheels have their 
teeth ‘“‘staggered”’ relatively to each other to ensure 
smooth turning, and their diameters do not exceed 3ft. 9in. 
with a total face of 26in. The peripheral speed does 
not exceed 1200ft. per minute in the worm wheel and 
400ft. per minute in the spur wheels. The bed- 
plate and casing which carry the gearing weigh in all 
12 tons. 

The slow-speed shafts are carried in phosphor bronze 
bearings, the roll shaft having adjustable 4-part steps, 
and all bearings are fitted with automatic lubrication 
supplied from a pump, the oil being cleaned and cooled 
before reaching the bearings. A supply of oil is also taken 
from the pump direct to the worm, which is supplied with a 
continuous flow of oil. 

The result of a seven-hours’ load run made by the makers 
showed a temperature of slightly under 110 deg. Fah. 
for the oil as it left the worm and an actual temperature 
of the worm itself of 116 deg. Fah., this being taken 
immediately the worm was stopped. It is probable that 
this latter temperature at the moment of shutting down 
was 5 or 6 degrees higher, as a slight cooling would take 
place before the gear actually came to rest. As previously 
mentioned, the gear is designed to transmit 550 horse- 
power continuously, and the temperature rise, as stated 
above, had become practically constant after six hours. 
The whole gear running light at full speed absorbed only 6-2 
horse-power, and this was measured when the gear was 
entirely new and the bearings not bedded. 

From tests taken on a 300 horse-power worm drive 
installed on a rolling mill 18 months ago the makers claim 
that this figure of 6-2 is likely to be considerably reduced, 
as the 300 horse-power gear took less than half this power 
to run the motor and gear together. 
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SHIPBUILDING STRIKE IN GERMANY. 


TuHE strike that began on July 14th among the, work- 
men of the shipbuilding yards in Hamburg is illustrative 
of the unhealthy conditions prevailing in the German 
shipbuilding industry. On the 15th of the month the 
strike included all the workmen of the Vulkan Yard and 
of Blohm and Voss, and of many of the smaller yards, 
about 18,000 men in all. Before the strike began negotia- 
tions had taken place between the employers and the 
men, in which the former had offered an increase of 
2 pfennigs—}d.—an hour, while the workmen had de- 
manded from 7 to 8 pfennigs—about Id. The shipyard 
owners declared their inability to meet these demands, 
particularly in view of the general rise in wages of about 
14d. an hour which had taken place in 1910, while they 
also stated that the present position of the industry did 
not permit of such an increase as that demanded. It 
appears that the strike had been begun without the 
authorisation of the workmen’s organisations, which in 
consequence declared on the 16th of the month that they 
would not grant any pecuniary support to the strikers. 
Nevertheless, in the next few days the movement spread 








to the yards in Bremen, Stettin, and Kiel, and soon included 
the greater portion of the workmen engaged in the ship- 
building industry. In view of the refusal of support on 
the part of the workmen’s unions the strike was of short 





duration, and ended at the beginning of the week without 
any important change in the working conditions. 











THE number of electric vehicles in use in this country 
to-day is not large, but it is by no means so insignificant 





as is generally supposed. Cabs are in daily use in London, 
whilst it is stated that a considerable fleet of electric taxis 
is now being prepared. The silent and rapid electric 
ambulance is an all too familiar sight in the City and the 
Dock area of East London. Several of the large West 
End stores, after trial of the Edison vans, have now ordered 
considerable numbers, and at least one continental firm 1s 
having success amongst tradesmen with a light cart 
driven by lead batteries, and a particularly ingenious 





arrangement of the driving motor on the front axle. 
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MODERN METHODS OF MEASURING TEM- 
PERATURE.* 


By ROBERT 8S. WHIPPLE, of Cambridge. 
(Concluded from page 157.) 


The Shore pyroscope is similar to the Le Chatelier optical 
except that the parts are arranged in a slightly 
‘werent meiner. The intensity of illumination received from 
dt " t body is varied by means of a diaphragm, the temperature 
the cet Of directly on ® scale controlled by the diaphragin. 
a Wanner pyrometer is another successful form of photo- 
etric pyrometer and one which is largely employed on the 
itinent. ‘I'he comparison light is a small incandescent lamp 
ahuminatine a glass matt surface ; monochromatic red light is 
yroduced by means ol @ direct-vision spectroscope and sereen, 
‘utting owt all but a narrow band in the red, and the photo- 
: trie comparison 1s made by adjusting to equal brightness 
both halves of the photometric field by means of a polarising 
ngement. 
Withe, Holborn-Kurlbaum pyrometer is also a photometric 
instrument of rather a different character. If a sufficient 
current is sent through the filament of an electric lamp, the 
filament glows red at first, and as the current is increased the 
filament, getting hotter, becomes orange, yellow and white 
cuccessively If, now, this filament is interposed between the 
nd an incandescent body, the current through the lamp may 
be adjusted until a portion of the filament is of the same colour 
and brightness as the object. W hen this occurs, this part of 
the filament becomes invisible against the bright background, 
and the current then becomes a measure of the temperature. 
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Fig. 21 shows this pyroneter diagrammatically. A -mall 
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Fig. 2I-HOLBORN AND KURLBAUM 


f-volt incandescent lamp L, with a horseshoe filament, is 
mounted in the focal plane of the objective and of the eye-piece 
of atelescope provided with suitable stops D D D and a focussing 
screw 8S. ‘the lamp circuit is provided with a two-cell battery 
B,arheostat, and asensitive ammeter. ‘lhe telescope is focussed 
on the incandescent body, thus bringing its image into the 
plane AC, The current is then adjusted by means of the 
rheostat until the tip of the lamp filament disappears against 
the bright background. A previous calibration of the current, 
in terms of temperature for the particular lamp used, will then 
give the temperature of the hot body. It is found in practice 
that different observers do not differ by any appreciable amount 
in their readings, and at low temperatures the same values are 
obtained whether a red glass is used in the eye-piece or not. 
Radiation pyrometers differ from the optical types previously 
discussed in that they employ all the radiation received from the 
hot body and not only the luminous rays. The first practical 
form of pyrometer making use of total radiation was invented by 
09; 


Féry.” The instrument is shown in section in Fig. 22 and is 
> £ 





Fig. 22—-FERY RADIATION PYROMETER 


mounted on a tripod for use. The radiation from the hot body 
1s focussed by means of the concave mirror on to a sensitive 
thermo-couple mounted at D; the electro-motive force generated 
by the couple is indicated on a galvanometer connected to the 
terminals BB. 

In a second and later form of the instrument Féry has replaced 
the thermo-couple and galvanometer by a bi-metallic (nickel- 
steel und brass) spiral placed in the focus of the mirror. When 
heated, the spiral uncoils and carries an aluminium pointer 
over a dial divided in degrees of temperature. 

Foster™ has introduced a modification—-Fig. 23—of Féry's 











Fig. 23-FOSTER FIXED FOCUS PYROMETER 


Pyrometer by patting the thermo-couple D and the aperture 
HF at the conjugate foci of the mirror C. It has the drawback 
that a considerable area of hot body is required in order that 





* Institution of Mechanical Engineers. 
The Measurement of High Temperatures and Stefan’s Law,” 

¥, Comvtes Rendus de U’ Academie des Sciences, Vol. CXXXIV., 
page 977, 1902, 
“““ A New Radiation Pyrometer,” C. E. Foster, “‘Trans.,”” American 





the whole aperture E F may be filled with heat rays. Thwing’8 
has also introduced an instrument in which the reflecting mirror 
is replaced by a bright cone, which by multiple reflection con- 
centrates the radiation at its epex on to one or more thermo- 
couples. 

The author, in conjunction with Professor Féry, has intro- 
duced a modification of the radiation pyrometer, in which the 
mirror is focussed on to the inside end of a long closed tube— 
Fig. 24—thus rendering the instruments’ readings independent 
of the nature of the furnace or material into which the tube is 
placed. This pyrometer is particularly suitable for determining 


The treatment of metals.—The applications of pyrometers in 
works for the treatment of metal are very varied. 

Hot-air main.—One of the most important is the measurement 
of the temperature of the air in the hot-air main of a blast 
furnace. If prime cost is not an overwhelming consideration, 
then resistance thermometers should be used connected to a 
Callendar recorder. The record reproduced—Fig. 2—was 
obtained with such an instrument. Thermo-couples may be 
used, but if an accuracy comparable to that of the resistance 
thermometer is desired, then the scale control board, and the 
various precautions with regard to the cold junctions, &c., 
outlined above, must be adopted. 

Casting temperatures. — Unfortu- 
nately, although the temperature 











at which a metal is cast is admitted 
to be of such great importance, yet 
there is no really satisfactory way 
of determining the temperature of 
the molten metal. The cenditions, 
especially where a large crucible is 
used, make it practically impossible 
to insert a pyrometer into the metal, 
and the readings obtained with 
radiation or optica! pyrometers are 
not consistent, owing to variations 
in the quality and quantity of the 
slag and the frequently great diver- 








Fig. 24—WHIPPLE-FERY PYROMETE 


the temperature of molten metal in a crucible, the tube being | 
plunged directly into the metal. 
Total radiation instruments have the great advantage that | 
they are independent of the colour judgment of ‘the observer, | 
and that the temperatures are given directly by a pointer on a 
dial. In the case of the Féry radiation pyrometers, the par- 
ticular part of the hot body the temperature of which it is wished 
to know can be directly focussed on to the sensitive element 
in the pyrometer. In the case of those in which the sensitive 
element is a thermo-couple, the instrument can be made record- 
ing if used in conjunction with an instrument such as the | 
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Fig. 25—TEMPERATURE RECORD 


thread recorder ; the record reproduced in Fig. 25 is a repro- 
duction of such a record. 

A great many observers have difficulty in using radiation 
pyrometers successfully because they have not fully realised 
the capabilities and limitations of the instruments, and it may | 
be helpiul to consider these briefly. The quantity of heat 
received by a pyrometer from a hot body depends upon :— 
(1) The temperature, area and emissivity of the hot body ; 
(2) the area and absorbing power of the receiving surface of the 
pyrometer ; and (3) the distance between the hot body and the 
pyrometer. 


alter the conditions in (2), as they have been prepared after 
careful thought by the instrument maker. The question of 


strongly urged that true temperatures will not be given if the 
hot body 1s not under black-body corditions, and that the 
difference between true and black-body temperatures 
with the material, being, for example, much greater in the case 
of molten copper than in molten iron. Fortunately, in the case 
of muffles or furnaces the conditions are generally very good, 
closely approximating to those of the ideal black body. 

The questions of the area of the hot body and its distance frem 
the pyrometer are closely linked together. The quantity of 
heat given off is proportional to the area of the radiating surface 
and varies inversely as the square of the distance from the 
body. But the apparent area of the hot body (when looked at 
by the pyrometer telescope) varies directly as the square of the 


by the pyrometer is independent of the distance so long as the 
image of the hot body completely covers the sensitive element 
of the pyrometer. It is thus of fundamental importance to 
see that the imiage of the hot body completely covers the sensitive 
element ; if it is found impossible to get sufficiently near to 


pyrometer which depends on colour matching only. 


TracticaL CONSIDERATIONS, 


The successful employment of thermometers for the measure- 
ment of either high or low temperature depends upon the 
selection of the type of thermometer and on the method of using 
them. It is frequently difficult to advise definitely any one 


have to be considered. 

The following suggestions may, perhaps, be of assistance to 
those considering the installation of such instruments. 

Steam plart.—-As a rule the temperatures throughout a steam 
plant may be taken with mercury thermometers, sockets or 
mereury cups being placed in the steam pipes into which the 
mercury thermometers are placed. On the other hand, it is 
frequently troublesome to read the important thermometers 
in the plant, and they often go unread. ‘The thermometer at 
the foot of the smoke stack, and the one on each side of the 
economiser, although giving valuable information as to the 
efficiency of the plant, are frequently unnoticed. For this 
reason it is advisable to install resistance thermometers, which 


or engine-house. When dealing with high superheat tem- 
peratures, a recorder or an alarm thermometer will be found of 
service. 

Cold storage.—Mercury thermometers are generally employed 
for this work, hut experience has shown that in the case of large 
stores—say, ten rooms or over—it pays to install resistance 
thermometers. A great deal of time is spent in reading mercury 
thermometers throughout a large building which necessitates 
the opening and shutting of a number of doors, and which, 
in addition to the labour cost, is wasteful of power and tends to 
destroy the uniformity of temperature in the various rooms. 





Pyrometer for Determining the Temperature of Molten Iron and 
Copper,” paper by Dr. C. B. Thwing, Philadelphia, in Journal of 
Electro-Chemical and Metallurgical Industry, Vol. [V., February, 1908, 





Electrochemical Sec,, Vol, XVIL., page 223, 1910, 


page 82, 


It may at once be assumed that the observer cannot readily | 
the emissivity has been discussed above, but it cannot be too | 


varies | 


ensure these conditions, then recourse must be had to an optical 


type of instrument, as questions of first cost, upkeep, &c., all 


can be readily read on a galvanometer mounted in the boiler | 


23°*Two New Pyrometers and the Application of the Radiation | 


gence from black-hody conditions. 
= The closed tube radiation pyro- 

meter can be safely used when 

smali cracibles are employed ; the 
thermo-couple also, if protected by an outer salamander tube, 


| may be employed for taking the temperatures of molten brass, 


Annealing and hardening.—The greatest field for the applica- 





| Fig. 26—TEMPERATURE ow OF A BLAST FURNACE 
A 


| tion of pyrometers lies in the heat treatment of metals, and here 


the success of a pyrometer installation depends almost entirely 


| on the way in which the pyrometer is mounted in the furnace. 
| The author has dealt very fully in a previous paper with this 


aspect of the matter.2? Experience shows that, in the case of 
large furnaces, it is advisable to put the thermometer in the 


| floor of the furnace in the way suggested by Mr. F. Culpan. 


A slot S—Fig. 27—is chipped into the furnace floor and into this 
a fire-clay tube T is grouted, the space surrounding the tube 


| being filled in with fire-clay flush with the bottom of the furnace. 


The pyrometer P is slipped into the tube T through the side of 
the furnace. The weight of the head of the pyrometer is taken 
by a flanged socket, which is screwed into the protective plating 
of the furnace, the pyrometer being held to the socket by means 








Fig. 27—CULPAN’S METHOD OF MOUNTING A PYROMETER 


of readily removable bolts and nuts. The plan of the arrange- 
ment is shown, and from this it will be seen that the pyrometer 
can be introduced between the gas ports of the furnace. For 
various other methods for mounting pyrometers, both hori- 
zontally and vertically, reference must be made to the paper 
mentioned. 

The record reproduced in Fig. 28, obtained by means of a 
thermo-couple placed in an annealing furnace and connected to 
a thread recorder, wiil show how admirably with a little practice 
a fireman is able to maintain a given temperature over many 
hours. In this case the management had ruled a line on the 


distance from the body, so that the quantity of heat obtained | 








Fig. 28—TEMPERATURE RECORD OF AN ANNEALING 
FURNACE 


| record sheet, and had instructed him to maintain the tempera- 
ture constant for a definite number of hours. 

The determination of the critical and freezing points of metals 
and their alloys is of vital importance in metallurgical work, but 
the subject is too large to be dealt with in a paper of this kind ; 
but special reference may be made to papers by Dr. Burgess* 
and Dr. Rosenhain.*! : 

Brick and porcelain works.—In practically all porcelain works 
Seger cones are employed to control the firing. Although the 
information given by them is extremely valuable as showing the 
maximum temperature attained, yet they fail to show the rate 
at which a kiln is being heated, and this is frequently of funda- 
mental importance. Thermo-couples are best employed for 
the measurement of the lower or preliminary temperatures and 
| radiation pyrometers for the higher or finishing temperatures. 
The author has previously discussed the mounting and use of 
these pyrometers when applied to the measurement of the 
temperature of pottery kilns.*” 

Experimental worl:.—It is impossible to mention all the modern 





2° *The Application of Pyrometers to Hardening and Annealing,” 
R. S. Whipple, “ Proc.,’”” Birmingham Association of Mechanica 
| Engineers, March, 1913. 
| 30 On Methods of Obtaining Cooling Curves,” G. 
Bulletin, Bureau of Standards, Vol. V., page 199, 1908. 
31 “ Observation on Recalescence Curves,’’ W. Rosenhain, Phys. Soc., 
Lond., Vol. XXI., page 180, 1908. 
32 « Pyrometry as Applied to the Making of Pottery,” R.S. Whipple, 
“ Transactions ’’ of the English Ceramic Society. January, 1913. 
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applications of thermometers as applied to engineering. The 
experimental work of Professors Callendar and Nicolson® on 
the temperature cycle in the steam engine cylinder, and those 
by Professors Burstall,'4 Hopkinson,® Dr. Dugald Clerk,36 and 
the reports of the British Association Committee on Gaseous 
Explosions, are well known to all members of the Institution. 

It is not necessary to refer members of the Institution to the 
pyrometric work carried out by Dr. Rosenhain and his colleagues 
at the National Physical Laboratory, acting on behalf of the 
Alloys Research Committee. Reference to the reports of this 
Committee shows how dependent the metals are upon the 
temperatures to which they have been subjected. 

In determining the efficiency of the winding of dynamo field 
coils, thermo-couples built into the machines have given valuable 
information.*7 

Some work has been carried out recently by Professor Barnes 
with a view to detecting thermometrically the presence of 
icebergs. It 1s found that if the thermometer is sufficiently 
sensitive, the temperature gradients in the water, owing to the 
slow melting of the ice, can be detected at distances as great 
as five miles. Professor Barnes has designed a resistance ther- 
mometer, used in conjunction with a Callendar recorder fitted 
with a special relay, which is able to detect and record changes 
in the temperature of the water of 0.001 dex. Cent. It is hoped 
that it may be possible to equip a vessel with apparatus of this 
kind which will sound an automatic alarm when the ship is 
approaching a berg. A-good deal of experimental work has 
still to be done, however, before this stage can be said to have 
been reached.38 

Standardisation of thermometers.—The question of standardisa- 
tion is of great importance to all users of thermometers, whether 
they are eniployed to measure high or low temperatures. Unless 
immediately pressed for time, an observer will find it advisable 
to send his instrument to the National Physical Laboratory 
where it will be examined and its corrections determined for an 
extremely moderate fee. In a works where there is a large 
number of instruments, it is advisable to keep a set of instru- 
ments which have been examined at the National Physical 
Laboratory as standards of reference. If this is not possible, 
corrections at one or two points in the range of the thermometer 
can generaliy be determined. In the case of mercury thermo- 
meters the freezing—C deg. Cent.—and boiling—100 deg. Cent. 
—points of water must be observed, care being taken to correct 
for variations in the height of the barometer when taking the 
latter point. The boiling points of— 

Deg. Cent. 
Aniline... .. io 
Napthhalene 
Benzophenone 


218.0 
306.0 


may all be used for standardisation points. Aniline oxidises 
readily, and naphthalene will be found satisfactory. It is cheap 
and readily obtained of sufficient purity. This is hest tested 
by taking its freezing point, which should be 80.0 deg. Cent. 
A special, but simple, boiling point apparatus must be used with 
both naphthalene and benzophenone. 

For higher temperatures it is advisable to use the melting 
points of pure metals or eutectic alloys and the freezing points 
of pure salts. The following will be found useful and satis- 
factory points :— 

Deg. Cent. 

tin ieee s - 231.92 
ae ae ee 
5 - zine 
Boiling point of sulphur 
Freezing point of antimony < 

sodium chloride 
silver . 
“ copper 

* The freezing point of zine is a particularly useful point, as deter- 
minations made on sample continuously for six years in one crucible 
gave strictly consistent results. 


Freezing point of 


In the ease of radiation and optical pyrometers, the best way 
is to sight upon a piece of fire-brick or porcelain placed in either 
a small tube electric furnace or gas-fired muffle. A standardised 
thermo-electric couple is mounted either on the face of the fire- 
brick or through a hole in its centre, the pyrometer being 
focussed on the couple. The furnace is then heated and the 
readings of the pyrometer compared at various temperatures. 
{f a thermo-couple is not available, a single melting point will 
be a valuable check on the pyrometer. A triangle is cut out 
of a piece of thin sheet silver, and one side partly folded over so 
that the sample will stand up when placed in the furnace. The 
pyrometer is then focussed on the tip of the triangle, and the 
point when it melts—960.88 deg. Cent.—observed. When 
standardising radiation and optical pyrometers, care must be 
taken to ensure that the conditions satisfy black-body require- 
ments. 

The author has to acknowledge with many thanks the help 
and criticism of his colleague, Mr. E. Miiller. 








PARTICULARS OF WORK AND WAGES IN 
FACTORIES AND WORKSHOPS. 


THe following Order has been made by the Secretary of State, 
applying the provisions of Section 116 of the Factory and Work- 
shop Act, 1901 (1 Edw. 7. ec. 22), with modifications, to works in 
which iron or steel founding is carried on, so far as concerns the 
work of moulders :— 

The provisions of the said section shall apply, subject to the 
modifications hereinafter contained, to— 

NON-TEXTILE FACTORIES AND WORKSHOPS IN WHICH IRON OR 
STEEL FOUNDING IS CARRIED ON, SO FAR AS CONCERNS THE 
WORK OF ALL PERSONS EMPLOYED AS MOULDERS. 

The said section shall be modified so as to read as follows :— 

(1) The occupier or contractor shall, for the purpose of enabling 
each worker who is paid by the piece to compute the total 
amount of wages payable to him in respect of his work, cause to 
be published particulars of the work and rate of wages applicable 
thereto, as follows :— 

(a) He shall furnish every worker with written particulars 
of the rate of wages applicable to the work done by 
him at or before the time of his first employment on 
the work and on every subsequent occasion when the 
rates are fixed or altered; or he shall exhibit such 
particulars on a placard in the factory or workshop. 
Provided that if the rates are not ascertainable before 
the work is given out, the particulars shall be furnished 
to the worker in writing when the work is completed. 

(6) Such particulars of the work done as affect the amount of 
wages payable to each worker shall be furnished to him 
in writing when the work is completed. 

(2) Where the work is done in common by a gang of workers 

it shall be sufficient if the particulars of the work done by the 


“On the Law of Condensation of Steam deduced from Measure- 
ments of Temperature—Cycles of the Walls and Steam in the Cylinder 
of a Steam Engine,”’ H. L. Callendar and J. T. Nicolson, “ Proceed- 
ings,” Inst. C.E., page 131, 1898. 

34 ** The Measurement of Cyclically Varying Temperatures,” H. F. W. 
Burstall, Phil. Mag., Vol. XL., page 282, 1895. 

35 “* Gas Engine Temperatures,””’ Hopkinson, Phil. Mag., Vol. XIII. 
page 84, 1907. 

*6“* The Present Position of Gas and Petrol Engines,’ Dugald Clerk, 
the Electrician, August 9th, 1907. 

37 ** Report on Temperature Experiments carried out at the National 
Physical Laboratory,”’ E. H. Rayner, Journal, Inst. Elect. Eng., Vol. 
XXXIV., page 628. 

38 “* Report on the Influence of Icebergs and Land on the Tempera- 
ture of the Sea, as shown by the use of the Micro-thermometer, &c.,” 
H. T. Barnes, Supplement to the Forty-fifth Annual Report of the 
Department of Marine and Fisheries, 1911-12, Ottawa, 





gang and the rate of wages applicable thereto are furnished to 
the member of the gang to whom the wages of the gang are paid 
by the employer. 

(3) The particulars, either as to rate of wages or as to work, 
shall not be expressed by means of symbols ; but this shall not 
prevent the occupier or contractor from describing any work 
which is of a standard kind known to the persons employed by 
a particular number, letter, or name, by means of such number, 
letter, or name. 

(4) Any placard exhibited in pursuance of the foregoing pro- 
visions shall contain no other matter than particulars of rates of 
wages and shall be affixed in such a position as to be easily read 
by all persons to whose work the particulars relate. 

(5) If the occupier or contractor fails to comply with the 
requirements of this section, he shall be liable for each offence to 
a fine of not more than ten pounds, and, in the case of a second 
or subsequent conviction within two years from the last convic- 
tion, for that offence, not less than one pound. 

(6) If anyone engaged as a worker in the aforesaid class of 
work, having received such particulars, whether they are fur- 
nished directly to him or to a fellow workman, discloses the 
particulars for the purpose of divulging a trade secret, he shall 
be liable to a fine not exceeding ten pounds. 

(7) If anyone for the purpose of obtaining knowledge of or 
divulging a trade secret, solicits or procures a person so engaged 
to disclose such particulars, or with that object pays or rewards 
any such person, or causes any person to be paid or rewarded 
for so disclosing such particulars, he shall be liable to a fine not 
exceeding ten. pounds. 








FORTHCOMING ENGAGEMENTS. 


29TH. 
For 


THURSDAY AND FRIDAY, AUGUST 28TH AND 


INSTITUTE OF METALS.—Summer meeting at Ghent. 
programme see page 106, July 25th, 1913. 


MONDAY, SEPTEMBER Ist, TO SATURDAY, SEPTEMBER 
6TH. 


INTERNATIONAL ELECTROTECHNICAL COMMISSION.—Meetin 
£ 


in Berlin. 
MONDAY TO THURSDAY, SEPTEMBER Isr TO 4rux. 


TrRoN AND STEEL InstiTUTE.—Meeting at 
pregramme see page 160, August 8th, 1913. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Week. 

THE attendance at Birmingham Iron Market to-day 
—Thursday—was larger than last week, a satisfactory circum- 
stance as showing increased interest in immediate business by 
ironmasters and consumers. But the holidays are still inter- 
fering with trade more than a little, and manufacturing opera- 
tions at the works are only partly busy. here is no pressure 
of demand, and consumers do not seem at all anxious to recom- 
mence buying upon any considerable scale. Recovery of 
continental iron prices is favourably influencing some branches 
where outside competition had considerably impaired the 
position of district producers, and to this extent the improve- 
ment reported from here and there on the Continent is this week 
welcomed. 


Best and Merchant Bar Iron Market. 

The period which has elapsed since the reduction in 
marked bars to the present standard of £9 10s. per ton—three 
weeks since—has been much broken by the holidays, and there 
has scarcely been opportunity to judge correctly the effect of the 
new standard. Sufficient, however, is known to make it clear 
that the lowered standard was decided upon because makers of 
best iron had reached the conclusion that they could no longer 
ignore the moral of the serious break in prices of other qualities. 
Marked bar prices had stood at £10 since December last, but 
latterly this figure had borne no true relation to the remaining 
departments of the South Staffordshire bar trade. In the 
readjustment now effected the usual merchant additions are 
payable on two of the chief brands, viz., 12s. 6d. per ton on the 
Earl of Dudley’s L.W.R.O. crown bars and £1 per ton on John 
Bradley and Co.’s S.C. crown bars. Unmarked bars remain 
unaffected by the revision, being still low priced by comparison, 
but the significance of the new move has not been lost upon the 
market. Only in very special cases are makers of merchant 
qualities able to command £7 17s. 6d., values moving generally 
between £7 12s. 6d. and £7 15s., delivered Birmingham. The 
tension in the common nut and hurdle branch has been some- 
what relieved by the stiffening of continental makers’ terms, 
but business is slow at £7 7s. 6d. to £7 10s. Small rounds, 
squares, and flats are unchanged at £7 17s. 6d. to £8 delivered. 


Boiler Plate Prices and Engineering Iron. 

Boiler plate makers announce that their new quotations 
are as follows :—R.H. crown brand, standard, £9 5s.; best quali- 
ties, £9 15s.; best best, £10 5s.; and treble best, £12 5s., all at 
works in North Staffordshire. The B.B.H. brand of boiler 
plates is quoted, standard, £10 10s.; best qualities, £11 10s.; 
best best, £12 10s.; and treble best, £13 10s. per ton f.o.r. at 
works. The association hitherto existing amongst the makers 
of the special qualities of Staffordshire engineering iron, technic- 
ally known as grade A, has, it is announced, lately become 
defunct owing to internal competition for orders among the firms 
composing the compact having engendered the desire for a 
‘“‘free hand ”’ once again in dealing with contracts. On this 
account it is not possible at date to give quotations for grade A 
iron, the members of the late association preferring to quote only 
against specification. It is easy, however, to see that engineers 
benefit by the new conditions and that current prices are a reduc- 
tion upon those recently ruling. 


Galvanised Iron. 

It is satisfactory to be able to report that the 
slight improvement lately noticeable in galvanised corrugated 
sheets has been accentuated. Makers are doing better than for 
the past few months, and they are asking more money, the 
Liverpool quotation now ranging from £11 5s. to £11 10s. for 
export 24 w.g. material. Home and shipping orders are more 
numerous, and these are expected to increase with the autumn. 
Black sheets are also selling better, but there is still plenty of 
room for improvement. The mills are only partially employed. 
Prices are unchanged at about £8 5s. for steel doubles, £8 2s. 6d. 
for singles, and £8 17s. 6d. for lattens. 


Pig Iron. 

On ’Change in Birmingham to-day—Thursday—there 
was hardly an appreciative alteration in regard to pig iron. 
The tendency seems to be toward more stable conditions than 
have prevailed latterly, encouraged in part by the stronger 
reports this week from America, where the make is a diminished 
one. Meanwhile low grade South Staffordshire forge can be 
bought at about 52s. 6d., and part-mine realised 56s. Best iron 
has been reduced 5s., making cold blast all-mine Staffordshire 


: £25 15s. per ton. 





——: 
125s. Hot air all-mine forge is 92s. 6d. to 97s. 6d., and fou 
iron also 97s. 6d. per ton, For Northamptonshire forge 
is not refused as a minimum, but makers of the bette 
quote 56s. Derbyshire forge iron is quoted 57s. 6d. to 
North Staffordshire forge 62s. to 63s., with best 70s, 


ndry 
52s, 64, 
v brands 
58s, 6d, 


to 7s," 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Pig Iron Slightly Better. 2 
ALTHOUGH the attendance on the Tron Exchange was 

very small on Tuesday, it was reported that the close in pig eked 
although prices favoured buyers, was rather more hopeful 
Doubtless, the continual reductions are having the effec es 
causing buyers to cover pressing requirements. Finished “te 
and steel: The weakness continues, and plates for tank and 
other work show a reduction. Copper and tin ingots higher 
Lead : Sheets firm. ; 


Quotations. 

Lincolnshire No. 3 foundry, 62s. 9d. to 63s.; Stafford 
shire, 62s. 6d. to 62s. 9d.; Derbyshire, 62s. 6d. to 63s.; North. 
amptonshire, 62s. 6d.; Middlesbrough, open brands, 65s, 4, 
65s. 6d.; Scotch (nominal): Gartsherrie, 76s.; 9 Gk ngarnock 
72s. 6d.; Eglinton, 73s.;. Summerlee, 74s., delivered Manchester. 
Delivered Preston: Gartsherrie, 75s.; Glengarnock, 71s, §q. 
Eglinton, 72s.; Summerlee, 7: Delivered Heysham: Gay: 
sherrie, 74s.; Glengarnock, 70s. 6d.; Eglinton, 71s.; Summerlee 
72s. West Coast hematite, 76s. f.o.t. Finished iron bars, gg’ 
hoops, £8 7s. 6d.; sheets, £9 7s. 6d. Steel: Bars, £7 12s, 64 
to £8; Lancashire hoops, £8 5s.; Staffordshire ditto, £8 5. 
to £8 7s. 6d.; sheets, £9 to £9 5s.; boiler plates, £8 17s, 6d, ng 
£9 2s. 6d.; plates for tank, girder and bridge work, £7 1s, t, 
£8;. English billets, £6 12s. 6d.; foreign ditto, £5 10s, t, 
£5 12s. 6d.; cold drawn steel, £10. Copper: Sheets, strips, & 
£85 per ton; small lots, 103d. per lb.; rods, £83; tough ingot, 
£75 to £75 10s.; best selected, £76 to £76 10s. Copper tubes 
10§d.; solid drawn brass tubes, 8§d.; brazed brass tubes, 9}q.: 
condenser tubes, 9§d.; rolled brass, 73d.; brass turning rods. 
7}4d.; brass wire, 7}d.; yellow metal, 7}d. per lb. Sheet lead, 
English tin ingots, £198 per ton. : 


The Lancashire Coal Trade. 
The attendance on the Iron Exchange on Tuesday was 
so meagre, owing to the holidays, that there was scarcely 
sufficient business transacted to test prices. i 


BARROW-IN-FURNEsS, Thursday, 

Hematites. ; 
There is a busy state of affairs to report from an 
industrial point of view in connection with the hematite pig iron 
trade of this district. There is a large volume of iron being 
produced, and this is going into immediate consumption, 
During the holidays several furnaces were damped down, whilst 
repairs and some overhauls were carried out, but they are busily 
at work again. Steel makers at Barrow and at Workington 
are taking good supplies of iron again, and on general account 
the deliveries are considerable. At the same time there is not 
much business being done, but it is expected that there will be 
more life in the demand shortly. Makers are in a position to 
quote lower rates now that the prices of raw material are easier 
They ask 75s. 6d. per ton net f.o.b. for parcels of mixed numbers 
of Bessemer iron. For special sorts of iron there is a good steady 
demand, and the quotations run up to 78s. to 80s. per ton net. 
In warrants there is nothing being done. The current rate is 

72s. 6d. per ton net cash. 


Iron Ore. 

The iron ore trade is busily employed throughout the 
district. The demand is pretty well maintained on local account 
a large volume of ore being used, and on general account the 
inquiry is steady, with some good shipments being made from 
Cumberland ports to Seotland, &c., and from Barrow ore is 
being sent to Connah’s Quay, Hawarden Bridge, &c. Good 
average sorts of native ore are quoted at 17s., and the best ores 
are up to 23s. 6d. per ton net at mines. Spanish ores are being 
imported at 18s. per ton delivered. 


Steel. 

The steel trade is busy again in most of the departments 
after the holiday stoppage. At Barrow there is some activity 
in the rail mills, and a pretty good output is being maintained, 
No. | plate mill at Barrow which was damaged a few weeks ago 
is now being set to rights. From the other mill there is a steady 
output of plates. At Workington the rail mills are busily 
employed, as are some of the other departments. The branches 
on tin-bars, steel billets and such like at Barrow are short of 
orders. The general demand for steel is steady, so far as rails 
are concerned, without being particularly brisk, and heavy 
sections are quoted at £6 12s. 6d. to £6 15s. per ton, with light 
rails at £7 5s., but heavy tram sections are a slow business at 
about £7 5s. per ton. For steel shipbuilding material there 1s 
a brisk demand on local as well as general home account, and 
ship plates are at £8 5s. per ton, with boiler plates at £9 ds. 
to £9 10s. per ton. Hoops are quiet at £8 15s., and little trade 
is on offer in tin bars, rods, steel bars or billets. 


Shipbuilding and Engineering. 
These trades are well employed, and will remain so for 
some time to come. 


Fuel. 

There is a good steady demand for coal and coke, the 
former being at 15s. 6d. to 17s. 6d. per ton for good steam sorts, 
and the latter at 22s. per ton for Lancashire sorts and 24s. to 
25s. per ton for East Coast qualities. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


THERE are indications that the long period of dulness 
in the Cleveland iron trade is coming to an end. The abandon- 
ment of the scheme to create a company to distribute and eon- 
trol the output of Cleveland pig iron has caused general 
satisfaction among merchants and ironfounders. The future of 
the warrant store is still in jeopardy, however. It is rumoured 
that no more Cleveland iron will be placed in the store, and if 
that proves to be the case, no more “ counters ” will be issued, 
and with the general depletion of the stock the warrant market 
will become superfluous, and eventually be terminated. The 
uncertainty concerning the future of the warrant store has 
already had a pronounced effect upon the warrant market, 
and there is an idea prevalent that the autumn and winter 
trade will see less trouble from that source, and that local 
makers will have a greater control of the market. The “ Bears 
cannot safely operate in existing circumstances, and with the 
speculative demand thus curtailed the warrant market has © 
late been flat, and prices have remained all but stationary. 
Traders take a cheerful view of the outlook, and believe ee 
there is an undercurrent of great strength in every branch 0 
the industry, and that everything is shaping well for the autumn 
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trade. The market has been a little more active this week, 
Inquiries are more numerous, and prices are showing a hardening 
tendency. The process of improvement will, no doubt, be stayed 
by the annual trade holidays next week, but there is every reason 
to believe that the next few weeks will witness a return to, at 
least, normal activity. z his week a greater interest has been 
taken in the forward position. In the main, however, business 
has been restricted to small lots to cover immediate requirements. 
Makers’ stocks are still reported to be comparatively small, 
stock in the store continues to decrease. Next week, 
most of the works and foundries will be idle, so that 
some increase in the stocks may be looked for. No. 3 G.M.B. 
Cleveland pig is quoted at 55s. 9d.; No. 1 at 58s. 3d.; No. 4 
foundry, 55s. 3d.; No 4 forge, 55s.; and mottled and white 
iron, each 54s. 9d.—all for early delivery. 


and the 
however, 


Hematite Pig Iron. 

Producers of East Coast hematite pig iron are some- 
what disappointed with the course of the market, which is so 
different from what they counted upon it being. Consumers 
are exceedingly slow about buying, especially the Sheffield 
manufacturers, who are among the largest buyers of East Coast 
hematite pig iron. The market is a good deal easier, and mer- 
chants and most of the makers are prepared to accept 70s. per 
ton for both early and forward delivery of mixed numbers. 
Some local consumers are said to be ready to purchase con- 
siderable quantities, but at prices lower than makers are 
prepared to accept. 


Iron-making Materials. 

The market for foreign ore still continues on the 
quiet side. For Rubio of 50 per cent. quality the price is 
nominally 20s. per ton delivered here. Consumers still refrain 
from placing further orders, and a quieter time for the ore 
merchants has not been known for a very long time. Contracts 
are running for all that will be required for some months ahead. 
The imports of foreign ore into the Tees are on a very large 
scale, averaging over 7000 tons per working day. Coke is easier, 
and good medium furnace brands are now obtainable around 
18s. per ton, delivered at the works. 


Manufactured Iron and Steel. 

The activity in the manufactured iron and steel trades 
in connection with current contracts continues, but the volume 
of new business is still far from satisfactory. A few small 
orders have recently been placed for steel rails, and a little more 
activity is reported in ship plates. As was anticipated, reduc- 
tions have been made in the prices of angles, bars and plates to 
the extent of 10s. per ton. The outlook is somewhat more 
favourable, and a brisk demand is expected in the autumn 
months. The principal market quotations are :—Common 
iron bars, £8 5s.; best bars, £8 12s. 6d.; best best bars, £9; 
packing iron, £6 15s.; iron ship angles, £8 5s.; engineering angles, 
£8 5s.; iron ship plates, £7 10s.; iron girder plates, £7 10s.; 
iron ship and girder rivets, £9 5s.; iron sheets, singles, £8 7s. 6d.; 
iron sheets, doubles, £8 12s. 6d.; steel bars, basic, £7 5s.; steel 
bars, Siemens, £7 5s.; steel ship plates, £7 15s.; steel boiler 
plates, £8 15s.; steel ship angles, £7 17s. 6d.; steel engineering 
angles, £7 17s. 6d.; steel sheets, heavy singles, £8 5s. to £8 7s. 6id.; 
steel joists, £6 7s. 6d.; steel hoops, £8 2s. 6d.; steel strip, £8 
all less the customary 24 per cent. Heavy steel rails are 
£6 12s. 6d. to £6 15s.; and steel railway sleepers, £7 10s. to 
£7 12s. 6d., net f.o.b. Cast iron chairs are £4 15s.; cast iron 
pipes, 1fin, to 2in., £6 2s. 6d.; 3in. to 4in., £6 5s. to £6 7s. 6d.; 
din. to 8in., £6 to £6 2s, 6d.; 10in. to 16in., £6 2s. 6d.; and cast 
iron columns, plain, £7 7s. 6d. to £7 12s, 6d. f.o.r, at makers’ 
works, 


Shipbuilding and Engineering. 

The reduction in prices of manufactured iron and steel 
has created some interest in the shipbuilding trade, notwith- 
standing that such a reduction has been expected for some 
little time. With steel ship plates down 10s. per ton, it is now 
regarded as possible that not a few orders for new vessels 
which have lately been held back will now come into the market. 
The shipyards on the North-East Coast are busily employed, 
and there is every prospect of their being kept going at their 
present high pressure for a long time to come. It was reported 
this week that the Admiralty was negotiating with Swan, 
Hunter, Wigham Richardson and Co., Wallsend, for a new light 
cruiser. It is understood that Osbourne, Graham and Co., 
Sunderland, have just been commissioned to build for Norwegian 
owners a “‘ Monitor’ steamer of about 2990 tons deadweight 
capacity. She will make the ninth steamer of this type which 
has been built up to the present. The engineering trade is 
actively employed in almost every department. 


Coal and Coke. 

The general position in the coal market is unchanged. 
There is a brisk inquiry both for all August and well into Sep- 
tember. The collieries are fully booked up to the 25th, and 
consequently supplies are limited to small odd parcels for which 
full prices are readily obtainable. For end of August and all 
September there is a very satisfactory demand, and the prospects 
are bright, although for next month buyers hesitate to operate 
on the basis of the present high figures. Steam smalls are in 
good demand, and the price of Blyth best—on which there 
appears to be a sort of run—are firm at 9s. 9d. to 10s., whilst 
other qualities are steady. Gas coals for spot loading are almost 
unobtainable, and the quotation for best Durhams remains firm 
at 15s., with that for second qualities approaching 14s. 3d. 
Durham ordinary bunkers for spot delivery command famine 
prices, but for later are steadily held at 13s. 6d. A contract 
for supplying the Alborg Cement Works with about 110,000 tons 
of Durham gas coal, for shipment chiefly for next year, has been 
distributed among Durham collieries at c.i.f. prices, which are 
said to be based on 17s. per ton for best qualities, and about Is. 
less for seconds. Coke is steady, but requirements are not 
particularly heavy. Foundry coke is 20s. to 22s.; furnace coke, 
18s. to 19s,; and gas coke, 17s. to 18s. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Outlook. 

THERE is growing anxiety in this district regarding the 
trade outlook. It is not altogether in consequence of a very 
perceptible falling away in new business, though that is serious 
enough in itself. This decline is rather regarded in the inner 
circles as seasonal, though it remains to be seen whether a revival 
will occur in the autumn. For some three months now there 
has been a slowing down in what may be termed ordinary busi- 
Less as distinct from Government work, and it has already lasted 
longer than the optimists believed would be the case. But 
what is viewed in an even graver light is the attitude of labour, 
to which more detailed reference is made in a later paragraph. 
here are heavy Admiralty orders and other work, dependent 
upon the moulders, pressing for delivery, and the moulders and 
coremakers—with very large numbers of labourers, innocently 
involved, and idle—on strike. They left without giving notice, 
and consequently much work has been spoilt. Contracts with 
® time limit are hopelessly in arrears, and new business which 
would have been coming forward must, of course, be held back. 
Where it is simply withheld, to be placed as soon as the dispute 
is settled, not very much harm may be done, but Sheffield is 
the greatest centre in Britain for steel castings, and whilst some 
of the iron casting may be temporarily handed over to outside 
districts to execute, German firms, well equipped for the work, are 





waiting an pyran of capturing the steel casting business 
which Sheffield is just now unable to do, and experience proves 
that where they are successful in such circumstances they stand 
a good chance of retaining the business in the future. The 
working man seems to overlook that point of view, which is the 
aspect referred to as being of even graver importance than the 
temporary falling away of new bookings. 


Round the Works. 

Some important contracts on foreign and colonial 
account have been booked during the past few days. The 
Bengal and North-Western Railway has been in the market 
for requirements, with the result that three firms here have 
received orders, one for 150 tons of crossings, another for 1500 
laminated springs, and a third for 386 tires. Another Indian 
line, the Nizam State Railway, has placed with three other 
Sheffield firms large orders for bearing and other springs, and files. 
At one works, through London contractors, a good contract for 
wheels and axles has been booked, and another firm is making 
wheel centres for the Manchester Corporation Tramway Depart- 
ment. The New Zealand Government has divided a very large 
order for shovels and springs between half-a-dozen firms in the 
Sheffield district, and heavy tonnages of tools, springs, and tires 
are being made for the Buenos Aires and Western Railway 
Company. A second contract for the New Zealand Govern- 
ment has been given between four firms here, the requirements 
including wheels, steel springs, and dome rings, and nearer 
home the Gr2at Southern and Western Railway of Ireland has 
placed its contract for requirements over the current year with 
six Sheffield firms, which are to supply tires, tools, and springs. 
At one works an order has been booked for 34} tons of tools for 
Bombay. Things are still very busy in the armament depart- 
ments, though in some cases the moulders’ strike is interfering 
seriously with the progress of work. Very large tonnages of 
armour plate and other forgings are going to the Clyde, and in 
connection with the building of a Spanish battleship quantities 
of armour plate are being got away to Barrow. In the gun 
departments work is pretty brisk, orders in hand including guns 
for the Brazilian monitors being built at Barrow and for a Turkish 
Dreadnought. At the motor car works considerable activity 
prevails, and the same remark applies to firms turning out parts 
of the steel frames for cars. 


Pig Iron, Billets, &c. 

There is practically no change to report in the position 
of West and East Coast hematite. Makers are still keeping 
fairly firm as a rule, though they are not averse to special bar 
gains where mutually advantageous, and in that way quotations 
are sometimes heard of which might otherwise seem to indicate 
a weakness which does not really exist. A quiet bit of buying 
goes forward in the Derbyshire pig iron market, but prices are 
unchanged from a week ago, and Lincolnshire iron is showing 
little return to activity yet. Billet makers cannot report much 
improvement in new business. Foreign competition is badly 
hitting basic billets, whilst the slump which still continues in the 
South Wales tin-plate trade is a serious factor militating against 
business. The latter trouble similarly affects ‘East Coast and 
Lincolnshire basic pig iron. All alloys keep very scarce, and 
there are no signs of easing in the price of tungsten at 2s. 8d. per 
pound for this year’s deliveries, though makers seem prepared 
to take a shade less for next year’s delivery. 


Fuels. 

The improved tone in the steam coal market reported 
last week is fully maintained and collieries are looking for a good 
run of business up to the end of October, which is virtually the 
end of the shipping season proper. There is at the moment a 
substantial increase in the tonnage going for shipment, and this, 
together with the large consumption for industrial use after the 
holidays, is giving the market a stimulus that was much needed. 
Collieries are holding out very firmly for prices for forward 
deliveries, although there is no great amount of business being 
fixed up, as when the shipping season is over it is quite possible 
the market will show a weaker tendency. But, of course, every- 
thing depends on the demand for industrial use. The smaller 
classes of steam fuels are not showing any great amount of 
activity, but taken all round, the position is fairly satisfactory. 
In some cases special lots are on offer at lower rates, but, generally 
speaking, values are very steadily held at per ton at pits as 
follows :—Best South Yorkshire hards, 12s. 9d. to 13s. 3d.; best 
Derbyshire, 11s. 9d. to 12s. 3d.; second qualities, 11s. to 11s. 6d.; 
steam cobbles, 10s. 6d. to 1ls.; washed double nuts, 10s. 6d. to 
lls.; seconds, 9s. 6d. to 10s. In some colliery circles it is con- 
tended that prices are not at all likely to fall very seriously, 
even after the shipping season has closed, because of the high 
wages now being paid to colliers. Coke prices continue rather 
easy, and best beehive brand is now only 13s. 6d., with ordinary 
coke at 13s. This represents a decline of 7s. or 8s. from the best 
prices this year, and it may be taken as a remarkable coincidence 
that business is being done in steam coal at about the same 
figure as that realised for coke, whereas under normal conditions 
coke is from 25 to 30 per cent. higher than steam coal. For 
instance, when steam coal is selling at about 8s. coke is realising 
from 10s. to 12s. The present conditions are to some extent 
brought about by the slackening off in the pig iron demand, 
makers not apparently being inclined to go on making for stock. 


Labour Troubles. 

At the moment of writing important developments 
are expected in the moulders’ and coremakers’ strike, though 
very little hopes of a speedy settlement are entertained. Some 
thousands of men are now involved, and the railwaymen have 
decided to assist the strikers by refusing to handle sand and pig 
iron intended for work in which moulders are engaged. One 
large armament firm employing non-union men is, of course, 
not so far affected, but the position of the others is very serious, 
and the castings departments are at a complete standstill. 
Several firms have taken out summonses against their men for 
leaving work without the week’s notice agreed upon, and the 
men’s own executive has decided not to pay strike money until 
the notice has been worked out. The men offered to do this on 
condition that the summonses were withdrawn, but this course, 
at the time of writing, had not been followed by the employers, 
with the result that the men refused to return temporarily to 
work. On Wednesday the moulders’ executive at Manchester 
sent representatives to Sheffield, but the result was not made 
known. At Messrs. Hadfields about 200 men have returned to 
work, but there are about 2000 out there still. To add to the 
trouble the nut and bolt makers employed at the Globe Steel 
Works of Ibbotson Bros. and Co., Limited, have struck work in 
support of their demand for the minimum rate agreed to by the 
Federated Engineering Trades of Sheffield of 23s. per week of 
fifty-three hours and 10 per cent. piece rate when on piecework. 
Besides these troubles a dispute has arisen in the cutlery trade, 
and as the men’s notices expire in a few days a settlement must 
occur almost immediately if a strike is to be averted. The 
men demand increased wages. The whole labour position is 
very serious. On Wednesday a number of railway draymen 
struck work because of the suspension of one of their number for 
insubordination. The trouble has been temporarily patched up 
by the reinstatement of the man pending an inquiry into the 
circumstances. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Pig Iron Warrant Market. 


quieter thanever. Small as the turnover was last week, the total 
for the current week is 10,000 tons less, being only 5000 tons 
altogether. Although the proposal to form a selling combine 
of Middlesbrough merchants has fallen through, the market is 
considerably affected by the uncertainty prevailing with regard 
to the future of the warrant stores. Until this matter is settled 
business is not likely to improve to any extent. The dockers’ 
strike at Grangemouth being settled, there has been a fair inquiry 
for iron there. The advices from the Continent and America 
continue to improve. After a slight advance prices closed 
similar to last week, Cleveland ir n being quoted 54s. 9d. per 
ton, while Cumberland hematite, which experienced no inquiry, 
was not quoted at all. 


The Scotch Iron Trade. 

Business in the Scotch iron trade is reduced to a mini- 
mum. Buyers are holding off meantime in the expectation of 
purchasing at still lower prices. There are eighty-six furnaces 
in blast this week, compared with eighty-seven in the previous 
week and eighty-eight in the same period last year. Of the total 
fifty are producing hematite iron, thirty-two ordinary, and five 
basic. The prices of Scotch makers’ iron are unchanged since 
last week. Govan and Monkland are quoted f.a.s. at Glasgow, 
Nos. 1, 68s. 6d.; Nos. 3, 67s.; Carnbroe, No. 1, 73s.; No. 3, 
69s.; Clyde, No. 1, 74s. 6d.; No. 3, 69s. 6d.; Gartsherrie, Sum- 
merlee, Langloan, and Calder, Nos. 1, 75s.; Nos. 3, 70s.; Glen- 
garnock, at Ardrossan, No. 1, 75s.; No. 3, 70s.; Eglinton, at 
Ardrossan or Troon, No. 1, 69s. 6d.; No. 3, 68s. 6d.; Dalmelling- 
ton, at Ayr, No. 1, 70s. 6d.; No. 3, 68s. 6d.; Shotts, at Leith, 
No. 1, 75s.; No. 3, 70s.; Carron, at Grangemouth, No. 1, 76s.; 
No. 3, 71s. per ton. Scotch hematite is quoted 76s. per ton for 
West of Scotland delivery. 


Finished Iron and Steel. 

The most important feature this week is the reduction 
of 10s. per ton in the price of steel. It is rather early yet to 
determine how this difference in price will affect business. The 
price for steel plates is now £7 17s. 6d. for ship quality ; angles, 
£7 10s.; and bars, £8 10s., less the usual discount. There is a 
feeling prevalent that prices will touch a still lower level. There 
is still an absence of new business, but it is expected that now 
the holidays are practically all over specifications will be more 
plentiful. The demand for export continues weak. Business 
in galvanised sheets shows an improving tendency, and makers 
are fairly busy. The malleable iron trade is inactive, the recent 
reduction in price having had no apparent effect. Several of 
the works are still idle, the resumption after the holidays not 
being very vigorous. The price of Scotch bars has been reduced 
by 12s. 6d. per ton, Crown Glasgow warehouse delivery prompt 
special being £7 10s., less 5 per cent.; Crown best, £7 17s. 6d.; 
and best horseshoe, £8. Steel sheets have been reduced 5s. 


The Scotch Coal Trade. 

The coal trade in the West of Scotland is fairly active. 
The demand for all qualities has been rather better than last 
week, and prices are firm. Good qualities of ell coal are in 
considerable demand and bookings for future delivery are also 
good. Stocks at the collieries are low, practically the whole pro- 
duction being immediately taken up. The shipping inquiry con- 
tinues brisk and promises to be so for some time. Taken all 
round, trade is in a fairly healthy condition and the outlook for 
the future is promising. Owing to the settlement of the dockers’ 
strike the position in the Lothians is somewhat improved since 
last week. It will, however, be two or three weeks before the 
coal trade of this district resumes a normal condition. Business 
in the Fifeshire coal industry is proceeding favourably, and, 
compared with last week, the output and shipments are most 
encouraging. There has been a good general demand, and with 
a plentiful supply of tonnage at the ports collieries are kept busy. 
The total shipments from Scotland during the week have been 
289,827 tons, compared with 214,041 in the previous week and 
372,122 tons in the corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff. 

THE continuance of fine weather last week resulted in 
extended holiday taking by the miners. A small percentage 
only of men returned to work at the end of the recognised three 
days, and a general shortage followed, colliery productions being 
much below normal. This had to a great extent, however, been 
anticipated, many buyers having arranged for the week. To 
those less fortunate considerable delay and inconvenience was 
caused. Prices held firm in view of the uncertainty as to forth- 
coming outputs, but owing to the unfavourable conditions of the 
market few new transactions were made. Latest : Conditions of 
the steam coal market continue difficult. Outputs have not 
improved to any great extent, but tonnage supplies are more 
abundant, and prices are firm at recent quotations. Advances 
upon these could readily be obtained were supplies possible. 
Admiralty steams are very scarce and prices unaltered. Mon- 
mouthshires also scarce, with firm quotations. Following are 
approximate closing prices:—Steam coal: Best Admiralty 
large, 20s. 6d. to 21s.; best seconds, 19s. 6d. to 20s.; seconds, 
18s. 9d. to 19s. 3d.; ordinaries, 18s. 3d. to 18s. 9d.; best drys, 
18s. to 19s.; ordinary drys, 15s. 9d. to 16s. 6d.; best bunker 
smalls, lls to lls. 3d.; best ordinaries, 10s. 3d to 10s. 9d.; 
cargo smalls, 8s. 6d. to 9s.; inferiors, 7s. 9d. to 8s.; washed 
smalls, 12s. to 12s. 6d.; best Monmouthshire black vein large, 
17s. 3d. to 17s. 9d.; ordinary Western Valleys, 16s. 9d. to 17s. 3d.; 
best Eastern Valleys, 15s. 9d. to 16s. 3d.; seconds, 15s. 3d. to 
15s. 9d. Bituminous coal: Best households, 19s. to 20s.; 
good households, 17s. to 18s.; No. 3 Rhondda large, 17s. to 18s.; 
smalls, 12s. to 12s. 6d.; No. 2 Rhondda large, 13s. to 13s. 6d.; 
through, lls. to 12s.; No. 2 smalls, 8s. to 8s. 6d.; best washed 
nuts, 16s. to 16s. 6d.; seconds, 15s. to 15s. 6d.; best washed 
peas, l4s. 6d. to 15s.; seconds, 13s. 6d. to 14s. Patent fuel, 
20s. to 22s. Coke: Special foundry, 28s. to 30s.; good foundry, 
24s. to 27s.; furnace, 20s. to 22s. Pitwood, ex ship, 22s. to 


22s. 3d. 





Newport (Mon.). 

A steady tone prevailed to-day, with a general scarcity 
of all large steams, caused by reduction in outputs. Firm prices 
were asked, and in some cases an advance upon recent values was 
obtained. Following are approximate closing prices :—Steam 
coal: Best Newport black vein large, 17s, to 17s. 6d.; Western 
Valleys, 16s. 6d. to 16s. 9d.; Eastern Valleys, 15s. 6d. to 16s. 3d.; 
best sorts, 15s. to 15s. 6d.; best smalls, 9s. to 9s. 6d.; seconds, 
7s. to 8s. Bituminous coal: best house, 18s. to 19s.; seconds, 
16s. 6d. to 17s. 6d. Patent fuel, 19s. to 20s. Pitwood, ex ship, 
21s. 9d. to 22s. 3d. 


Swansea. 

A firmer tendency was noted in the anthracite coal 
market to-day. Swansea Valley large was in good demand at 
recent prices, red vein not so strong, machine-made nuts firm, 
cobbles rather weak, rubbly culm at improved values, and duff 
rather scarce and firm. There was little change in the steam 
coal market to note. Following are approximate closing 
prices :—Anthracite coal: Best malting large, 21s. to 23s. net ; 
second malting large, 18s. 6d. to 20s. net ; big vein large, 16s. 6d. 
to 18s., less 2} per cent.; red vein large, 12s. 6d. to 13s., less 
2} per cent.; machine-made cobbles, 21s. to 22s. net; Paris 
nuts, 22s. 6d. to 24s. net; French nuts, 22s. 6d. to 24s. net ; 





THE Glasgow pig iron warrant market shows no 
improvement over the previous week, Business is, in fact, 


Yerman nuts, 22s, 6d. to 24s, net ; beans, 16s, 6d. to 19s, net ; 
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machine-made large peas, 11s. 6d. to 13s. 6d. net ; rubbly culm, 
6s. 9d. to 7s., less 24 per cent ; duff, 5s. 9d. to 6s. 3d. net. Steam 
coal: Best large, 19s. to 20s., less 2} per cent.; seconds, 16s. to 
17s., less 2$ per cent.; bunkers, lls. to 12s., less 2$ per cent.; 
smalls, 8s. to 9s. 6d., less 24 per cent. Bituminous coal: No. 3 
Rhondda large, 17s. to 18s., less 2} per cent.; through and 
through, 13s. 6d. to 14s. 6d., less 2} per cent.; smalls, 10s. 6d. 
to lls. 6d., less 2} per cent. Patent fuel, 18s. to 19s., less 24 
per cent. 


Iron and Steel Trade. 

Last week advantage was taken of the holidays to 
carry out repairs. Latest quotations :—Pig iron: Hematite, 
mixed numbers, 69s. 9d. cash and 70s. Id. month; Middles- 
brough, 55s. cash and 55s. 4d. month ; Scotch, 63s. cash and 
63s. 4d. month ; Welsh hematite, 75s. to 76s. dd.; East Coast 
hematite, 75s. c.i.f.; West Coast hematite, 76s. c.i.f. Steel 
bars: Siemens, £4 16s. 3d. per ton; Bessemer, £4 lis. 3d. per 
ton. Iron ore, Rubio, 19s. 6d. to 20s. 


Tin-plate and other Quotations. 

Following are approximate closing prices :—Finished 
black plates, £9 lis. to £10 per ton; galvanised sheets, 24g., 
fll to £11 per ton. Block tin, £190 cash and £188 lis. 
three months. Copper, £69 5s. cash and three months. Lead : 
English, £20 15s. per ton; Spanish, £20 10s. per ton. Spelter, 
£20 15s. per ton. Silver, 27/44. per ounce. 


5s. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

CoMPARED with the dull condition that prevailed in 
the iron and steel trades during the preceding month, the 
tendency this week may be regarded as pretty strong. The bar 
trade appears to have passed the worst state, and is slowly 
beginning to improve, the demand on foreign account having 
become more extensive, while the home trade is also a trifle 
more lively. Although-even optimists do not consider an 
advance in the prices of bars to be at all likely during this 
quarter, since the output is steadily rising, yet the mere fact 
that the retrograde movement no longer exists has had a 
strengthening influence on the bar trade. Dealers in South 
Germany, on the other hand, have only now commenced reducing 
their prices ; the Central Baden Bar Union has resolved upon a 
reduction of M.5 p.t. for basic bars, and the Strassburg dealers 
simultaneously reduced warrant rates for bars M.7.50 p.t. The 
plate market continues in a very poor condition, and the wire 
and wire nail trade is hopelessly dull, but the hardware industry 
is the branch of business that has been most keenly affected by 
the Balkan War. In the different sorts of pig iron specifications 
have been coming in freely, and quotations have remained 
unaltered, nor are they likely to move in a downward direction, 
for the blast furnaces are fully occupied and have a fair number 
of orders on their books, though not for big amounts. The 
engineering and shipbuilding trades are doing remarkably well, 
several establishments being booked up for some months to 
come. The railway departments can also be stated to be ex- 
ceedingly busy, both inland and foreign railway companies 
having given out orders freely. 


The German Coal Trade. 

There is no particular change to record in the coal and 
coke industry of Rheinland- Westphalia and Silesia, consumption 
and inquiry remaining satisfactory. For gas coal M.12 to 
M.13.25 p.t. is quoted ; coal for coke making, M.13.25 to M.14 p.t.; 
anthracite, M.22 to M.26 p.t.; foundry coke, M.19 to M.21 p.t.; 
blast furnace coke, M.16.50 to M.18.50 p.t.; briquettes, M.11 to 
M.15 p.t. 


Austria-Hungary. 

Rather unfavourable accounts are coming in from the 
iron and allied trades, very little business being done in raw and 
manufactured iron. Buyers are very slow to operate, and press 
for concessions, and prices, therefore, continue weak and un- 
remunerative. Totals for this quarter will again show a decrease 
compared with the same period in 1912. There has been no 
decided change in raw and finished iron since last week. It was 
evident that makers were reluctant, in many instances, to lower 
their rates, and after a period of excessive weakness this may be 
looked upon as rather a hopeful symptom. Here and there 
purchases have been made at tolerably good figures, but, 
generally, both home and foreign consumpticn is limited. 
Everything, of course, has been affected by the Balkan War, 
but now that peace is apparently about to be restored, an all- 
round improvement may be anticipated. Employment, on the 
whole, has been pretty regular at the various shops and factories, 
but the plate and bar mills continue to complain of a lack of 
work, and the girder trade is only slowly gaining strength. 
There has been quite a good trade done in coal during the past 
few weeks. Home official quotations remain firm for both 
engine and house coal. The outlook is regarded as fair, for there 
is a fair number of contracts pending and inquiries increase. 


From Denmark. 

Imports last year of raw and scrap metal were 
46,600 t., as compared with 36,600 t. in 1911; rails of various 
sorts, 24,800 t., compared with 19,100 t. in 1911; sundry 
articles of iron, 198,000 t., compared with 152,900 t. In manu- 
factured iron and machines a heavy rise in imports is recorded, 
the total value advancing from 8.3 to 11.4 million crowns. 
Several inland sources of production were enlarged, with the 
result that Danish exports also rose, the value being 8.6 million 
crowns last year compared with 7.3 million crowns in 1911. 
Prices per ton free Copenhagen were last year as follows :— 
Silesian basic bars, for January-February, M. 128 ; March-April, 
M.130; May, M.133; June-July, M.135.50 ; August-September, 
M.137.50 ; October-December (owing to reductions in German 
freights), M.135.75. Iron bars realised M.20 p.t. more, and 
hoops, M.15 to M.17 p.t. more than basic bars. Germany 
exported 155,000 t. iron to Denmark last year, or 40,000 t. more 
than in 191]. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, July 31st. 

Rai~roaps have been liberal purchasers of locomotives 
and pas ger coaches considering the midsummer period. 
Inquiries were received this week for close on 100 engines. 
Several roads have ordered coaches, and about 150 are under 
negotiation. Skates, frogs and minor track equipment are being 
ordered for early delivery. Wire nails are very active. Hard- 
ware lines report large business. Material for general house, 
office and warehouse construction is in good demand, and a 
larger volume of money than usual is going into general con- 
struction. Crop indications are sustaining confidence, and the 
crop roads have been busy arranging to meet a phenomenal 
demand for transportation facilities. The adjustment of the 
tariff is still pending, and progress in the direction of new 
monetary laws is slow. The banking interests are seeking to 
dominate the new legislation, and this is the pivot of. the fight. 
Manufacturing capacity in most lines is engaged to capacity. 
Textile interests are the exception, but even here the dulness is 
more due to caution than to actual threatened danger. Mueh 





capital is idle, and the spirit of investment lags, awaiting 
legislation. Prices in general are stationary. Retail interests 
in all directions are active buyers. It is in wholesale and manu- 
facturing circles that are to be found the evidences of unrest. 
The steel industry holds its own; all capacity is taxed. The 
copper market has been unsteady for a week, but prices to-aay 
show an upward tendency. 








EDUCATIONAL INTELLIGENCE. 


Tue Elgar Scholarship in Naval Architecture has been 
awarded by the Council of the Institution of Naval Architects 
to Mr. R. J. Monk, of the R.N. Dockyard, Chatham. The 
Scholarship is of the value of £100 per annum, and, subject to 
the regulations governing the same, is tenable for three years. 


Tue South-Western Polytechnic Institute, Manresa-road, 
Chelsea, will reopen on 29th September for day classes, and on 
22nd September for evening classes. The engineering courses 
include lectures in electrical and mechanical engineering, 
physics, chemistry and mathematics, and practical instruction 
in laboratories of the Institute. Students are prepared for the 
examinations for admission to the various engineering societies, 
and the examinations of the City and Guilds of London Institute. 
The evening courses include, besides the engineering courses, 
classes in electrical wiring, building construction, and other 
trade subjects. Arrangements have been made for placing 
students who have passed satisfactorily through the three 
years’ day course in positions with large engineering firms, and 
hitherto such firms have offered more vacancies than the 
Institute has been able to fill with its students. 








CATALOGUES. 


THE WestINGHOUSE CooPpEeR Hevvirr Company, Limited, 
80, York-road, King’s Cross, London, N.—A circular on silica 
lamps has reached us. We note that a new size of lamp has 
been added to the comprehensive list, viz., a 2500 candle-power 
lamp for 110 volts. Silica lamps, it is claimed, will compare 
in candle-power for a given line voltage with all types of flame 
are lamps. The full range of lamps is now from 800 candle- 
power to 3000 candle-power (mean hemispherical). Burners 
have an average life of 4000 hours,after which they are renew- 
able at a low rate. 

“Tue Purification of Water Supplies ”’ is the title of 9 well 
got up catalogue sent to us by the Paterson Engineering Com- 
pany, Limited, of 12, Norfolk-street, Strand, W.C. It is 
intended to convey a concise general résumé of the nature of 
impurities usually found in natural water supplies, and the 
modern methods adopted for effecting their removal—-more 
particularly with reference to the Paterson rapid system of 
softening, filtration, and sterilisation. Like all previous pub- 
lications issued by this firm on the subject of water purification, 
this new catalogue contains a large amount of useful information, 

THE INDIA-RUBBER, GUTTA-PERCHA AND TELEGRAPH Works 
Company, Limited, Silvertown, E.—A very interesting publica- 
tion dealing with this firm’s manufactures, &c., has reached us. 
{t describes the company’s works at Silvertown, and gives 
illustrations of the different departments. Various kinds of 
articles which the firm manufactures in ebonite and gutta- 
percha are dealt with. The section devoted to the company’s 
submarine cable department is exceptionally interesting and 
admirably illustrated. The last part of the publication gives 
particulars of the electrical department, and here there are 
illustrations of “ Silvertown ** dynamos and motors, portable 
electric generating Sets, electric delivery vans, wires and cables, 
testing sets, switchboards, searchlight projectors, &c. 

Epcar ALLEN AND Co., Limited, Imperial Steel Works, 
Tinsley, Shetfield.—This is a new catalogue dealing with a new 
development. It has reference to railway switches and crossings 
rolled from Allen’s manganese steel. This steel is claimed to be 
so tough that it may be bent double while cold without sign of 
fracture. At the same time it is so hard that it cannot be cut 
on a lathe or planing machine. If it is desired to put an accurate 
finish on anything made of this steel it can only be done by ygrind- 
ing. In resistance to abrasive wear it is said to be phenomenal. 
As regards mechanical tests it has astrength of about 55 tons per 
square inch and an elongation of about 40 per cent. in 4in. 
For railway purposes the tensile test is hardly ever required, the 
drop test being a sine qua non. Allen’s * Imperial” patented 
rolled manganese steel is claimed generally to give twice the drop 
test required by the B.S. specification. The detlection is generally 
slightly more than that allowed for ordinary rails in the B.S. 
specification, but this, it is stated, is always accepted. 


’ 








LAUNCHES AND TRIAL TRIPS. 


Pacific TRANSPORT, steamer; built by the Northumberland 
Shipbuilding Company, Limited; to the order of Furness, 
Withy and Co., Limited, for the Empire Transport Company, 
Limited, London; dimensions, 400ft., 52ft. by 29ft. 6in.; to 
carry 8000 tons on a light draught; engines, triple-expansion, 
25in., 40in., and 68in. by 48in. stroke, pressure 180 Ib. per square 
inch ; constructed by Richardsons, Westgarth and Co., Limited; 
launch, August 7th. 

Caro, steel screw steamer; built by the Clyde Shipbuild- 
ing and Engineering Company, Limited ; to the order of Thos. 
Wilson and Co., Limited, Hull; dimensions, 310ft. and 44}ft. 
by 29}ft.; launch, August 7th. 

VALEGARTH, steel screw steamer; built by Sir Raylton 
Dixon and Co., Limited ; dimensions, 252ft. by 36ft. 3in. by 
21ft.; to carry 2300 tons ; engines, triple-expansion, 18in., 30in. 
and 50in. by 36in. stroke, pressure 180 1b. per square inch ; 
constructed by Richardsons, Westgarth and Co., Limited ; 
trial trip, August 12th. 

SELF-DOCKING floating dock; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of Société Anonyme 
des Docks et Ateliers du Haut Bosphore ; dimensions, 490ft. by 
95ft.; to lift 8500 tons; delivered at Stenia, in the Upper 
Bosphorus, recently. 

MIDLAND, steamship; built by the Northumberland Ship- 
building Company, Limited ; to the order of Noreuro Traders, 
Limited ; Dimensions, 380ft. by 49ft. by 29ft. 4in.; to carry 
7600 tons on light draught; engines, triple-expansion, 25in., 
4lin., 69in. by 48in. stroke, pressure 180 lb. per, square inch ; 
constructed by Richardsons, Westgarth and Co., Limited; a 
speed of 114 knots was attained on trial trip recently. 








Contracts.—The Manchester School of Technology has just 
made an addition to its testing plant in the form of a torsion 
testing machine designed for testing the torsional strength of 
specimens of iron, steel, and other metals to a maximum capa- 
city of 12,000 inch-pounds. The machine was manufactured 
by W. and T. Avery, Limited, Soho Foundry, Birmingham. The 
Khedival Technical School, Boulai, Cairo, has also recently 
installed one of Avery’s ‘‘ Polyteehnic ” pattern testing machines. 
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BOOKS OF REFERENCE. 


WE have received a copy of “* The Port of Sydney Officia| 
Handbook.” It is published by the Sydney Harbour 
Trust Commissioners, and is a compilation which is fy] 
of interest and which forms a useful book of reference, 
After a brief history of the foundation of the settlement jn 
1788 and of its growth from that time onward, together 
with a short description of the locality, there follow some 
details regarding the growth of the port. We learn that 
in 1800 29 vessels of an aggregate tonnage of 7642 were 
entered inwards. Just a century later these figures 
became 1819 and 2,716,651, and from this time onwards 
the growth became astonishing. There was some little 
set back in the years 1909 and 1910 owing to the cog] 
miners’ strike, but for the year 1912 9524 vessels entered 
the port and their aggregate tonnage was 8,191,083. The 
year 1911 showed an increase of nearly half a million tons 
over 1910, and 1912 an increase of 574,771 tons over 191], 
Sydney now claims to be the fifth port in the Empire, 
Details are given of the docking facilities, wharfage, 
charges, the tides and weather, the pumpage and salvage 
plant, the signals used in the port, and its lighting. The 
local industries are also dealt with, and it is shown that 
wool constitutes more than half the total value of the 
State’s domestic exports. This small book can be read 
with interest even by those who have no direct connection 
with Sydney or New South Wales. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


THe Pump anp Power Company, Limited, give notice that 
the Humphrey Pump Company, Limited, having acquired its 
assets and business, all correspondence will in future be carried 
on in the name of the latter company. 


At the National Welsh Show, held at Portmadoc, August bth 
and 7th, the first prize was awarded to Blackstone and (o., 
Limited, Stamford, for the most recent improvements in oil 
engines, viz., the exhaust pump water cooling arrangement on 
their portable engine. 


Mr. C. H. Avery, B.Se., of University College, London, and 
Mr. F. A. Eustace, of the City and Guilds Technical College, 
Finsbury, have been appointed to the Heating and Ventilating 
Scholarships awarded by the Institution of Heating and Ventilat- 
ing Engineers, tenable at University College. 


THERMIT Limited has removed into larger and more 
venient works at 675, Commercial-road, London, E., to which 
address all goods should in future be sent. All communications 
should be addressed to 27, Martin’s-lane, Cannon-street, E.C., 
as before. The telephone number has also been altered, and 
is now 4292 City (two lines). 


con. 


Tue Committee of Management of the International Engineer. 
ing Congress, 1915, announces that Col. Geo. ’. Goethals, 
Chairman of the Isthmian Canal Commission and Chief Engi- 
neer of the Panama Canal, has consented to accept the Honorary 
Presidency of the Congress and will preside in person over the 
general sessions to be held in San Francisco, September 20- 25th, 
1915. 





Ir is stated in a report from the British Consul at Lyons 
that waterfalls at Arrens (Hautes-Pyrénées) capable of 
generating electricity to the extent of 7000 horse-power 
have been acquired by a company formed to undertake 
the smelting of zine ore by means of the electric furnace. 
The current will be transmitted to smelting works at 
Argelés, close to the principal zine deposits of the district, 
where at present from 16,000 to 18,000 tons of ore are 
produced yearly. As these works will not be ready for 
some time, an existing plant with water rights to the ex 
tent of 1500 horse-power has been rented in Savoy, and in 
these works it is proposed to manufacture white zinc, for 
which there is a good demand in France, in view of the use 
of white lead having been forbidden. It is stated that 
hitherto zine ore has been treated in France by means of 
coal-fired furnaces, and that as the ore and coal are 
situated far apart the cost of transporting the ore to the 
coalfields has caused the industry to be comparatively 
neglected. It is anticipated that the use of hydro-electric 
power will create an entirely new situation, and that not 
only will the new conditions abolish the difficulties associ 
ated with the transport of the ore, but that the production 
will be rendered more economical by reduced cost of power 
and upkeep of plant, and also by the amount of labour 
required being considerably diminished. 


It seems, from an article in the Railway Gazette, that 
some trouble is being experienced on the Létschberg 
Railway. On August Ist the Létschberg Railway should 
have commenced running both night and day train: 
according to time-table. The Federal Railway Depert- 
ment, however, in view of the unforeseen difficulties 
which have manifested themselves since the line 
opened on July 15th, will not authorise the running of any 
but day trains for the present. When night trains will 
be allowed to run is not yet stated, but probably not for 
several months to come. Water has filtered in from the 
tunnel roofs on to the overhead wires causing several long 
interruptions in the supply. Consequently, throughout 
the length of the main tunnel (slightly over 9 miles), for a 
space of 12in. to 16in. above the wires, thé lime between 
the joints of the masonry has had to be removed and lead 
subsituted, the lead being then covered over carefully with a 
coating of cement of the best quality—all of which has, 
of course, entailed much trouble, labour and expense. 
Meantime the Federal Railway Department, in view of 
the fact that it intends shortly to electrify the Gothard 
and eventually the whole of its system, is watching 
the result of the Létschberg Company’s experiments with 
the utmost interest, and will doubtless duly profit by i's 
experience. Ultimately, no doubt, all these difficulties 
will be overcome, but, our contemporary remarks, it !5 
certain that the task of running by electric traction 
a broad gauge mountain railway for heavy inter- 
national traffic is far more difficult than’ was at first 
anticipated. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
ldress of the Communicator are printed in italics. 
When an abridgment is not illustrated the Specification is without 


ae 


drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each. 

The date first given is ithe date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





INTERNAL COMBUSTION ENGINES. 


16,846. July 19th, 1912.—IMPROVEMENTS IN AND RELATING 
ro INTERNAL ComBUSTION ENGINE VaLves, Charles Y. 
Knight, of Broadwater, Kenilworth-road, Coventry. 

A short cylindrical valve in the form of an unsplit ring A is 
provided, adapted to slide between a water-cooled head B and 
the cylinder casing C above the travel of the piston D. The 
yalve carries upon it port sealing device in the form of packing 
rings KE. The valve is also provided with a broad packing ring K 
wider than the ports in the casing around its lower portion, and 
this ring seals both ports during the compression and firing periods 
and also the inlet port or ports when the exhaust is opened and 
vice versa. he head preferably carries a similar packing ring L 
around its lower portion, as is usual in sleeve valve engines, and 
additional sealing rings M may be provided on the valve itself 





N°16,846 


LA 











above the port or ports therein. The valve and head are so 
arranged that the whole of the internal surface of the valve at 
some period during the engine cycle sweeps over or comes into 
close proximity with a water-cooled surface. The head is pro- 
vided with a water-cooled extension so arranged that all parts of 
the valve may come practically into contact with the head. 
The head B is continued downwards on the inlet side, and a 
passage R is formed therein to communicate when so allowed by 
the valve with the inlet port G in the cylinder casing. The 
valve may be operated by any suitable positive driving means, 
giving a motion opening and closing the exhaust and inlet ports 
in accordance with the requirements of the engine cycle, and 
may, for example, be connected to the operating gear by rods N 
fastened to lugs upon the upper member of the valve.—July 
23rd, 1913. 


19,967. September 2nd, 1912.—IMPROVEMENTS IN AND CON- 
NECTED WITH THE FurEL Nozzies or INTERNAL Com- 
BUSTION ENGINES, Joseph Vollmer, engineer, of Schliiter- 
strasse 52, Charlottenburg, Germany. 

The radial movement of the fuel nozzle A on the occurrence 
of a deformation of the spherical ignition head E is due to the 
fact that a stirrup-shaped member C, which presses the nozzle A 
against the ignition head through the intermediary of a set 
screw D, is adapted to respond to the expansion of the ignition 
head by overcoming the action of two helical or coiled springs G. 
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Further, in order to ensure a tight joint at the point of contact 
between the nozzle and the ignition head when a deformation of 
the latter occurs in a direction corresponding to the axis of the 
cylinder, that is, when the mouth of the nozzle is raised or 
lowered, the point of the fuel nozzle A is constructed as a portion 
H of a sphere where it is pressed against the ignition head, which 
portion is forced into a conical recess I provided in the ignition 
head E, A free movement of the nozzle within the required 
limits is, moreover, facilitated by the enlarged bores K in the 
stirrup-shaped member C and the tapered end of the set screw D. 
—July 23rd, 1913. 


6050. March 11th, 1913.—MxrtTHop oF AND APPARATUS FOR 
Startinec INTERNAL ComBusTION ENGINES, Knut Jonas 
Elias Hesselman, of Saltsjé-Storangen, Stockholm, Sweden. 

Referring to the drawing, A indicates a two-stroke in- 
ternal combustion engine, while B indicates an auxiliary 
engine which, in weil-known manner, serves to start and 
reverse the internal combustion engines, and also serves 
as @ scavenging and filling pump-for the latter after start- 
ing. In a pipe C, through which the air is led from the 





auxiliary engine B to the internal combustion engine A, is inserted 
a heating device for the air. This heating device may consist 
of two chambers D and E, which are connected to each other by 
means of a plurality of pipes F extending across the pipe or con- 
duit C. One chamber D is provided with an inlet H, while the 
other chamber has an outlet I. The pipes F and, if desired, also 
the chambers D and E are made of good heat-conducting material, 
such as copper, for instance. When the engine is to be started 
heated gases or a heated liquid, for instance, hot water, is caused 
to flow through the chambers D and E and the pipes F. The air 
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escaping from the auxiliary motor B flows between the pipes F 
and takes up heat from the latter, so that it reaches the internal 
combustion engine in a pre-heated condition. The temperature 
to which the air is thus pre-heated obviously must be varied 
according to circumstances, so that the temperature at the end 
of the compression becomes substantially the same as in the 
normal running of the combustion engine. As soon as the 
internal combustion engine has started the supply of the heating 
medium to the heating device D E F is cut off, so that cold or 
non-pre-heated air is thereupon introduced into the combustion 
engine.—July 23rd, 1913. - 


DYNAMOS AND MOTORS. 


9174 of 1913. November 14th, 1912.—IMPROVEMENTS IN 
METHODS OF EQUALISING THE LOAD ON SYSTEMS OF SUPPLY 
FOR ALTERNATING-CURRENT ELECTRIC Motors, Siegmund 
Eckmann, of 152, Egerton-road, Whalley Range, Man- 
chester. 

The diagram shows an arrangement in which the resistance 
in the secondary circuits of the motors is varied in the same sense 
as the variation in the current in the feeder line for the group of 
motors, the particular system chosen for illustration being one 
for two motors, and in which both motors are provided with 
fly-wheels. The motors A B have their primary members C D 
supplied with current from feeders and are provided with fly- 
wheels E F. Included in circuit with the secondary members 
G H of the motors are resistances I J, which are operated auto- 
matically by variation of the current in the motor magnets K 
and L after the manner of the well-known automatic slip regu- 
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lators which are employed in connection with winding engines 
and rolling mills. M and N are series transformers included in 
the supply leads to the motors, the secondaries of the trans- 
formers supplying current to the motor magnets K and L in the 
usual manner. Additional transformers O and P are provided 
in series with the main feeder conductors, the secondary wind- 
ings of the transformers being also connected to the motor 
magnets K and L. By this means the regulating action of the 
motor magnets depends not only upon the current supplied to 
the motor, the resistance of the secondary member of which it 
is adapted to regulate, but also upon the current flowing in the 
main conductors, that is to say, the total current supplied to all 
the motors of the group. It will be evident that a certain 
increase in the total current supplied through the feeders will 
cause the regulators of all the motors in the group to operate 
and so reduce the current taken by every motor irrespective of 
which motor causes the increase in the load.—July 23rd, 1913. 


SWITCHGEAR. 


21,504. September 2Ist, 1912.—IMPpROVEMENTS IN ELECTRIC 
Motor Reeutatine Resistances, Adolf Harry Railing 
and Charles Cornfield Garrard, both of 67, Queen Victoria- 
street, London. 

This invention has reference to improvements in the con- 
struction of regulating resistances for use in controlling the speed 
of motors, and more particularly of small motors such as are used 
for driving cooling and ventilating fans or light machinery. A 
cylindrical box A, preferably of porcelain, is employed, upon the 
periphery of which a resistance wire B is wound. Curved con- 
tact strips or pieces C are supported on the inner face of the wall 
of the box on one side, and tappings taken from the resistance 
wire are connected to the contact pieces. A long curved con- 
tact strip D is also supported on the inner face of the wall on the 
other side, forming a common terminal. Between the contact 
pieces on the one side and the strip on the other there is arranged 
to rotate, supported by a central stem E and preferably insulated 
therefrom, a self-aligning plunger contact maker, whose 
function is to connect the long contact strip D with any one of 
the other contact pieces C. This contact maker comprises 
plungers F F!, between which is the spring G, which forces them 
outwards so that the face of the plunger F makes good contact 
with any one of the contact pieces C, and the nose of the plunger 
F! engages in any one of the opposite recesses H in the strip D. 
Therefore when the plunger F is on a contact on the one side the 
nose of plunger F! is in a corresponding recess on the other, 
thus definitely retaining the contact maker in the selected 
position. The resistance wire B is connected to a terminal such 





as L and the strip D to the terminal M. A suitable key I is pro- 
vided with which to operate the central stem E, which stem is 
supported by bearings, one J! in the base of the box and the other 
J fixed across the top. By these means more or less resistance 
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may be included in the motor circuit or be cut out altogether 
so that the required speed control of the motor may easily be 
arranged for. A cover K, preferably of metal and perforated 
for ventilation, fits over the porcelain box.—July 23rd, 1913. 


22,423. October 2nd, 1912.—IMPROVEMENTS RELATING TO 
StartTinec Devices ror Exectric MoTors AND LIKE 
APPARATUS, George Ellison, of Victoria Works, Warstone- 
lane, Birmingham. 

This invention relates to starters for electric motors and like 
apparatus, and has for its object to provide improved means for 
producing a progressive intermittent movement of the pivoted 
arm across the resistance contacts or studs. The threads of the 
worm A are cut in such a manner that each complete spiral 
follows in part the usual oblique disposition around the axis of 
the worm, whilst the remainder lies in a plane at right angles 
to the axis of the worm, so that in each rotation of the worm an 
angular movement is imparted to the worm wheel during a 
portion only of such rotation, the remainder of the movement 
being inoperative upon the worm wheel. The oblique part of 
the spiral extends over about one-half of the circumference of 
the worm, but this amount may be varied with the pitch of the 
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worm. The worm is preferably mounted upon a spindle B 
which is carried in such a manner that the worm can be swung 
into or out of engagement with the worm wheel. Thus, at one 
end it may be mounted in a bearing C in which the shaft has a 
suitable amount of clearance, whilst at the other end it is carried 
in a hinged bearing D. By means of a spring E the bearing D 
is retained in such a position that the worm is clear of the worm 
wheel F on the spindle on which is arranged the resistance con- 
tact arm (not shown). When it is required to operate the 
starter or contact arm the worm is engaged with the worm wheel 
by moving and ho!ding the bearing D against its spring, and is 
then rotated by a suitable hand lever G or wheel. During the 
rotation of the worm the arm is caused to move across the usual 
resistance contacts or studs by an intermittent movement, a@ 
rapid movement being obtained in the transition from one 
stud to the next and a period of rest obtained at each stud.— 
July 23rd, 1913. 


HYDRAULICS. 
11,608. November 15th, 1912.—ImprRovED MEANS FOR CoN- 
TROLLING THE FLow oF WaTER IN Mains, Walter George 
Kent, of 199, High Holborn, London. 
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The object of this invention is to provide means for shutting 
a valve in @ water main when any predetermined quantity of 
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water has passed. V is a venturi tube from the upstream end and 
throat of which pipes U T lead to any well-known arrangement 
operating a counter G, which actuates an elastic device H, 
which, on the predetermined quantity being reachec, starts a 
motor I, which traverses a rack J and reverses @ valve A into the 
casing B of which open a pipe U' from the main, an exhaust 
pipe E and pipes X Y, leading to the two ends of a cylinder C, 
the piston P of which is connected to a butterfly valve Z in the 
tube V. In order to prevent too rapid closing of the valve Z 
when the flow is very rapid and therefore the pressure in the 
main high, the pipe U! may introduce pressure beneath a spring- 
loaded piston in a cylinder C1, which piston actuates a needle 
valve Y! in the exhaust pipe. Normally the parts are in the 
position shown and the pressure from the pipe U! through the 
valve casing B and pipe Y holds the piston P down and the 
valve Z open ; but when the valve A is thrown over it puts X 
into communication with U! and Y into communication with E, 
so that the piston P is raised, closing the valve. Should, how- 
ever, the pressure in V be dangerously high the valve Y! will be 
raised and the exhaust from above piston P through pipe Y will 
be throttled and further movement of Z will be prevented until 
the pressure has dropped.—July 23rd, 1913. 


TESTING AND MEASURING INSTRUMENTS. 


18,586. August 13th, 1912.—IMPROVEMENTS IN WATER BRAKE 
DyNaMomETERS, Dr. Hermann Fottinger, of No. 13, 
Badecker Weg, Zoppot, near Danzig, Germany. 

An embediment of the invention is diagrammatically illus- 
trated. A designates the driving shaft, B the turbine wheel 
with admission orifices on both sides, and C the rotatable casing 
in which, by the operation of the turbine wheel, a circulation 
of the water or other liquid is produced. The turning moment 
absorbed by the brake is measured by the lever arm D and a 
balance E. The adjustable baffles F are arranged in proximity 
to the inlet to the turbine wheel, for example. They consist of 
elongated members, the longitudinal direction of which can be 
varied in any desired way. By these means also the direction 
of entrance of the fluid to the rotor is changed at will. For 
example, the adjustment may be effected by rotation around 
pivots G arranged in the casing so that the several baffles are 
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ompletely in contact in their end position and the flow of 
water is almost cut off. The arrangement can also be such that 
the baffles completely reverse the direction of momentum so 
that at the inlet to the turbine wheel the water moves either in 
contra-clockwise direction or in a clockwise direction. With 
this arrangement the power received by the brake or the torque 
or resistance against rotation can vary within very wide limits ; 
by this means the action is made positive or negative accord- 
ing to the position of the baffles. The baffles are preferably 
adjusted simultaneously, for example, by means of suitable 
projections H comprising an elongated slot in which pins I 
mounted on a common adjusting ring J engage similarly to the 
practice in regulating water turbines. The adjusting rings K 
can be rotated relatively to the casing from the exterior in some 
suitable manner. This adjustment may, however, be replaced 
by any other suitable adjustment of the baffles, and the latter 
may consist of a solid part rigidly connected with the casing 
and a resilient flexible or rockable part.—July 23rd, 1913. 


TRANSMISSION OF POWER. 


10,034. April 29th, 1913.—ImPpRovEMENTs IN FRICTION 
CLuTcHEs, Hans Hamilton Benn, of 7, Montpelier-square, 
Knightsbridge, London, and the Unbreakable Pulley and 
Mill Gearing Company, Limited, of West Gorton, Man- 
chester. 

The plates A B forming two of the driving or driven elements 
of the clutch are cast integrally with enlarged hubs C D, which 
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are adapted to rotate with, but are free to slide upon a castellated 
or boss-like part L keyed upon the shaft F. The clutch casing 
G, which may form either a driven or a driving pulley, has two 
rings or dises H I secured thereto hy bolts J, which hold the two 





parts G of the clutch together. The dises are free to slide length- 
wise upon the bolts but rotate with the casing. The plate I 
normally holds the dises and plate B, H, and A in tight contact 
with one another, so that the driving effort of the shaft or clutch 
casing is transmitted between the parts by means of springs K, 
one disposed at each side of each clutch actuating lever M. In 
the position shown the clutch is in operation. By moving the 
collar N away from the clutch the levers M withdraw the plate I 
from its neighbour so as to compress the springs K and so put 
the clutch out of action. The nuts Q, by which the levers M 
are connected to the plate I, have a spherical surface for engaging 
with the lever so as to provide a universal joint between the 
parts. The belt surface of the pulley, when the clutch is 
arranged for connecting a belt pulley and shaft, may be pro- 
vided directly upon the casing G or may be formed as an exten- 
sion of such casing, as may be desired, or the pulley web may 
be bolted between the two parts G of the clutch casing. The 
clutch may be employed for connecting two shafts together or in 
any position where a clutch is required.—July 23rd, 1913. 


MISCELLANEOUS. 


20,245. September 5th, 1912.—AN ADJUSTABLE CHASSIS 
PEDESTAL TO REPLACE TRESTLES IN THE ERECTION AND 
Repair OF Motor VEHICLES, Harold Coleman, 7, Bulwer- 
street, Shepherd’s Bush, W. 

This invention relates to an adjustable chassis pedestal, and 
has for its object to provide a pedestal which will replace the 
ordinary trestles in the erection and repair of motor vehicles. 
The frame A, which is preferably made of A form, is provided 
with two bosses B and C. The boss B has fitted through its 
centre the spigot of flanged and spigoted nut G, which takes the 
screwed spindle D. The screwed¢spindle D is provided with a 
crosshead or bracket E which is formed with a boss F into which 
the upper end of spindle D is fixed by means of taper pin or set 
screw to prevent the spindle D from turning. The nut G 
screwed upon the spindle D rests upon the upper end of the boss 
B and supports the spindle D and crosshead E. <A swivel plate 


N° 20,245 
E 











H may be provided at one end of the crosshead to prevent the 
chassis slipping off when supported by the pedestal. The boss C 
is formed with a vertical hole, through which passes a shaft or 
spindle J firmly secured into a boss K in the crosshead E. The 
boss C has upon it a boss L adapted to carry a fixing set screw M 
which may be provided with a vice handle N or other means 
for tightening or relaxing the screw M. In use the pedestal 
is placed under the portion of the car desired to be raised ; 
the screw M is then slackened and the nut G turned by a spanner 
or other convenient means so as to raise the screwed spindle D 
and consequently the crosshead C. When the crosshead has 
been raised sufficiently the screw M is turned so as to impinge 
upon the shaft J, which shaft thus assists the screw D in taking 
the weight of the crosshead E. It is obvious that this pedestal 
can be adjusted to any reasonable height and the chassis can 
rest upon it without putting any undue stress upon the car, 
which is not the case when jacks are used. The pedestals may 
also be used in pairs, being joined together by a tie-rod or rods. 
—July 23rd, 1913. 








SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


1,064,626. MeretHop or Propucinc Gas, 0. H. Ensign, 
Los Angeles, Cal.__Filed November 29th, 1909. 

The process consists in causing the separation of hydro-carbon 
fuel by gravity and distillation simultaneously into heavier 
and lighter portions, in causing partial combustion of a separated 
heavier portion and applying the heat of such combustion directly 
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to the fuel in the process of separation. The fuel is progressively 
dissociated by the heat of the combustion of the heavier portion 
and the formation of hydro-carbon gaseous compounds, while 
the gaseous products from the lighter portions are maintained 
practically free from combustion. There are seventeen claims. 


1,064,856. CENTRIFUGAL GovEeRNOR, P. A. Peterson, Trenton, 
N.J., assignor to De Laval Steam Turbine Company, New 
York, N.Y., a Corporation of New Jersey.—Filed March 
8th, 1912. 

The governor has a rotary weight-carrier with a number of 
independent weights mounted on it. These weights are adapted 
to move forward and from the centre of rotation of the carrier. 
Independent governor springs are arranged for the independent 





weights, and there is an independent valve control device for 
the independent weights and means for transmitting motion 
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from each of the independent weights to the corresponding 
valve control device. There are six claims. 
1,064,933. RercCUPERATOR FOR OSCILLATING FURNACES, J, P, 
Roe, Pottstown, Pa.—Filed September 9th, 1910. 
The apparatus is intended for recovering heat from the waste 
gases of oscillating furnaces. It has a chamber having a bottom 


064,933] 





opening to receive and permit the oscillation of the stack of the 
furnace therein and hollow arches for the air to be heated. There 
is an outlet at a point below the centre of the chamber for the 
escape of the cooled gases. There are five claims. 


1,065,317. Turpine, M. A. Ross, Chicago, Iil., assignor of 
one-half to H. P. Bayley, Chicago, Ill.—Original application 
filed January 20th, 1913. Divided and this application filed 
February 26th, 1913. 

The turbine has a primary nozzle for directing driving fluid 
upon the turbine wheel, and a secondarygnozzle, the receiving 
end of which is in position to receive the fluid passing from the 
primary nozzle after that fluid has teen‘discharged from the 
turbine wheel. The discharge end of the secondary wheel 


again directs the driving fluid upon the turbine wheel. A fluid 
receiving portion is arranged in close proximity to the position 
of the secondary nozzle and is in communication with the source 
of driving fluid. By this arrangement the temperature of the 
secondary nozzle may be modified by the temperature of the 
driving fluid. The turbine wheel has a supporting frame in 
which the passage-way of the secondary nozzle and the fluid 
receiving space of the fluid receiving portion are formed. There 
is only one claim. 
1,065,418. Frasn Borer, W. H. Winslow, Chicago, IIl., 
assignor to the Steam Power Devices Company, Chicago, 
Ill., a Corporation of Illinois.—Filed June 14th, 1909. 
The inventor claims the combination of a water supply con- 
nection, a steam connection, and a series of looped tubes extend- 
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ing between the water and steam connections, the loops of each 
tube formed in substantially the same plane in the shape of 4 
figure 8, and similarly disposed loops overlapping each other 
and fused together at points of crossing. There are sixteen 
claims, 
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THE DIESEL ENGINE IN AMERICA. 


of the huge supplies of fuel available 
thout occan transit, it is quite surprising that the 
Ww J engine has not made greater progress in the 
United States of America, and we must admit that 
we have been very disappointed in our investigations 
during @ recent visit to.that country. So far as we 
an learn, there is at the present time only one firm 
hae which is building marine Diesel engines, 
yhile one or two more are building stationary Diesel 
snes, one firm having recently taken out a licence 
nam Mirrlees, Bicserton and Day. 
gs if the American Diesel Company had lost its 
op rtunity, : ; 
Busch, Sulzer and Co., who took over its agreements, 
is building a factory in St. Louis to do justice to the 
tremendous possible _output, although the New 
[ondon Ship and Engine Company, of Groton, Conn., 


In view 


It really looks | 


as it is only now that the firm of Messrs. | 


the scavenge air is taken from outside the crank case, 


and we were informed that it was found almost 
impossible to keep the air free from oil wh n the 
supply was taken from inside the case. 

All the engines are tested on an electric brake— 
see Fig. 4—and the average consumption was stated 
to work out at about 0-5 Ib. to 0-54 1b. per brake 
horse-power per hour, which’ is about equal to con- 
tinental practice for this type of engine, running, as 
it does, at from 350 to 400 revolutions per minute. 

One very interesting and quite new point we learned 
in discussing matters with Mr. Cable, the managing 
director of the New London Company. The firm is 


now designing for a submarine a Diesel engine fitted 
with crossheads and guides instead of trunk pistons. 
In all the designs we have seen for submarines, the 
head room has been so limited that there simply 
would not have been room for this arrangement, but 
not, 


we were informed—-we were naturally, per- 











Fig. 1i—300 HORSE-POWER DIESEL ENGINE FOR PROPELLING A BARGE 


put down a factory nearly two years ago to deal with 
marine engines. This factory, however, is even now 
not completely equipped, but the state of its order 
books bears testimony to the possibilities of the Diesel 
engine for marine purposes. In July, 1912, this firm, 
which intends to confine its attentions to marine work, 
fitted a six-cylinder two-cycle 300 horse-power Diesel 
engine in a barge—Fig. l1—and shortly afterwards 
supplied a 150 horse-power six-cylinder engine for 
the yacht Idealia, which we illustrate in Fig. 2, as 
the only Diesel engine yacht in the United States. 
Since that time orders have been received for no less 
than thirty sets of 450 horse-power engines, four of 
300 horse-power, two of 420 horse-power, and one 
of 100 horse-power and one of 500 horse-power, 
those of 450 horse-power being chiefly intended for 
the submarines of the United States navy. It may 
here be said that the New England Company is 














Fig. 2—THE MOTOR YACHT IDEALIA 


closely connected with the Electric Boat Company, 
which developed the Holland submarine, so that the 
association ought to be a very profitable one in this 
direction. 

There is, unfortunately, practically nothing that we 
tan say about the engines themselves, as they are 
built to M.A.N. design exactly, and tha* we have 
already fully dealt with. 
may be are simply points of detail introduced with a 
view to saving cost or facilitating overhaul. For 
instance, the air scavenge suction valves are simply 
little circular-shaped steel discs, four, six or eight toa 
eylinder, according to size, instead of the rectangular 
flat steel slotted plates of the M.A.N., which are a 
g00d deal more expensive to make. Again, the 
Scavenge cylinders have their flanges on the top of 
the crank case instead of on the under side ; the 
latter necessitates the dismantling of the whole engine 
in the event of a damaged cylinder. We note that 


Any little differences there | 


mitted to see the plans—that in the new American 
boats this will be ample. This should sound the 
death knell of the trunk pistons afloat, and Mr. 
Cable is firmly convinced that the crosshead type 
alone is fit for marine work. 

We have just a suspicion that the crosshead arrange- 
ment has been rendered possible by means of a 
reduction of the stated maximum _§horse-power 
of the engine to something more nearly ap- 
proaching the actual maximum working power. 
We believe that in some cases, at any rate, 
very high powers have been specified in the contracts 
for recent submarines, and that those powers have 
been obtained with trunk pistons on the trials, but 
never subsequently realised. If the engine is designed 
in the first place to give the power at which it will 
afterwards actually work, the crosshead can be 
introduced and a more reliable engine results. This 
is, however, only a surmise on our part, but we believe 
that the underlying idea is one that is coming to be 
held by most Diesel engine builders. 

All the above engines are, of course, of the two- 
cycle type, but we were shown an experimental 
four-cycle engine designed by the firm on somewhat 
novel lines for a vertical engine, though fairly common 
in horizontal gas engines, A four-cylinder engine of 
similar type is shown in Figs. 3 and 8. From this 
it will be seen that there are two exposed cam 
shafts on a level with the top of the crank case, 
driven by two to one gears off the crank shaft through 
idle pinions. The inlet and exhaust valves are hori- 
zontal and opposite to each other, each being driven 
by a rocker direct off the cams on the cam shafts. 
The fuel valve is vertical in the centre of the com- 
bustion chamber, and is driven by its own rocker 
through an intermediate bell crank. This makes a 
very good form of combustion chamber and a cheap 
engine, but, as shown on the drawing, embodies a 
feature which seems to us to be faulty, and for which 
we could obtain no explanation. It will be seen that 
the inlet valve is contained in its own detachable 
cage, while the exhaust valve is seated in the cylinder 
head. Thus, to get the exhaust valve out, and, of 
course, it is this valve which needs the most attention, 
the inlet valve has first to be withdrawn. It should 
be a very simple matter to make the exhaust and 
inlet valves duplicates, so that only the valve actually 
requiring attention need be withdrawn, and no doubt 
this will be attended to when the time comes to 
build the engine as a commercial article. It 
would appear to us, however, that the design is only 
suitable for engines of quite small size, as with a 
longer stroke the rockers would become very cumber- 
some and the weight of the moving parts would be 
too great for good working. 








The experimental engine has three cylinders 
9 by 12}, and gives 100 brake horse-power at 300 
revolutions per minute. Owing to its small size, 
it has not been made reversible, but is fitted with a 
mechanical reversing gear and clutch, to which no 
exception can be taken. There is, therefore, only 
the starting gear to be arranged for, and this is done 
by sliding the fuel and starting air cams of two 
cylinders along the shaft. This is, of course, quite 
sufficient seeing that the engine has not to be stopped 
and re-started for manceuvring purposes. For the 
sake of simplicity, a single fuel pump is fitted for all 
three cylinders, and we were informed that the firm 
has not yet come to a decision as to the comparative 
merits of the single or multiple pump, though, of 
course, the multiple pump is fitted on the submarine 
engines following exactly the M.A N. design. 

The engine shown us was a good solid piece of 
workmanship weighing about 100 lb. per horse-power 
with the fly-wheel, and should meet with success for 
commercial purposes on a small scale provided that 
the details are worked out more in accordance with 
the requirements of marine work. The views we 
are able to show of the shops—Figs. 5, 6 and 7—will 
give an idea of the capacity of the works and the 
number of engines going through. 

In dealing with the engine turned out by Messrs. 
Busch, Sulzer and Co., of St. Louis, there are more 
points for discussion in the general design than is 
usually the case with stationary engines. The 
American firm has retained the original Sulzer arrange- 
ment with the inlet valve and exhaust valve opposite 
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Fig. 3—FOUR-CYCLE DIESEL ENGINE 


to each other in a pocket somewhat on the lines of 
an ordinary motor car engine, instead of having them 
in the cylinder head, as is now almost universal a 
practice. It would appear, of course, that this 
arrangement would reduce the number of holes in 
the cover, and should therefore lead to reduction in 
trouble in this direction, but we were not able in this 
case to obtain any expression of opinion as to the 
comparative merits of the two systems. However, 
we believe that the pocket arrangement was given up 
on the Continent owing to the fact that, contrary 
to what would be expected, a good deal of trouble 
was experienced with cracked covers. It is curious 
that both the American designs which we have been 
able to inspect embodied this arrangement, and that 
in both cases it is necessary to withdraw the inlet 
valve in order to examine the exhaust valve. It 
will be noticed from the sectional drawing—Fig. 9— 
that a somewhat unusual cylinder construction is 
adopted, the liner and jacket being cast in one, but 
in such a way as to allow for good expansion of the 
liner. The arrangement of the valves vertically on 
one side of the engine is simpler than in the engine 
designed by the New London Company, as only one 
cam shaft is required and the rockers for an engine 
of considerable size would be much less unwieldy. 
Besides this, the Busch-Sulzer design enables the 
cam shaft to be retained within the crank chamber, 
where it will obtain an ample supply of lubrication 
and will not be liable to get dust upon it, a condition 
which, of course, does not arise in marine work. 

It will also be noticed that the fuel valve—Fig. 10 
—in this case is horizontal, again entirely opposite 
to most British and continental Diesel practice, This, 
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Fig. 4—DIESEL ENGINE UNDER TEST 











Fig. 6—-THE ERECTING SHOP Fig. 7—MAIN MACHINE BAY 


however, would not appear to be in any way deleteri- The engines constructed by this firm are nearly , and a good deal of evaporation takes place. With 
ous as far as economy is concerned, as from particulars | always fitted with independent Ingersoll-Rand air | water present it is chiefly the water and not the oil 
of tests which were given us, we find that the con- | compressors. In one of these engines which was at | that is evaporated. Certainly, a very appreciable 
sumption of fuel oil is 0.44 lb. per brake horse-power | work in a brewery in New York, and which we were | escape of vapour was to be noticed from the crank 
per hour on a 245 brake horse-power engine at | permitted to see, we received the rather startling | case release pipe. How the water is prevented from 
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Fig. 8—FOUR-CYCLE DIESEL ENGINE, MADE BY THE NEW LONDON SHIP AND ENGINE COMPANY 


162 revolutions per minute, and this was said to give | information from the engineer that a certain amount mixing with the oil and saponifying, or whet her the 
a thermo-dynamic efficiency of slightly over 30 per | of water is put into the bottom of the crank case, | fact that it does not saponify is a reflection upon the 
cent. It may be of interest to state that at some- | that the oil for the splash lubrication floats on the | quality of the lubricating oil, we are not able to say, 
thing under the half-load the consumption increased | top of this, and that no harmful effects are to be | and we had no opportunity of examining into = 
to 0.48 lb., whereas at about one-fifth load it went | noticed. We were informed that the object of this | matter. We should not, however, recommend the 
up to 0.77 lb. ‘is to economise oil as the crank case gets very hot, | experiment. 
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The engineer in charge of the station informed us | 
hat the engine gave very little trouble, and that | 
Wid jistons, Tings and exhaust valves were only taken | 
- c examination once a year. We were interested | 
pry em that the compression of this engine is as high 
* 550 Ib.. und that the relief valves are set at 950Ib., 
yet that these always lift when the engine starts up. 
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arrive. I made some remark which drew the informa- 
tion that for the previous two months his turnover 
in that “‘ line’? had been about £250,000. 

The larger houses not only do import business of 


| widely varying character, but they have local interests 


scarcely less dissimilar, and are interested financially 
and administratively in shipping, railways, coal, 
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Fig. 9—SUECH, SULZER DIESEL ENGINE 


Owing to the cam shaft being enclosed the engine 
was running quietly, even the air suction hardly 
being noticeable ; this may have been due to the fact 
that the slots in the air bottle were covered with fine 
gauze. 

The engines are made in the following sizes :— 
10 by 15, giving 25 brake horse-power per cylinder ; 
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Fig. 1O—FUEL VALVE OF BUSCH, SULZER ENGINE 


12 by 18, giving 40 brake horse-power per cylinder ; | 
14 by 21, giving 58 brake horse-power ; and 16 by 24, 
giving 73 brake horse-power per cylinder. 





PROGRESS OF ENGINEERING IN THE EAST. 
(By our Special Commissioner.) 
No. XVI.* 
AGENCIES IN SHANGHAI. 


THERE are about a dozen firms in Shanghai capable 
of undertaking agencies for engineering manufac- 
turers, Only a few of them are purely engineering 
concerns, the others being general traders who take 
any kind of agency which promises to be remunera- | 
tive. This system obtains largely in the East and 
Far East, and in some cases it results well for both | 
principals and agents. The other day I was in an | 
office which holds agencies from some of the best- 
known engineers in England, and works them suc- 
cessfully. While conversing with the manager the 
telephone on his desk requested his attention. He 
lifted the receiver, and in three minutes, while I 
listened, sold £15,000 worth of “ piece goods ” to 

* No. XV. appeared August 15th. X, | 
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| purchase of railway material and machinery. 
| firm has the recommending of engineers and other 
| officials for the works in its hands, and has them in 


carpets, cotton spinning, or agriculture, as the case 
may be. Such houses secure the bulk of the big 
orders for railway material and machinery. They 
have generally a department which deals with these 
matters only, but I know at least one, and that one 
of the largest, which has not an engineer on its staff. 
This particular house has much local influence and 
does a good business in engineering material from cata- 
logues only, with concerns more or less tied up to it 
financially. 

This brings up the question of ring dealing, not 
unknown in other countries, and practised most suc- 
cessfully furthest from manufacturing centres. It is 


| legally right, perhaps, but, if not morally wrong, it is 
| morally and in every other way unfair—at least, in its 
| incidence. 


Let it be supposed that a firm in China, 
or anywhere else, for that matter, is the local repre- 


| sentative of a big financial concern in Europe or 


America, the operations of which necessitate the 
This 


constant touch with its office. It has an import 
department which tenders with other firms for all the 


| requirements of the financial concern’s undertakings, 
| and “‘ in open competition ”’ secures five-sixths of the 


orders. These orders are placed by the firm with 
makers in Europe or America at the best prices 
obtainable from a buyer’s standpoint, and where the 
firm is not tied up by an agency agreement its home 
office calls for prices on the open market. What 
chance has an ordinary agent against such a firm? 
It might be supposed that, if only for the look of the 
thing, the firm would not be the sole agent for makers 
manufacturing the goods its local dependents require ; 
but this is not so in some cases. There are instances 
where the ring is so complete that the money of the 


| financial concern which gives the firm its influence must 


move in the lines created for it by the firm to the 
firm’s profit. 

What aggravates the position is the fact that on 
all orders placed for material by the local enterprises 
the firm has a covering commission, whether it handles 
the order or not, in virtue of its position as repre- 
sentative of the parent concern. With this legitimate 
advantage it might well be content to leave manu- 
facturers’ agencies to those who must live by them and 
give local representatives an even chance in the com- 
petition for orders, without tendering to its own people 
against them. 

Naturally, makers are wise to get into touch with 
firms such as the one hypothetically instanced, but 
the system is manifestly unfair to those who cannot 
do so, and those who are so excluded from the benefit 





of such influence must always be in the great majority. 

This system of “ ring dealing’’ obtains to a con- 
siderable extent in the Far East, and there is a general 
outcry against it by engineers’ representatives in 
Shanghai, who have only the good names of the firms 
they represent and their own ability and standing to 
recommend them. The British Engineers’ Associa- 
tion might do worse than give the matter some con- 
sideration in view of the fact that it was formed so 
recently with the avowed object of securing trade in 
the Far East for its members. With the information 
at the disposal of the Association it would not be 
difficult to get a case in point. 

There is at least one big firm in Shanghai repre- 
senting financial interests engaged in the develop- 
ment of local industries that does not accept agencies 
“on principle,” although it will import goods to 
order for the concerns with which it is associated. 
The distinction may be one without any practical 
difference, but somehow it commands respect. Others 
unblushingly advertise a dozen sole agencies for firms 
which manufacture goods in constant demand by their 
local dependencies. 

I must now deal more generally with agency firms 
and the manner in which they do business. Grouping 
is essential, for the simple reason that if a local firm 
could exist on one agency the principal constituting 
it would be justified in opening offices in Shanghai 
and doing its own business with itsown men. But the 
best agency for machinery would not produce suffi- 
cient profit to keep an office and staff going in Shang- 
hai. Even the firms of manufacturers that run their 
own offices—and they are few—take up agencies from 
other firms to enable them to make ends meet. 
Grouping of agencies is necessary from the maker's 
point of view as well as from the agent’s, because of 


| the fact that only a limited number of agency firms 


exist. Indeed, there are many of the best-known 
names in England absent from the ‘“‘ Hong List,” 
although some of the agency houses advertise as sole 
representatives of twenty, thirty, and even forty 
manufacturers. A local house arranges its group 
of agencies on non-competing lines, that is, the group 
is composed of makers whose products are dissimilar, 
such as boilers, engines, electric plant, steel sections, 
gas producers, &c., always, except only in a few cases, 
with the ubiquitous ‘“ piece goods” in the back- 
ground. 

The engineering department is conducted by men 
of considerable experience and scientific attainment, 
and some of them are among the smartest men at their 
jobs I have met. It is proverbially difficult to make 
a business man out of an engineer, but necessity is a 
great master, and when one cuts himself off from the 
pursuit of his profession in other avenues he often 
acquires the art of trading in its products with con- 
siderable success. There is this compensation—no 
one, except in rare cases, but a trained engineer can 
successfully demonstrate the merits of engineering 
productions. He is thus in competition with thosa 
of his own opportunities and attainments. Here the 
difficulties differ from those in other countries, for 
he has to deal with the Chinaman, whose ways and 
language are alike strange to him. 

He must depend on the standing of his own firm, 
for a maker’s name which would act as a charm in a 
British Colony has no significance to the Chinese. 
Even when you are convinced he knows better he 
will treat quality, finish, and utility as negligible 
quantities, and insist on comparing price with price 
as if nothing else mattered. His love of a deal and 
his inherent tendency to bargain making, not to 
speak of the inevitable “‘ squeeze,” are all to be 
reckoned with. But withal, he is a shrewd buyer, 
and will soon come to realise that nothing is really 
cheap on the score of price alone. 

Agents must have stock. Especially is this impor- 
tant in the matter ot stores and renewals which are 
in every-day demand. Small engines, pumps, and 
electiical appliances are kept in well-arranged show- 
rooms by a number of firms. These aie mostly sent 
out by makers on consignment, to be paid fcr when 
sold. This is as it should be. It is unreasonable to 
expect an agent to provide office and store room and 
an expensive staff for the sale of goods if the maker 
will not supply the goods to be displayed and sold. 
Supposing a man with thirty agencies were able to 
carry stock, paid for, from all his principals, he would 
have as much money tied up in the business as would 
enable him to retire, and there are few men who 
would bind themselves to Shanghai under such cir- 
cumstances. Let the maker himself be faced with 
such a proposition, and if he is prepared to buy out- 
right a thousand pounds’ worth of goods from each 
of thirty firms, and face an annual expenditure of 
£5000 to boot for offices, stores, and staff, he will 
find plenty of agencies, and there is room enough for 
him in Shanghai—and somewhere else! The thing 
is so utterly unreasonable that one wonders at it 
ever being seriously proposed. The agent might, 
and in some cases does, pay the carriage, and as the 
goods remain the maker’s property until they are 
sold he could arrange to have the option of their 
being returned after a settled time if still unsold. 

As a rule the agent has merely a buying agreement 
with a covering commission on all goods the maker 
may send to the district agreed on. He sells from 
stock or to arrive in his own name, and is responsible 
to the maker for full payment, whether he gets his 
own payment or not. The only risk the maker has, 





ENGINEER 











9° iy oo 

192 THE AUG. 22, 1918 
= = 
therefore, is with his agent, and if he has satisfied | be five minutes in an office without hearing about | continue its policy of reform; for attendances of 


himself on this point his chances of loss are small. 

Another matter constantly to the front is that of 
the terms of payment on goods ordered to be made or 
to arrive. If a maker insists on better terms than the 
agent gets from the purchaser, either the agent must 
arrange the financing of the order or there is a dead- 
lock in the business. In this respect it is usually 
asserted that British makers are harder on their 
agents than are their German and American com- 
petitors. This is possibly correct, but it is not there- 
fore right to lay the blame entirely on the British 
maker. It should be borne in mind that in England 
there are no banks which will finance a manufacturer 
on his pledging the proceeds of a foreign order, while 
in Germany there are banks and combinations which 
do such business. The British maker needs his 
money soon after his contract is completed, or he 
cannot go on, unless he has a surplus capital sufficient 
to carry on financial business in addition to his works. 
If the agent hands his papers on a contract to his 
bank he must naturally give the bank authority to 
collect the payments as they become due. This 
gives the agent’s case away to his customer, which is 
undesirable. At the same time he must add the cost 
of such financing to the price when tendering, and 
money costs 100 per cent. more in Shanghai than in 
England. It seems, therefore, that if the maker can 
arrange the financing at his end and add the cost of 
so doing to his tender, the best interests of all parties 
would be served. But should he be unable to do so 
there seems no good reason why he should be blamed. 

So much has been said about this question of 
financing foreign business, and foreign business is so 


essential, that it would be well if a Government Com- | 


mission were appointed to report on the matter and 
devise means of putting the British interest on a foot- 
ing equal, at least, to that of other nationalities. I 
have been in touch with importers for many years, 
and the complaint is universal that a large percentage 
of the business lost by our people is lost from inability 
to finance big contracts. And it is constantly alleged 
that American combinations and German _ banks, 
fostered or encouraged by Government, enable repre- 
sentatives of makers in these countries to secure and 
carry out large constructional undertakings even when 
they are treating with companies working with 
British money and composed of British shareholders. 
Such a Commission need neither labour long nor 
incur great expense if its attention is confined to the 
issue and not allowed the scope of an inquiry into 
general finance. Its results should be an almost 
immediate expansion of our foreign trade. 

In addition to the firms which take agencies in 
Shanghai there are numbers of engineers who, either 
single-handed or assisted only by a clerk or two, do 
a fair business and represent good home manu- 
facturers. In some respects these ‘“ small men” 
are the best representatives, for they seldom under- 
take more than they can see to personally. The 
danger of an agreement being pigeonholed by a firm 
is considerable, and it is increased as the firm grows 
in importance, unless it so happens that its growth 
is because of the importance of that particular agency. 

There is no better plan, where the prospective 
business warrants the expense, than for the maker 
to send out his own trained man to the agent’s office. 
His salary is the only risk incurred. He gets the 
benefit of the agent’s local connection and influence 


and can push the maker’s interests with a first-hand | 


knowledge of the works. This course has seldom 
failed, and the wonder is that it is not universally 
followed where the conditions warrant it. 

To sum up, agency business, it will be seen, is done 
by the big “ Hongs,” the ordinary firms and the 
smaller ones or single-handed men. It is done on 
the grouping principle, each having a number of non- 
competing agencies according to their means for 
working them. Few confine themselves to being 
only engineers’ agents, but, as a rule, these agencies 
are handled by engineers on the azencies’ staff. The 
firms are, generally speaking, financially sound and 
in a position to secure business when opportunity 
offers. The single-handed men are able and energetic, 
and probably do more than the firms in proportion 
to the hands employed. The big “ Hongs” have the 
benefit of their influential connection, and secure the 
bulk of the large contracts, but they are looked upon 
as having an unfair advantage over their competitors, 
and I cannot but think they have. 

It would be mere affectation to pretend that 
business in China is carried on on the sound lines 
which obtain in Britain and British Colonies. Shang- 
hai has been compared to Johannesburg, but in the 
latter place, while there is hurry and bustle and the 
smartest man and the fastest motor car often carries 
away the order, buying is done with clean hands, and 
I should pity the one who would propose to do it 
otherwise. In China it is not, to say the least, 
universally so. In certain quarters everyone con- 
cerned with the placing of an order looks for and 
insists on his ‘‘ squeeze,” from the cook who caters 
for the kitchen to the highly placed official who deals 
with concessions. This creates an awkward position 
and keeps some agents out of numbers of transac- 
tions, for, be it said to their credit, there are agents 
who scorn to bow the knee to Mammon in this 
particular shrine. No, give me the rush and tumble 


of the South and West every time rather than the 


it. It permeates the commercial atmosphere. Every- 
one professes that only others allow for the squeeze, 
and the whole thing is by some false system of 
reasoning thrown on the unhappy Chinese. But, 
deny it as they will, there must be a party to every 
bribe or corruption on both sides of the counter. The 
buyer cannot have his “‘ squeeze”’ unless the seller 
allows for it and pays it over in some form or other 
and by some means. 

This system could be corrected and stopped if only 
a few firms would associate themselves for the pur- 
pose. It only wants exposing; light will kill it. 
Even if the buyer does not mind, no selling firm with 
any pretensions to respectability can afford to be 
held up to the public in such a connection. Who will 
find the five righteous men to save Shanghai from this 
abomination ? 

There is no British Chamber of Commerce in Shang- 
hai—the one to which British firms belong being 
international.”~ The Italians have an Italian Chamber 
of Commerce. The Germans have the ‘‘ Deutsche 
Vereinigung.” There is a ‘Japanese Business 
Men’s Association and the “ American Association 
of China.’ All the members of these associations 
belong, or may belong, to the International Chamber, 
and consequently have an equal voice there with 
the British merchant, who has only the China Associa- 
tion dealing academically with commerce. It has 
become almost a pride with the British not to be 
assertive of their nationality, but this is carried to 
an unreasonable extreme when, in a_ settlement 
largely composed of British subjects, there is nothing 
said in particular about British commercial interests. 








THE BRITISH ASSOCIATION PROGRAMME 
FOR 1913. 
By A LAY MEMBER. 


THE provisional programme of subjects and dis- 
cussions planned for the approaching Birmingham 
meeting of the British Association proves that the 
officers and Executive Committee of that gathering 
have not turned a deaf ear to the demands for reform 
that have been urged upon them from more than 
one quarter, for the arrangement of the general 
and sectional meetings indicates a further advance 
towards the ideal sketched out in the articles that 
have appeared from time to time in this paper. In 
the article published in THE ENGINEER of August 


2500 and over indicate that the Association has sti} 
a useful réle to play in the advancement of oda. 
within the bounds of the British Empire, ang that 
the changes intr>duced recently into its methods “ 
work are already beginning to produce results, Th 
totals for the last four meetings are given below. 
and it will be seen that if the attendance at Birming. 
ham approaches the number expected 3000—the 


average for the last four meetings will be brought 
once again up to the 2000 level. 
Year. Place. Attendance, 
000 .. «<< Wintipee .. «2 ss 1468 
Une as aw, I cs Oc 
i911 .. .. Portsmouth oo we F261 
1912 .. .. Dundee fae ba. na S868 
1913... .. Birmingham oe) os SUDO 


(estimn ted.) 


Turning now to a consideration of the Progress of 
the reforms it may be noted that there is this year 
a further development of the policy of grouped shor 
papers upon selected subjects cf general or |o¢qj 
interest, leading up to discussions in which wel}. 
known men and experts have been asked to take 
part, and that the provision of papers on indepen tent 
or isolated subjects is restricted—in some Sections 
especially—to very small dimensions. 

Thus, in Section A (Physics) the Friday, Monday 
and Tuesday meetings are t» be devoted to papers 
and discussions upon (1) ** Radiation,”’ (2) * Complex 
Stress Distribution,” and (3) ‘‘ Mathematical (eo. 
graphy ’’—and the independent authors and papers are 
thus relegated to the last day’s meeting of the Section, 

Similarly, in Section B (Chemistry), papers and 
discussions upon (1) “ Fermentation,” (2) “ Optical 
Activity,” (3) ‘* Radioactive Elements and _ the 
Periodic Law,” and (4) ‘‘ The Future of British Fuel,” 
together with a group of papers on metallurgical 
subjects, will absorb practically the whole time of 
the Section, and the independent author is afforded 
but a slight chance of obtaining an audience, In 
Section E (Economics) discussions upon (1) “ The Cost 
of Living,” and upon (2) “‘ Canals and Inland Water. 
ways,” will dominate the meeting, and quite an 
imposing array of authors and speakers on the latter 
subject has been obtained. The Committee of Section 
G (Engineering) has so far arranged only one joint 
discussion, namely, that on ‘‘ Complex Stress Dis. 
tribution,’ with the members of Section A, but it 
will no doubt join with Section B for the discussion 
on * Fuel.’ Each Section, in fact, has arranged for 
one or more of these general discussions upon subjects 
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16th, 1912, a diagram was given showing the attend- | 
ances at the British Association meetings from 1831 | 
to 1910. This disgram indicated very clearly that | 
the decade 1860-1870 marked the culminating point | 
of the Association’s popularity and influence, and | 
that since 1870 there had been a slow but steady | 
falling off in the average attendances for the ten-year | 
periods, a decline which the great success of the 
Manchester meeting in 1887 and of the Liverpool 
meeting in 1898 had helped to obscure. Since this 
diagram of attendances is worth further study by 
those interested in the future of the gathering, it is 
reproduced herewith. 

It is certainly satisfactory to note that the Dundee 
meeting of 1912 broke the sequence of very low attend- 
ances which have been recorded at this annual 
gathering of scientists since the Dublin meeting of 
1908, and judged by the advance applications for 
tickets for the Birmingham meeting, this is likely to 
prove an even greater success than that of last year 
at Dundee. If this forecast should prove correct, 
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everlasting “‘ squeeze’ of the Far East. 


the Executive Committee should be encouraged to 


Swain Sc 


DIAGRAM OF ATTENDANCES AT THE MEETINGS OF THE BRITISH ASSOCIATION 


of up-to-date interest, thus following the advice 
given in the earlier article, that— 


The various Sectional Committees would be wise if they recog- 
nised the changed conditions, discouraged independent papers, 
and confined their efforts and programmes to the arrangement 
of lectures and discussions upon up-to-date subjects of general 


| and local interest, by men who are known authorities and are 


competent to speak upon them. 


Another change in the conduct of the gathering, 
advocated by the writer, was to adapt the subjects 
of lectures, papers and discussions more closely te 
the needs and industries of the cities and industrial 
centres in which the Association meets, and to arrange 
for a larger number of lectures of a popular character. 
The organisers of the Dundee meeting made a brave 
attempt to carry out this idea by planning three 
lectures for the working-classes in place of the usual 
one. This praiseworthy effort was only partially 
successful, owing to the bad weather and to insuffi- 
cient advertising of the lectures. The authorities 
at Birmingham, however, have wisely determined 
not to be discouraged by the failure of these lectures 
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+ Dundee, and they have planned no less than five 
. ular lectures to be delivered at the Digbeth 
Hitute during the Association week, the attendance 

ich is to be restricted to working-men and 

‘itinens. Dr. Haddon, F.R.S., Dr. Vaughan Cornish, 
Dr Leonard Doncaster, Dr. Walter Rosenhain and 
Dr. Frederick Soddy, F.R.S., are the selected lecturers, 
and the writer anticipates that given a wise selection 
of subjects and good advertising, these lectures will 
prove @ huge success. It is idle to assume at this 
date in the world’s history that science has no par- 
ticular message for the workers in the world’s indus- 
tries; and to allow the Association week to pass by 
without some well-organised attempt to instruct the 
workers of Birmingham in the scientific principles 
underlying the arts and handicrafts upon which they 
depend for their living, would have been culpable 
waste of a great opportunity. 

Finally, it may be noted that the election of Sir 
Oliver Lodge, F.R.S., as the President of this year’s 
gathering of the Association, is a wise and tactful 
choice, Which will do much to render the meeting a 

success. Apart altogether from Sir Oliver Lodge’s 
claims as @ scientist, local sentiment and local asso- 
ciations will all be stimulated by the fact that a 
Birmingham man is to be President of the Birmingham 
meeting. ‘The General Council of the Association 
would be wise, in fact, if it gave more frequent con- 
sideration to local sentiment and local industries 
when making its selection of the President for each 
succeeding year. Age, reputation and precedence in 
rank are not the only things to be considered when 
selecting a President of the British Association for 
“the Advancement of Science.” It would be well 
if the Committee of Selection always kept the latter 
part of the title in mind when making its choice, 
and had before it a black-lettered reprint of the 
remarkable ‘‘ resolution’? which heralded the Asso- 
ciation’s birth at York eighty-two years ago. 

Having enumerated the reforms which have made 
some progress in the interval between the Portsmouth 
and Birmingham meetings, it is now necessary to 
refer to those that were advocated a year ago, 
apparently with no effect, since the evils which they 
were designed to remove still flourish unchecked. 

The first of these delayed reforms is that relating 
to the organisation and election of the governing 
body of the Association. To quote the earlier article : 

The Association is governed by a General Committee which is 
vlf-elected, and has absolute control—through the appointment 
of the sectional ofticers—of every Sectional and Sub-committee’s 
work. The majority of members of this Committee, and of 
the Council to which it delegates its work for fifty out of the 
fifty-two weeks in each year, are elderly gentlemen who have 
achieved fame in some branch of science, but who are not 
particularly open to the reception of new thoughts and ideas. 
The ordinary member or associate has no means of making his 
voice heard in this august and venerable assembly. Although 
the various Sectional Committees are supposed to act as channels 
of communication between the rank and file of the members and 
the General Committee, this connection is, for all practical 
purposes, absolutely worthless. 

Some alteration of the method of electing the 
Council, General Committee and Sectional Com- 
mittees is still called for, and the writer trusts that 
some attempt will be made to deal with this grievance 
at the Birmingham meeting of the Association. The 
reform can only come from within, for the rank and 
file of the Association, under the present constitution, 
are absolutely without any voice or control in the 
matter. Unless, therefore, the President or some 
equally influential man takes up the cause of the 
voteless and powerless members and associates, 
nothing is likely to be altered at this year’s meeting. 

The second reform concerns the conduct of the 
sectional meetings, and to the convenience and 
comfort of those attending them. To quote again 
the earlier article :— 

If a group of independent papers upon miscellaneous subjects 
has been planned as the morning’s programme, they should be 
read in the abstract only, and a time limit for the author and 
also for those joining in the discussion should be strictly enforced. 
When one or more papers are read as introduction to a discussion, 
the same plan of a time limit should be followed, and if the sub- 
ject is one of considerable importance and interest, the greater 
part of a morning session should be allotted to it. 

Although some improvement in this respect in the 
planning of this year’s programme is noticeable, it 
is to be feared that in some of the Sections the pro- 
gramme will be found once again overloaded, and that 
many authors whose papers are crowded out or are 
forced into the last half-hours of the last Wednesday 
morning session, will feel that they have been badly 
treated by the officers of the Section. As stated in 
last year’s article, adequate discussion of one-helf 
the number of subjects would greatly improve the 
value of the British Association sectional proceedings. 

The third reform, which is still delayed, relates to 
the selection of the sectional officers. As already 
stated, these appointments are made each year by 
the General Committee, and as the posts carry with 
them free hotel accommodation during the Associa- 
tion week and other advantages of a social kind, it 
is highly important that some care should be taken 
in the selection, and that these posts should not be 
filled time after time by the same men, or by men 
who could well afford to pay their own expenses. 
Since there are usually four secretaries attached to 
each Section, one of whom—known as the “‘ recorder ” 
—bears the brunt of the work, it is only necessary 
that one, or at the most two, of the four secretaries 
should have previously held office, in order to secure 
the necessary continuity of plans and work from 
one year to another. There are still, unfortunately, 





in the higher ranks of science many men whose pay 
is barely sufficient to cover their regular expenses ; 
and the distribution of the minor official posts at 
the British Association meetings ought to be made, 
with the sole object of bringing as large a number of 
these men as possible under the influence of its meet- 
ings, and into contact with those who are studying 
the same branches of science. 

The writer trusts that increasing recognition will 
be given to this principle of selection in the choice of 
secretaries for the twelve sections at future meetings 
of the. Association, and that the tendency to regard 
these appointments as the perquisites of certain 
professors will be checked and finally scotched. It 
might also be wise to extend the field of selection 
outside the ranks of the University-trained men. 

In closing this discussion of the programme and 
arrangements for the Birmingham meeting of the 
Association, the writer must once more assert that 
he is actuated by no hostile spirit, and that he believes 
that both in this country and in the Colonies there is 
a great and useful work for the Association to carry 
out. Those responsible for the present and future 
policy of the Association must recognise, however, 
that adaptation to the changing requirements of 
our time is an essential condition of life and progress 
for the individual and for the socia] organism alike, 
and that if the Association is still to fulfil the three- 
fold purpose of its promoters and founders, it must 
break away still more definitely from the trammels 
of the past, and revise the rules and regulations framed 
for its development nearly a century ago. 








THE MOTOR SHIP ROLANDSECK. 


Every bit of information that is available as to the 
actual working of Diesel engines at sea is of the utmost 
value at the present moment both to shipowners and 
builders of those engines. For this reason it is very 
gratifying to note that the owners of ships fitted with 
this motive power, at all events those on the Con- 
tinent, are willing to make known the results of their 
experience. 

In our issue of July 18th we were able to publish 
a report on the running of the motor ship Christian X 
with Burmeister and Wain four-cycle engines, and 
we have now received a report made by the chief 
engineer of the Hansa Line motor ship Roland- 
seck, full particulars of the two-cycle Carels-Tecklen- 
borg engines of which ship were given in our issue of 
November 22nd and December 13th last. 

There is one important difference to be noted 
between the two ships, and that is that the Christian X 
is on the -Atlantic service and therefore can run for 
considerable periods without manceuvring, whereas 
the Rolandseck runs from Hamburg to Portugal, and, 
owing to the crowded waters and comparatively 
short distances, is subject to a good deal of manceu- 
vring. The effect of this is chiefly noticeable in con- 
nection with the auxiliaries and will be referred to 
later. It should be mentioned that this engine, as 
with the Werkspoor engines, was not subjected to a 
bench test, all the trials being made on the ship her- 
self. 

The report in question states that the main engine 
has, on the whole, worked very well, this being par- 
ticularly noticeable in bad weather, and the engineer 
goes on to point out that a motor is under better 
control than a steam engine by the action of the 
governor, owing to the fact that in the latter, when 
steam is cut off, the receivers of the intermediate and 
low-pressure cylinders are full of steam, whereas’ in 
the motor the oil is cut off directly from each indi- 
vidual cylinder simultaneously. 

The report draws attention to the advantage of the 
open engine as affording greater accessibility to the 
bearings and easier supervision, and this is a point 
which we have noted on many occasions. Air pressure 
for the injection of the fuel appears to have been 
maintained at about 900 Ib., the scavenging air being 
only 4 Ib. or 5 lb., whereas on the trial trip we noted 
that it was between 9 lb. and 10 lb. Experience has 
shown that the direct injection of sea water into the 
exhaust gases is a faulty arrangement owing to the 
production of steam in the silencer, which causes 
considerable back pressure and the deposit of salt. 
We understand that the exhaust pipes have since 
been jacketed. 

The temperature of the cooling water as it flowed 
from the cylinders varied between 35 and 40 deg. Cent., 
that from the pistons being between 33 deg. to 37 deg. 
As regards piston cooling, although we noted on the 
trial trip that a considerable amount of leakage was 
taking place, the engineer reports that it has proved 
very satisfactory in daily running, although he adds 
the somewhat suggestive note that “it is exceedingly 
accessible.” From this we gather that accessibility 
has been found to be a very desirable feature and that 
the glands have required a good deal of attention. 
We still maintain our opinion that the semi-rotary 
glands on the Eavestone are better than those of the 
reciprocating type. - 

It is with no surprise that we learn that the original 
cylinder covers which were made of cast steel have all 
cracked, and that these have been replaced with cast 
iron, which is apparently giving satisfaction. It will 
be remembered that just the same trouble was found 
with the original cast steel covers on the Eavestone. 








On the Rolandseck this trouble appears to have led 
to a number of experiments regarding the possibilities 
of cutting out one or more cylinders by shutting off 
fuel and injection air. It was found that when cutting 
out only one cylinder the other cylinders could be 
somewhat overloaded, so that the total horse-power of 
the engine was not reduced. This cutting out of 
different cylinders was carried to the extent of running 
on Nos. 1 and 5 alone, and even this small power 
appears to have been enough to keep the ship under 
complete control, though the revolutions had to be 
greatly reduced and the vibration appears to have been 
fairly bad. 

The engineer utters a note of warning as to the 
adjustment of the fuel supply on the various cylinders, 
pointing out that when adjustments are heing made 
in this direction they should not be made from cards 
which are taken during the first few revolutions after 
the engine has started up. He points out that when 
starting up the cylinders are filled with pure air so 
that the pressure of combustion is much greater than 
the normal, as, indeed, is evidenced by the fact of the 
lifting of the relief valves, which we have noted on 
many occasions. He also makes the useful suggestion 
that the cylinders should be warmed up before. start- 
ing, just as with a steam engine. Presumably this 
would require a steam connection to the water jackets, 
as it would hardly be practicable to admit the steam 
direct into the cylinders, though steam might, perhaps, 
be made to take the place of the starting air. 

We gather from the report that a good deal of 
trouble has been experienced with the compressors, 
as it is stated that “they should be overhauled 
frequently, as the valves occasionally stick and the 
damp salt-containing sea air collects a great deal of 
water,” so that continuous drainage is necessary. 
The report also recommends the fitting of an oil and 
water separator in the compressor delivery pipe. 

We are interested to note that a feature which 
we thought to be one of some advantage on the 
auxiliary compressor has been found in practice not 
to work well. In our notes on the various compressors 
we pointed out that the compressor was capable of 
delivering more air than the engine required, and tha 
instead of relieving this from the high-pressure stage 
it was relieved from the low-pressure stage, so as to 
be more silent and to put less work on the compressor. 
It was found, however, that this led to the air which 
was discharged at high pressure being “too cold and 
moist,’’ and the arrangement was altered so that the 
excess air was released from the high-pressure stage 
and led into the steering gear receivers. 

The experience gained on this ship has led the writer 
of the report to suggest that for ships which are work- 
ing in narrow waters where a considerable amount of 
manceuvring is likely to be required two auxiliary 
compressors should be provided, each large enough 
to produce the necessary amount of air required by the 
engine, although he admits that for long voyages it is 
better to have the main compressor driven by the 
main engine direct so as to reduce the amount of 
attention required. 

We are much surprised at one remark made in the 
course of the report that “ Air is a very expensive 
motive power (for the steering engine), and therefore 
it would be well to generate this driving power by 
means of electricity.” We quite understood from 
Mr. Reavell’s experiments that the amount of air 
required for the steering engine when on a passage 
was so small that the little compressor provided on 
the main engine could easily supply the amount 
required without great waste of energy. The writer 
objects to the arrangement which necessitates the 
addition of the auxiliary boiler and a steam supply 
for the steering engine when in crowded waters, and 
perhaps for the particular services on which this ship 
is engaged, he is right, though, for the ships on the 
Atlantic service we think the combined arrange- 
ment would be perfectly satisfactory. 

The consumption of fuel in the auxiliary boiler for 
the six 5-ton steam winches in full work and including 
the auxiliary pumps and steam heating is stated to 
be about 2 tons in ten hours. Another objection 
raised by the writer of the report is rather surprising. 
He states that ‘‘ All wick oiling is to be avoided.” 
We should have thought that for many of the minor 
parts of the installation this arrangement would be 
ideal, although we quite admit the desirability of 
forced and automatic lubrication for the main parts, 
such as crank pins, &c. On this question the report 
is a little doubtful, as the following. words occur :— 
‘* It is open to question whether in the course of time, 
when the bearings wear somewhat oval, too much 
oil would be forced out laterally and the other bearings 
suffer.” The whole success of forced lubrication 
depends, of course, on the regularity of the supply to 
each bearing, and if one bearing is worn more than 
another the greater part of the oil would, of course, 
escape at that bearing. From experience which has 
already been obtained with forced lubrication, how- 
ever, it is perfectly certain that no appreciable wear 
will occur on any of the bearings provided that the 
surfaces are ample and the materials suitable. Even 
when the surface is cut down te a minimum the oil 
film should be sufficient to prevent sufficient damage to 
cause a reduction of the supply to the other cylinders. 

® We find from the report that the engines have been 
run at an average of 100 revolutions per minute— 
instead of 115 as on the trial trip—giving 1600 indi- 
cated horse-power, and at this power the consumption 
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has worked out to an average of 6 tons per day. 
Taking the mechanical efticiency as 73 per cent., as 
given to us on the trial trip, this would mean a con- 
sumption of 0-47 Ib. per brake horse-power per hour, 
exactly the figure given us on the trial trip. We are 
interested to note that this reduction in revolutions 
has been found desirable in practice, and apparently 
the mean effective pressure has not been raised to 
make good the horse-power. 

The writer of the report evidently fully appreciates 
the necessity for extremely careful workmanship in 
the construction of the engine, and furthermore for 
very careful and conscientious handling, ** as the motor 
is very sensitive and the slightest fault causes trouble.”’ 

The report concludes by emphasising the necessity 
for maintaining a sufficient and eflicient engine-room 
staff, and suggests the following as necessary for a 
motor ship of the size in question :—One chief engi- 
neer, six junior engineers, and three assistants, three 
greasers, and five hands for the boiler, ** if the engine 
as well as the engine-rooms are to be kept spotless 
both internally and externally.” 

On the whole, we should gather from the report 
that the engines have proved satisfactory, as it is 
perfectly obvious that in the present state of progress 
many improvements must be possible in connection 
with the auxiliary installation. 





TAKING THE TEMPERATURE OF THE SEA. 


As a consequence of last season’s unusual drift of icebergs 
in the North Atlantic, the Navy Department of the United 
States has undertaken an exhaustive series of tests for 
the purpose of determining the relative values of various 
apparatus designed to detect the presence of ice. 

Since the loss of the Titanic and the narrow escapes 
of other vessels, inventors have been busy in designing 
apparatus intended to detect the proximity of ice princi- 
pally by temperature readings of the sea water—Sir 
Hiram Maxim’s proposed utilisation of reflected sound 
waves falls into a different class, and will not be dis- 
cussed here. The temperature of the sea water has served 
for some generations in guiding the mariner, but the 
roanner in which these temperatures have been taken 
has been quite properly the subject of criticism for several 
reasons. First, the test water is taken from the ocean’s 
surface ; secondly, the thermometer and the water are 
both exposed to the atmosphere and the readings are not 
truly indicative of the body of water through which a 
ship may be passing; and, what is no less important, 
the accuracy of the readings is more or less doubtful when 
the duty is left to rather indifferent subordinates— 
indifferent, inasmuch as they do not realise the importance 
of the work entrusted to them. In addition to these 
drawbacks, the taking of these temperatures is largely a 
matter of routine, and with fairly long intervals elapsing 
between the observations, and it must be evident that 
ocean currents and ice drifts are not regulated by man’s 
arbitrary schedule—the need of knowing what may lie 
below the sea’s surface and beyond the present range of 
vision may change from moment to moment and not from 
hour to hour. 

Few investigators have gone into the physical con- 
ditions of the waters surrounding bergs and floes of ice 
with more thoroughness and with more practical results 
than Professor Howard T. Barnes, of MeGill University, 
Montreal. This gentleman has diselosed some phenomena 
which have heretofore either been unknown or imperfectly 
understood. There is a persistent tendency on the part 
of the cold fresh water emanating from a melting berg 
to remain not only at the sea surface but to retain associa- 
tion with the body of ice and to move with it. Professor 
Barnes found by repeated tests that contrary to prevailing 
belief an iceberg affected the temperature of the sea quite 
two miles to windward of that frigid body, while the tell- 
tale chill was noticeable to leeward for a distance of fully 
seven miles. Of course, reports to the contrary made in 
the past by various navigators have rested upon data 
obtained by the use of the ordinary thermometer handled 
in the questionable manner we have already described. 
The data obtained by Professor Barnes were the outcome 
of many thoughtful tests carried out with his micro- 
thermometer. His instrument was far enough submerged 
below the surface of the ocean to be exposed to the true 
volume of the contiguous current and capable of giving 
a continuous record of temperature changes absolutely 
free from atmospheric influences. 

The micro-thermometer of Professor Barnes is based 
upon the variations in the conductivity of metals when 
subjected to different temperatures combined with an elec- 
tric balance. This instrument has been subjected to con- 
siderable practical testing, and it measures degrees of 
temperature to a refinement of one-thousandth of a degree. 
A recording mechanism is employed to give a visual 
transcript of the data, and the navigator has only to watch 
this index, as he would a barometer, to know just what is 
going on below the surface of the sea. By putting one 
resistance just below the surface forward and the other 
down near the keel astern, the influence of the cold fresh 
water coming from a large body of ice is quickly detected 
by the unbalancing which the chill affects between the 
readings of the two detector units. 

For a good many years it has been the custom on some 
ships to take the temperature of the condenser feed as it 
is drawn from the sea, and in a measure this has been a 
rough guide to the navigator—on the whole, probably 
being more accurate than the observations made on deck. 
But this means of taking thermometer readings of the sea 
is not free from objections. The water must pass through 
piping that is affected by the internal temperature of the 
ship, and to just this extent the indications are at fault 
or misleading. Another inventor proposes to employ 
this means, but in a somewhat modified form. He plans 
to admit the water at some point forward where the intake 
will be well removed from artificial heat, thence to lead 
the water to the chart house and through a recording 
thermometer, a continuous flow being maintained by 
providing a suitable exhaust conduit. Of course, all of 





this piping is to be insulated as far as possible. The idea 
sounds feasible, but the piping would no doubt occasion 
more or less of a “lag” in temperature at the recorder 
by absorption of heat or by heating the water, as the case 
may be, owing to the previously prevailing temperature of 
the water that has flowed through the conduit for some 
time. How far an installation of this sort could be relied 
upon when a vessel is passing rapidly through alternating 
bands of warm and cold water is not at present clear 

One of the most promising of the “‘ detector ’’ inventions 
is the instrument designed by Professor William H. 
Bristol, one of the special lecturers of Stevens Institute 
of Technology, Hoboken, New Jersey. Professor Bristol 
has had in mind particularly the peculiar conditions exist- 
ing over the Grand Bank where the warm waters of the 
Gulf Stream and the cold waters of the Labrador Current 
meet in vigorous conflict and result in those ribbons or 
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The dissimilar metallic elements of the thermo-electric couple. 
C. Point of contact of receptive end of couple with metallic 
envelope S in touch with the sea water. 
“Cold” or secondary end of thermo-electric couple. 
E. Insulation. 
Bottom plating of ship. 
I. Insulation. 
T—T. Circuit for heating coil around insulated tube F. 


Fig. 1—THE BRISTOL THERMO COUPLE 


patches of radical differences in temperature. Manifestly, 
this area of the North Atlantic is most hazardous to 
mariners at all seasons of the year, and the fogs are 
scarcely less to be dreaded than icebergs. It is perfectly 
plain that these abrupt changes of temperature, even 
without the presence of ice, are quite as marked as might 
be the drops due to the influence of ice, under some con- 
ditions, and this fact adds confusion to the problem of 
producing a purely temperature-recording apparatus for 
navigational assistance. There are quite as many times 
when the mariner would like to determine his relative 
position by thermometer tests of the sea water indepen- 
dently of seeking to discover the proximity of ice, and 
Professor Bristol has striven to make an instrument 
capable of being a helpful guide at any season of the year. 


| 
| the couple. Professor Bristol says: “* By varying {} 
| thickness of the insulation of one end of the couple the 
| time lag can be made to suit different speeds go that ‘ 
| record and an alarm would be made within a copy, . 
| definite distance or a certain speed.” The diagram of th 
“couple ’—Fig. 1—illustrates broadly the genera] ray 
| ciple upon which the detector phase of the installatio, 
| works. As will be seen, the two ends of the « ouple are 
| arranged that they will be responsive within a brief 
| interval to the effects of the same temperature of the 
| exciting medium. The aim has been to exclude Othe 
influences, such, for instance, as the atmospheric cond. 
| tions within the ship at the point where the detectop is 
installed. The “lag,” then, is simply the period betwee; 
the two ends arriving at a common temperature « Irrespond. 
ing with that of the water in contact with either the plating 
of the ship or the metallic envelope, similarly exposed, 

Naturally, a couple of this character is quite incapable 
of supplying of itself current of sufficient potential 4, 
operate recording mechanisms, so that a system of relay, 
is employed, and even so a thermopile, or agyregation o 
couples, is resorted to. By this means, enough electric 
energy is furnished to make and break a local relay cireyi; 
This latter, in turn, actuates certain bell alarms and turns 
on and off two signal lights of distinctive colours, i 
fact, the two bells are likewise distinguished by thei, 
pitch, so that one familiar with their warnings can telj 
what the ringing of either means. 

The trial apparatus—shown in Fig. 2—was an adaptation 
of an electric pyrometer and a milli-voltmeter of Standard 
types manufactured by the Bristol Company, of Water. 
bury, Connecticut, in accordance with designs elaborated 
by Professor Bristol. The recording pen of the milli. 

| voltmeter is operated by the current. induced by the 
temperature effects upon the thermopile, but the chart 
is revolved by clockwork. Above the body of the 
pyrometer and on either side of it are sigual 
bells and a red and a green incandescent lamp. A shrill bel] 
is rung and a red globe is lighted when the temperature 
change is a drop, and a low-toned bell is sounded and g 
green light flashed when warmer water excites the detector, 

It must be kept in mind that the basic idea of the appa- 
ratus i3 to indicate sudden variations of temperature jy 
the sea water quite regardless of the range of these changes, 
while the audible and visible signals tell the navigator 
whether or not his alertness should be stimulated. It is 
not necessary for the responsible officer to keep his eye 
upon the instrument or to vex himself with following 
more or less refined alterations of temperature. Pro- 
fessor Rristol has striven to provide an instrument which 
would be an aid and not a source of worry, so that the 
navigator could give his mind wholly to his duties of the 
moment and yet be cautioned from time to time by an 
apparatus which would ever be responsive to any tell-tale 
rises or falls of the temperature of the sea. A smoked 
disc, being operated by clockwork and divided so as to 
mark the hours, is intended to give a visible and permanent 
record of the working of the thermopile. 

A separate circuit, drawing energy from the relay 
battery runs from the navigating bridge down to the 
detector thermopile. This circuit is for the sole purpose 
of testing the sensitive part of the installation which is 
in touch with the temperature conditions of the outlying 
sea. Surrounding the thermopile is a resistance coil 
which is quickly heated by the test current to a sutticient 
degree to excite the couples if they be in proper condition. 
When they are so affected, the appropriate bell rings and 
the green light glows on the bridge or in the pilot-house, 
as the case may be. Thus, at any time, the entire installa- 
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A. The thermopile actuated by differences in temperature of the water. 

B. Batteries for local relay, which provides the operative energy for the 
recording and signalling apparatus. The thermo-electric 
current is sufficient only to actuate the recording pen and to effect 
the necessary contacts for making and breaking the relay circuit. 

C. Time-and-temperature recording dial, which shows sudden variations 
of heat and cold. 


Fig. 2—THE BRISTOL EXPERIMENTAL SEA 


His primary aim is not to measure and to record minute 
gradations of temperature, per se, but rather to give 
warning alike of any “sudden”’ chill or warming of the 
surrounding sea. He believes these abrupt variations 
mean more to the mariner than the measurement of 
refinements of a degree, and probably this aspect of the 
problem applies with especial force to the navigational 
difficulties of the North Atlantic. 

The Bristol apparatus is also based upon the phenomena 
of the thermo-electric couple, and the ends of the “ pair ”’ 
are so arranged that there is a suitable “ lag’ between the 
time when the exciting joint is first acted upon and the 
moment when the other end attains the same temperature 
and the generation of current ceases. This is brought 
about by insulating the non-active or remoter point of 








Instrument which controls the warning bells and the signal lights. 


D. 

E. Shrillbell; G, red light, which warn simultaneously of a drop in 
temperature. ae af 

F. Low-toned bell; H, green light, which together indicate a rise ¢ 
temperature. 


I. Testing tank. 


TEMPERATURE INDICATOR AND RECORDER 


tion can-be tested and the navigator assured whether of 


not he be justified in trusting to the detector equipment. 
The experimental apparatus was designed to be sensitive 
to temperature variations of one-fifth of 1 deg., and Pro 
fessor Bristol believes this is about the maximum 0 
sensitiveness that practical circumstances of navigation 
would require. 








A numBER of the cars in Pittsburgh display the letters 
‘““M. U. F.” on one of the advertising cards at the front 
end of the car. The stranger is apt to ask the meaning 
of these letters, and he is told that they stand for ° Move 


Up Front.” 
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AN INSTRUCTIONAL STEAM PLANT. 


Tuat the Colonies are fully aware of the desirability of 
providing a good technical education for the budding 
engineer may be gathered from the particulars which we 
are able to give of a very complete experimental steam 
plant which has just been built in this country for the 
University of Queensland under the supervision of Pro- 
fessor Alex. J. Gibson on behalf of the Government of 
Queensland. The engine itself has been built by Simpson, 
Strickland and Co., Limited, of Dartmouth, while the 
special boiler equipment has been supplied by Babcock 
and Wilcox, Limited. The ruling idea throughout the 
plant has been to arrange for the carrying out of as many 
different tests as possible on the one set with the minimum 
of trouble and loss of time in changing the plant from one 
set of conditions to another. The engine is a triple- 
expansion one of rather special design to allow it to be 
used either as a triple, compound or a single cylinder, and 
has cylinders 6}in., 10}in. and Il6in. diameter by 10in. 
stroke, designed to run normally at 250 revolutions per 
minute with a working pressure of 160 lb. per square inch. 

As will be seen from the drawings on p. 197, each separate 
cylinder is somewhat on the lines ot the firm’s standard 
engine with cast iron back columns and turned steel 
columns in front, but the bed-plate proper is mounted on a 
big cast iron base to facilitate the handling of the brakes 
without necessitating a pit. A special point which had to 
be considered in the design was that the M.P. cylinder 
might be required to be used as the high-pressure cylinder 
of a compond engine with 160 lb. steam pressure, while the 
L.P. is designed to withstand 100lb. steam pressure 
according to the conditions under which the test is being 
made. For this purpose each cylinder has its own fly- 
wheel, and each fly-wheel is provided with a special brake 
gear and cooling arrangement as shown on the drawing. 
The couplings between the cylinders are arranged with a 
small distance piece to allow the cylinders to be run 
as separate units, and provision is made for setting the 
cranks at any angle. The above dispositions alone 
render a large number of different experiments possible, 
but there are a great many others; for instance, the cylinders 
are fitted with liners so that they can be steam jacketed, 
while the M.P. and L.P. cylinder liners areso arranged that 
the water of condensation from the surface of the liner 
may be separated from that of the main casting. The 
jackets and cylinders are also fitted with pockets for 
thermometers, and with nipples for pressure gauges on 
both steam and exhaust sides. Indicator and drain cocks 





are also fitted at each end, the centres of these being the | 


same on each engine so as to accommodate a Cipollina 
indicator. 
arranged to allow of numerous different experiments, 
the L. P. cylinder having a Meyerexpansion valve witha false 
valve face and provision for fitting a special face with blind 
ports to test valve leakage. The M.P. has a piston valve 
and the L.P. a double-ported slide valve. 


gear of the Stephenson type on the M.P., while the L.P. 
valve is driven by a single excentric and an inverted radius 
length, so that experiments can be made with various cut- 
ofis. Arrangements are also made for using superheated or 


a 


The valves of the different cylinders are also | 


‘ Tae vale gear | 
of the H.P. engine is a Meyer expansion gear with a link | 
| valves on the boilers a special waste steam main is provided, 


saturated steam, as will be referred to in connection with 
the boilers. An ordinary throttle valve governor is fitted. 
It is chain driven from the crank shaft, with a provision 
for totally cutting off the steam supply in the event of the 
chain breaking or the speed becoming excessive The range 
on the governor allows speeds up to 400 revolutions per 
minute to be obtained. 

A very elaborate arrangement of piping and valves has, 
of course, to be provided in order to simplify the rapid 
carrying out of the various experiments. It can be 
clearly followed in the drawing. A reducing valve is 
fitted on the L.P. steam pipe, so that the pressure cannot 
exceed 100 Ib. per square inch, and the valve arrangements 
allow of any combination of H.P. and M.P., H.P. and L.P. 
or M.P. and L.P. being made to form a compound engine, 
and variations in the receiver volume between the engines 
can also be made. The specification called for a first-class 
job in every respect and all the fittings are of the highest 
quality. 

The boiler installation—see p. 195—is also elaborate, and 
consists in the first place of two Babcock and Wilcox water- 
tube boilers, each having a heating surface of 593 square 
feet, and each capable of evaporating under easy and normal 
conditions 2000 lb. of water per hour into steam at 160 lb. 
pressure. One boiler is arranged to be fired with a Bab- 
cock and Wilcox patented chain grate stoker with an active 
grate area of 18 square feet and driven by a 1} horse-power 
electric motor running at 1250 revolutions per minute 
reduced down to 50 revolutions per minute by a reduction 
gear. The other boiler is arranged to be fired in the ordin- 
ary way, but an extension furnace is fitted so that oil fuel 
may also be used with a heating arrangement to ensure 
liquefaction of the oil before reaching the burner, so that 
experiments may be carried out with some of the heavier 
classes of oil. An independently fired superheater with 
198 square feet of surface is also provided, and this is capable 
of imparting 150 deg. Fah. of superheat to 4000 lb. of 
steam per hour, the steam to contain not more than 2 per 
cent. of moisture with a steam pressure at the inlet of 160 lb. 
The temperature is thus raised from 370 to 520 deg. Fah. 
Ordinary hand firing is used for this superheater, but a 
connection is fitted from the main flue to allow the gas 





|north and south through or near London. 


from either of the two main boilers to be by-passed through | 


the superheater if desired. An auxiliary Cochrane vertical 
multitubular boiler 4ft. 9in. diameter by 10ft. 3in. high, 
with a heating surface of 200 square feet, is also provided, so 
that if both the main boilers are being used for a test, 
a steam supply may still be available for that purpose in 
the University. The working pressure of this boiler is the 
same as that of the main boilers, so that a further test can 
be carried out by using it in conjunction with the other 
two for the supply of steam to the experimental engine. 
Water is supplied to the boilers by a Weir pump capable of 
delivering 515 gallons per hour, and the feed tanks are 


| mounted on Avery weighing machines, so that the feed | 
| may be accurately measured throughout the test. 


An 


to the engine, one, of course, from each boiler, without 
wasting time between experiments. Thermometer pockets 
are fitted on these supply valves and also at the inlet to and 
outlet from the superheater and in the main steam pipes, 
so that the temperature of the steam throughout the 
system can be read at any time. 

It will thus be seen that an enormous range of possi- 
bilities in the way of experiments is furnished by this plant, 
which besides providing a most useful field of instruction 
to young engineers will permit further investigation with 
regard to the use of superheating to be carried out. 








RAILWAY AFFAIRS IN 1853. 


In 1853 the largest system of railways under one contro 
consisted of an amalgamation of the York, Neweastle and 
Berwick, the York and North Midland, and the Leeds 
Northern, with a mileage of 682. In the following year 
this amalgamation was incorporated as the North Eastern 

ailway. Next came the London and North-Western 
with 553} miles ; the Midland with 498} miles ; the Eastern 
Counties with 328 miles; the Great Western with 317 
miles ; the South-Eastern with 290 miles ; and the Great 
Northern with 283 miles. 

The English railway works in progress or completed 
during the year comprised the following :—(a) The final 
portions of the South Wales line to Milford Haven ; ()) 
the Shrewsbury and Hereford, which was leased to the 
contractor, Mr. Brassey, and which at Moreton-on-Luzz 
possessed the most primitive station on record, in that there 
the hollow trunk of a large, decayed oak tree served for 
some years as booking office and waiting room; () the 
Birmingham, Dudley and Wolverhampton ; (d) the Oxford, 
Worcester and Wolverhampton, which was the only import- 
ant line ever designed for the mixed gauge *; (e) the Tilbury 
and Southend, including the widening of the Blackwall 
line, and the erection of the present Fenchurch-street 
Station ; (f) the Stour Valley ; (g) the North and South- 
West Junction line, forming the first connection between 
In Scotland 
the Deeside line, the Great North of Scotland and the 
Edinburgh and Peebles were gradually extending the 
railway scheme far north. In Ireland some useful works 


| were completed on the Waterford and Limerick, and 


Waterford and Kilkenny Railways, while Sir John McNeill 
established through traffic between Dublin and Belfast by 
means of a temporary bridge during the construction of 
the celebrated Boyne Viaduct, which furnished the earliest 
instance of the use of metal girders of any considerable 
span, in which latticed bars were substituted for a continu- 


|ous plate web, and the cross-sections of the web members 


Avery coal- weighing machine is also provided for ascertain- | 


ing the coal used. In addition to the ordinary main safety 


so that the whole of the steam generated by the boilers 


| ean be ured for test purposes, the st 1 ing | 
serge for test p ses, the stop valves allowing | yeors later, and thus became possessed for the first time of narrow xauge 


| of either saturated or superheated steam being delivered | 


* The Great Western had agreed to lease this line and to guarantee 
interest on the capital, provided that it was so constructed, whereas both 
the Norvh-Western and the Midland were endeavouring to keep it 4 
narrow gauge line, as originally sanctioned. In the end the (reat- 
Western’s terms proved most acceptable. As a mixed gauge single line It 
was opened throughout, save for a short gap between Wolvercote, the 
junction with the Birmingham and Oxford broad gauge line, and oxford, 


| on June 4th. The break at Woivercote continued till September, when 


the Great Western permitted the narrow gauge to be brought into Oxford 
Station. It may be added that the Great Western absorbed this line a few 


engines and rolling stock, 
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as well as of the flanges were proportioned to the stresses | case (Great Western) 6d., for a distance of 60 miles, and | by positive gearing arranged on the ends of the spindle 


imposed by the rolling load. 


The most important and interesting schemes sanctioned 


during the session of 1853 were :—First, a Midland lin 


from Leicester to Hitchin, 80 miles long, in order that this 


company might cease to be solely dependent upon th 


North-Western for getting its coal traftic through to Lon- 


don; and, secondly, the (North) Metropolitan Railway 


with powers to join Paddington and the Post-oftice over 


the route via King’s Cross. 


Although the Act, known as Lord Campbell’s, rendering 


railway companies liable for the negligence of their servant 
resulting in death was passed in 1846, no claim for con 


siderable damages appears to have been made under it until 
The circumstances were rather peculiar. 
Mr. Carati, a Greek merchant, received fatal injuries, 
owing to the derailment of a Lancashire and Yorkshire 
train in which he was travelling. This gentleman did 


the year 1853. 


not succumb till a month after the accident, and mean 


time rallied sufficiently to commission a competent 
engineer, unconnected with the company, to investigate 
This engineer reported finding the sleepers split 
or rotten, and the chair bolts loose, while he also took 
exception to the employment of four-wheeled engines. 
. After Mr. Carati’s death his executor brought an action, 
on behalf of the widow, alleging gross and culpable neglig- 
ence on the part of the directors, and was awarded £7000 
damages. This was regarded as a most important test 
should teach the railway companies that 
they must consider the safety of the public as the first 


its cause. 


“ 


ease, which 


condition of their commercial success.” 

There were only two serious railway accidents in 1853. 
The first occurred on the Buckinghamshire Railway, 
worked by the North-Western, on January 3rd, at 5.30 
p-m. Owing to the Wolvercote Tunnel being under repair, 
single line working was in force between Oxford and Islip 
stations. The Oxford stationmaster misunderstood a 
telegraphic crossing message, and despatched a passenger 
train against a coal train coming from the opposite direc- 
tion. Both the trains were travelling at full speed when 
they met, and in the ensuing wreck eight persons were 
killed outright. Following this disaster the North- 
Western issued an order that henceforth all its single lines 
would be worked under a new system known as the “train 
staff.” The other bad accident took place on the Great 
Southern and Western Railway on October 5th. The 
engine of a tourist train from Killarney broke down at 
Straffan, and this train was run into from behind by an 
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in the other (North-Western) ls. 6d. for 90 miles. The 
North-Western could not book passengers between 
e | Wellington and Shrewsbury, but it conveyed them 


e | bury, a distance of 11 miles, for ld., and ran trains between 
those points every hour. It was thus possible to travel 
y, | 132 miles for Is. Again, to compete with the Shrewsbury 
and Chester route, the North-Western carried first-class 
passengers from Liverpool to Shrewsbury via Stafford and 
Wellington for 7s. 6d., whereas the ordinary fare from Liver- 
8 | pool to Stafford was 12s. 6d. 

- The Grand , Industrial Exhibition held in Dublin in 
1853 was promoted by Mr. William Dargan, the great 
Irish railway projector, assisted by Mr., afterwards Sir, 
Cusack Roney, the secretary of the Chester and Holyhead 
Railway. The latter gentleman, who was characteristic- 
ally styled the “‘ Railway Bonaparte,” and the ‘‘ Waghorn 
- | of the West,” arranged with the North-Western Company 
for an “ extraordinary express” from London to Dublin 
for the conveyance of the nobility and gentry to be present 
at the opening on May 12th. The following was the time 
kept :—Euston depart, 8.35 a.m.; Rugby depart, 10.37 ; 
Chester depart, 1.0 p.m.; Holyhead arrive 3.11, depart, 
3.36; arrive at Kingstown (Dublin time) 7.3 p.m. 
Deducting, therefore, the stoppage of 13 minutes at Chester 
for refreshment, thedistance between London and Holyhead 
was accomplished in 6h. 36 min., and between London 
and Kingstown in 10 h. 54 min. mean time. 

The summer time-table of 1853 reveals hardly any 
additional or accelerated trains for holiday makers. The 
only train labelled as a special holiday express was one 
run by the South-Eastern Railway between London 
Bridge and Margate, 101 miles, in 3} hours. It was 
limited to first and second-class, and shown as making | 
no intermediate stopprge. The following journeys may 
also be quoted as typic: 1 of railway speed sixty years ago :-— 
King’s Cross to Edinburgh, 402 miles, in 10 h. 50 min.; 
Euston to Edinburgh, 410} miles, in 12h.; Euston to Glas- 
gow, 414} miles, in 12 h. 25 min.; Euston to Manchester, 
188$ miles, in 5 h. 35 min.; Euston to Liverpool, 201 
miles, in 5 h. 50 min.; Euston to Holyhead, 263 miles, in 
7 h. 35 min.; Paddington to Exeter, 194 miles, in 5} h.; 
Paddington to Plymouth, 249 miles, in 7} h.; King’s Cross 
to Scarborough, 232} miles, in 7 h.; Waterloo to Dor- 











chester (the terminus of the line), 140} miles, in 4h. 40 min.; 
Euston to Birmingham, 112} miles, in 3 h. 5 min.; Pad- 
dington to Birmingham, 129} miles, in 3} h.; Shoreditch 





from Hadley, the station next to Wellington, to Shrews- 


| tubes, giving eight variations suitable for boring and drijj. 
| ing. The extent of the feed travel is 6ft. by means of y 
screw, and the spindle has also hand feed and rapid adjust. 
ment out and in, the power traverse being obtained from 
| the driving motor. A stay is provided on the bottom 
| bed, having two blocks for supporting the ends of two bays 
| the blocks being separately adjustable by a lifting nut and 
|serew. "The stay has also means of horizontal and vertical 
| adjustment through the same range as the spindles. 
| A boring stay is provided for supporting the ends of the 
| boring bars for the large spindle and capable of taking barg 
|up to I4in. in diameter. There are two facing slides fop 
taking work up to 8ft. diameter. One is for bolting on to 
| the end of the spindle sleeve which projects beyond the 
| driving wheel and the other is bolted to a tube held in the 
boring stay and driven by means of the boring bar. 








OBITUARY. 





JAMES ROBSON. 


WE regret to have to announce that Mr. James 
Robson, sen., died on the 15th inst., at Handsworth, 
Birmingham. Mr. Robson was born in 1832 at 
North Shields, and in his early days was constantly 
experimenting with small gas engines. He constructed 
several engines which were put to work in the neigh. 
bourhood of his home. His first patent for improve. 
ments in gas engines was taken out in 1877, and this 
was followed by another of 1879. It is claimed for 
these two patents that they are the pioneer pitents 
of the two-cycle gas engine, and that all the present- 
day engines of this type operate in conformity with 
them. 

It will probably be remembered that Mr. Robson’s 
early commercial gas engines working on the two- 
cycle principle were manufactured by Tangyes 
Limited, Cornwall Works, Birmingham, having been 
introduced about the year 1881, while shortly after. 
wards this firm brought into the market his patented 
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RICHARDS’ BORING MACHINE FOR CORLISS CYLINDERS AND VALVE PORTS 


express cattle train, the driver of which failed to notice 
the red lamp waved by the tourist train’s guard, who had | 
been sent back to warn him of the obstruction. The 
guard had no fog detonators or Bengal lights. The rear 
carriages of the stationary train were smashed to pieces, | 
and twelve persons in them were killed. Ireland had 
hitherto occupied an enviable position in the annals of | 
railway misadventure; indeed, this was the first bad | 


| to Yarmouth, 146 miles, in 4 h. 5 min.; King’s Cross to 


| Bridge, 504 miles, in 1 h. 20 min.; 
| Dover, 88 miles, in 2? h. 


York, 190} miles, in 4 h. 50 min.; Brighton to London 
London Bridge to 


In 1853 the Great Northern Company introduced foot- 
warmers into England. The idea had been borrowed from 
France. In October of that year the ‘‘ ABC Monthly 
Railway Guide ” was first published. The cover was of a 


gas forging hammer, of which many examples were 
sold and are still working. 








BOOKS RECEIVED. 


accident in the country. | darker yellow than now, and it consisted of 42 pages. In 

In the evolution of safe working the year witnessed the | 
first public trials of Newall’s patented continuous brake. | 
These took place in the autumn on the East Lancashire | 
Railway between Manchester and Accrington. The | 
invention consisted of a long shaft, 2in. in diameter, | 
passed over the top of the entire train, and connected with 
each separate brake contact. It was in the power of any | 
of the servants in charge of the train, from the driver to | 
the rear guard, to apply the whole of the brakes. The 
experiments proved Newall’s brake three and a-half times 
more efficient than the ordinary method, and it was after- | 
wards adopted by many companies. Archer’s automatic 
pneumatic time signals, for placing at intervals between 
stations, were tried for some months on the Eastern 
Counties Railway at Stratford. The Board of Trade, 
having investigated the question of communication 
between guard and engine driver. issued a report in March 
advocating the French system of placing a bell on each 
tender, which could be rung by means of a string from the 
leading carriage. Of course, this system required that there 
should always be a guard in that vehicle. 

Following the breakdown of the scheme for amalgama- 
tion in the previous year, there was a recrudescence in 
1853 of cut-throat competition between the Great Western 
and North-Western Companies, the struggle being focussed 
in what was known as the “ Fight for the Shrewsburys,” 
i.e., the control of the Shrewsbury and Chester and 
Shrewsbury and Birmingham lines. The latter, however, 
did not really extend further south than Wolverhampton, 
where it joined the Great Western line from Birmingham. 
To get to Shrewsbury from Birmingham the North- 
Western trains travelled over the Shropshire Union’s 
rails, i.e., via Wolverhampton, Stafford, Newport and 
Wellington, the latter place being the junction with the 
Shrewsbury and Birmingham so-called. Two trains were 
run daily by each company between Shrewsbury, Wolver- 
hampton and Birmingham, the return fares being in the one 








the following December a map was added. 








BORING MACHINE FOR CORLISS CYLINDERS. 


A LARGE motor-driven horizontal boring machine for Cor- 
liss cylinders and valve ports and weighing about 85 tons has 
recently been built by George Richards and Co., Limited, 
Broadheath. As will be observed in the engravings above, 
and on p. 200, the machine consists of a base plate at 
one end of which is fixed a heavy vertical standard having 
a saddle fitted with a 10in. spindle. At the opposite end 
is provided a stay for carrying the end of the large boring 
bar. At the side of the base plate is fixed a bed arranged 
with planed surfaces on the top side of which is fitted a 
standard carrying two saddles with spindles 4}in. diameter. 
On the opposite side to this is a long bed with a stay having 
two blocks for carrying the ends of the boring bars for the 
cylinder ports. All the spindles are provided with the 
usual means of horizontal and vertical adjustment. The 
saddle, which is fitted on the face of the large standard 
and which carries the 10in. spindle, has a feed travel of 
7ft. by means of a screw. The saddle can be raised and 
lowered by power and, in addition, has means for hand 
adjustment. There are three bearing surfaces on the 
standard 6ft. 6}in. across, the two on the front being 
guides and the back one for steadying the outer end. The 
spindle is of hard steel and slides in a cast iron sleeve with 
bearings of gun-metal, the front bearing being 14in. 
diameter by 14}in. long. The distance over the outside 
of the bearings is 4ft. 10in. The saddle is balanced and 
a power traverse in and out for the spindle is provided. 

The side bed above mentioned is 15ft. long, 5ft. 24in. 
broad, and 14in. deep, and the standard for the two saddles 
has power traverse and hand adjustment. The feeds are 
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RAILWAY MATTERS. | 
_ — | 


Iris stated that a Bill will be introduced into Parliament | 

+ session for the construction of a tube railway on the 
Kearney high-speed system from the Strand to the Crystal | 
pulece. The distance is 6} miles, and there would be | 
intermediate stations at Westminster ; Bridge-road, the | 
Oval, Brixton, and Herne Hill. The journey would be 
accomplished in ten minutes, | 


[r is reported that the engineers of the New York, New 
Haven and Hartford Railway have decided to equip all | 
of their locomotives with superheaters. The locomotives 
will be converted at the rate of five per month. Fifty 
new Pacifie type locomotives recently purchased by the 
New Haven Company are all of this type, and about 
350 locomotives in all are to receive the benefits of the 
new device. 

Tur Great Western Railway Company has recently 
laced a contract for the provision of a power signalling 
installation on the Westinghouse electro-pneumatic system 
at Bath Road Junction, Slough. The installation, states 
the Railway Gazette, will be interesting as being the first 
electro-pneumatic plant to be installed on the Great 
Western Railway, the others previously put down being 
on the all-electric principle. The motive power for actuat- 
ing the signals and points will be compressed air at a 
pressure of 70 lb. per square inch, admitted into cylinders 
under the control of electro-magnetic valves, the pistons 
of the cvlinders being connected to the points or signal 
arms, as the case may be. The locking frame will consist 
of seventeen working levers. The air compressor will be | 
steam driven from boilers in the locomotive department 
at Slough. 

Tue offer of the New York, New Haven and Hartford 
Railway to award a prize of £2000 for the best train control | 
device has led to the submission to that and other railways 
of a new system, which has been devised for use with | 
block signal systems and any motive power, by L. W. | 
Horne and W. N. Crane, two engineers of the car equip- 
ment department of the Interborough Rapid Transit | 
Company, New York. According to the Electrician, the | 
system is purely mechanical and pneumatic. The | 
operating device consists of a pendulum suspended beneath 
the locomotive, actuated by a raised detent in the track | 
at the point of control. This pendulum strikes the stem | 
of an exhaust valve in the brake system, imparting to this | 
stem a greater or less degree of movement, according to the 
force of the blow consequent upon the speed of the train. | 
The return of the valve to its seating is regulated by a 
compression spring, which,during the operation, is auto- 
matically engaged by a pawl and ratchet system with a 
dashpot of the hydraulic buffer pattern. 








WHILE it cannot be definitely stated when trains will 
be operated by electricity all the way from New York 
City to New Haven, the time is not far distant. The | 
link that will complete the electrification to New Haven 
is the one between that city and Stamford. Part of this 
is completed, and only a small portion remains to receive | 
the finishing touches. The section from Stamford to | 
New Haven is about 40 miles in length. This entire | 
section will obtain its power from the present power-house | 
at Cos Cob. This means that the Cos Cob power-house 
will generate electricity to supply another section which 
is nearly twice as long as the one from Woodlawn to | 
Stamford. It is estimated by the engineers of the com- | 
pany that the Cos Cob power-house will be capable of 
working all normal traffic on the line as far as New | 
Haven, but on days when special traffic is handled steam 
will have to be resorted to on some trains on the Stamford 
to New Haven link. When the electrification is continued 
to New London or Hartford another power-house will be 
erected. 


ALTHOUGH in this country electric locomotive traction 
in coal mines is almost unknown, it is extensively employed 
abroad, and an interesting paper on this subject was read 
recently before the members of the Institute of Mining 
and Mechanical Engineers at Newcastle-on-Tyne. In the 
United States electric locomotives are frequently used for 
haulage along the main entries or levels. In a mine in 
Pennsylvania a 10-ton locomotive hauled about 150,000 
tons of coal in a year, the usual train consisting of thirty 
to forty tubs, each loaded with about 3700 Ib. of coal, 
which was hauled up a gradient of 3 in 100. In many 
mines ‘‘ gathering ’? locomotives are used for feeding the 
main routes. As far as possible they take current through 
atrolley pole ; in the “‘ rooms ” the trolley pole is fastened 
down and current obtained from a flexible cable, the loco- 
motive pushing the tubs on to the branch lines and pulling 
them out again. Storage battery locomotives are some- 
times used, and in a few instances they convey a small 
tender to increase the battery capacity. Various methods 
are adopted to obviate risk of explosion and overcome other 
difficulties, and in some cases the locomotives are used for 
operating special sprinkling cars, or vehicles for spraying 
“adobe dust ” over the walls of the haulage ways. 


THE numbers of tourists who visit the Fort William 
district in the summer and autumn are very large, and a 
considerable proportion of them climb Ben Nevis, which 
is the highest mountain in the United Kingdom. It is 
now understood by the Times that proposals are being 
considered by a company for the construction of a railway 
from a point near the Fort William Station of the West 
Highland Railway to the top of the mountain. The line 
will be of the rack and pinion type, similar to that which 
runs to the top of Snowdon. According to the provisional 
plans the line will follow the old pony path for about half 
the way up, and will then strike off to the east and wind 
round the upper shoulder of the mountain to the summit. 
The total length will be about four miles, and for about a 
mile at the lower end there will be a carriageway along- 
side. The maximum gradient will be 1 in 2-62 for a 
distance of 600 yards. An expenditure of £30,000 is 
anticipated for constructional work. It has been esti- 
mated by the promoters of the scheme that if 15,000 
persons use the line each tourist season it will be financially 
successful. It is also proposed to erect a large hotel on 
the summit to cope with the summer traffic which would be 
created by the new railway ; but before anything can be 
done with the scheme arrangements will have to be made 
with the local landowners. 





NOTES AND MEMORANDA. 


A was for concrete consisting of a dilute solution of | 
‘some time ago invented a system of steering boats from a 


hydrochloric acid, one part of commercial 30° per cent. 
acid to five parts of water, has been found effective in 
cleaning the stains from the lock walls of the Panama 
Canal, according to the Canal Record. The surface of the 
concrete was brushed over with the solution, and after- 
ward was rinsed with clear water. The application and 
subsequent rinsing freed the concrete of all discoloration. 
The process has proved satisfactory. 

Tue oil tank Splendor, just launched from Odero’s 
yard at the Foce near Genoa, has her petroleum stored 
forward of the engine in sixteen tanks, which are naturally 
furnished with safety pipes for leading off the gases and 
are connected with sixteen ‘expansion tanks” for use 
in hot weather. Two pumps of 250 tons hourly discharge 
serve for supplying the oil to the vessels requiring it, while 
a third pump of 150 tons per hour capacity fills, as required, 
the water ballast tanks placed at bows and stern. The 
ship, which is of 7600 tons displacement and draws 25ft., 
is 402ft. long between perpendiculars and 54}ft. broad. 
She is fitted for radio-telegraphy and has quadruple- 
expansion 2000 horse-power engines designed to give her 
a speed of 10 knots. Launched all standing, she proceeded 


| immediately to Genoa under her own steam. 


ALUMINIUM, states a writer on “ Materials for Aircraft 
Construction,” has not figured in aeroplanes as much as 
might be expected. Where steel is berred by reason of its 


| magnetic effect on the compass, aluminium alloys should 


be supreme but for the untrustworthiness of all jointing 
methods for aluminium and its alloys. For example, it 
is somewhat surprising to learn that in the Army’s own 
B.E. aeroplane a special brass tube is used for control 
lever and rudder bar, though brass is three times the weight 


|of excellent aluminium compounds. For wires such 


compounds are too bulky in’exposed positions and too 
difficult to grip at the terminals in concealed positions 
within wings and fuselage. Indeed, aluminium wires have 
made no headway against mild steel drawn to 110 tons 
tensile, whether in the solid wire or in stranded form. 


THE machinist who has to use an incandescent lamp 
in constricted places like engine cylinders or deep holes, 
says a writer in the American Machinist, will find it to his 
advantage to place a piece of asbestos paper or thin asbestos 


| board between the lamp and the lamp guard. The-paper 
| may be cut to such a shape that it will extend halfway 


around the lamp guard, and the natural stiffness of the 
material will cause it to lay against the wire guard. A 
lamp thus equipped may be placed near the work and at 
the same time the workman’s eyes will be shaded by the 
asbestos... One workman has two pieces of asbestos inside 
the same lamp guard, and by sliding one piece over the 
other he can close up two-thirds of the guard circumference 
or leave about half the light-emitting surface of the lamps 
uncovered. He finds this even more convenient than the 
single piece of asbestos. 


For a considerable time the voltage of long-distance 
transmissions was limited by the line insulator. Until 
a few years ago the transmission line-insulator was ofthe 
same pin type as used in telegraph and telephone lines, 
differing only by its larger size, by the replacement of 
glass by porcelain, and by the addition of a few more 
petticoats, but no radical change had occurred until the 
limit of this type was reached at 30,000 to 40,000 volts— 
with a few 60,000-volt lines of questionable reliability. 
The development of the suspension type of insulator 
practically removed this limitation. By breaking up the 
potential difference in a series of successive steps of moder- 
ate voltage, by the use of a series of insulating  dises 
between line and ground, it became possible to insulate 
lines for voltages of 100,000 to 200,000 with a margin of 
safety greater than that of most of the 40,000-volt lines 
of old. Insuch steel tower lines with suspension insulators 
even direct lightning strokes may sometimes reach the 
line without destroying its insulation. 


THE new crystallography, which within a few months, 


has developed into a demonstrated science, is among the 
most striking of recent achievements. Reviewing the 
details of progress in a Royal Institution lecture, Dr. A. E. 
H. Tutton showed the overwhelming evidence that the 
crystal is a homogeneous structure, made up of simple or 
complex molecular units that may be considered as points, 
and of “ space-lattices,” that may be conceived as unit 
cells or bricks with imaginery lines in three directions 
connecting similarly placed points. All crystals prove to 
be based on eighteen space-lattices and 250 point systems. 
X-ray photographs of thin crystal sections reveal sym- 
metrically arranged spots, which are reflections of similarly. 
placed atomic points, and indicate the planes of the space- 
lattice. This has made it possible to obtain angular 
measurements for 10,000 substances. The descriptions 
and chemical relations of these have been brought together 
in a book by Professor von Groth, and Professor von 
Fedorow has prepared a tabulated reference index for 
use in crystallo-chemical analysis. 


AvtuminivM foil, though not exactly a new product, is 
now being used on a larger scale than ever before, owing to 
improved methods in the making, after long and expensive 
experiments, which have lowered its cost appreciably. 
The rolling, according to the Ironmonger, is effected in six 
stages, the last of which yields a foil: 0-04 millimetre— 
0-0016in.—in thickness. In order to get a thinner foil 
several sheets are laid together and either rolled or beaten 
like gold leaf. Aluminium foil has partly displaced ‘tin 
foil for wrapping articles such as cheese, chocolate,, 
sweets, and tobaccos. Aluminium foil is also reported to- 
be used in the manufacture of electrical condensers. The 
use of the metal is also being extended on a much larger 
scale in the construction of tanks, cooking vats, and 
vessels which are employed by brewers, preserve manu- 
facturers, and in similar industries where heat conduction, 
non-corrosion, and a non-poisonous nature are essential. 
The expansion in the use of extruded forms’ and tubing 
has been large during the last few years. The difficulties 
encountered in making extruded shapes have been largely 
surmounted, and they are now being turned out with 
high tensile strength and with very compact structure in 
almost any’form called for. 











MISCELLANEA. 


It is announced from Nuremberg that Prof. Wirth, who 


distance, has now invented a method of controlling 
railway trains by electric waves. His claim to be able to 
bring a moving train to an immediate standstill was suc- 
cessfully tested on the line between Nuremberg and Grae- 
fenberg, the train being pulled up in 27 seconds. 


It is reported from Norway that a large number of men 
is now employed in connection with the construction 
of the Marconi station at Stavanger. The masts are to 
be supplied by an English firm, and will be 10 in number. 
For the foundations about 3000 cubic metres of concrete 
will be used. The work of erection of the telegraph and 
telephone lines, which are to be connected with the 
station, is also in full swing. 


OFriciAL tests of a system of wireless telephony invented 
by a Japanese electrician, Mr. Torikata, have led to the 
adoption of the system by the Japanese Government, 
which has ordered all the shipping companies subsidised 
by it to install the apparatus on their principal vessels. 
The instructions have already been followed by the three 
largest Japanese mail steamship lines. Patent rights for 
the invention have been secured in Japan, England, and 
France, and others are pending in Germany and the 
United States. It is stated that the present range of 
audibility of the Japanese system is sixty miles. The 
advantage claimed for the apparatus over competing 
systems is its simplicity, it being no more difficult to use 
than an ordinary telephone. 

THE report of the factory inspectors for the province 
of Ontario contains a number of interesting details. Dur- 
ing the year the inspectors visited shops in which the 
aggregate of employés was 238,257. In making their 
visits the inspectors travelled a distance of 55,000 miles. 
The accidents for the year 1912 were 1502, a seeming 
increase of 417 over the year 1911. This is probably 
only an apparent increese,as the improved methods and 
greater strictness in enforcing the reporting of accidents 
is bringing to light many cases which were formerly 
unnoticed. The fatal accidents for the year totalled 
62. The inspectors find some little difficulty in maintaining 
the regulations with regard to protected machinery. 
The workmen themselves find the protective appliances 
in the way and discard them. 

AN inquiry in the Evening Standard as to what became 
of the old iron railings which were removed from St. Paul’s 
Churchyard in 1874 has brought an interesting reply 
from Mr. G. G. M. Hardingham, who, in association -with 
the late Mr. Peter Brotherhood, carried on an engineering 
works at Clerkenwell at the time named. In the foundry 
attached to the works a good deal of scrap was used, and 
Mr. Hardingham remembers receiving a parcel of old rail- 
ings which he was informed came from St. Paul’s Church- 
yard. . The iron, he says, was exceptionally soft, and there- 
fore particularly suitable for mixing with hot-blast pig. 
He-was told at the time that the lead employed in fixing 
the-railings was found to contain silver. ‘The lead in 
question probably dated from a time long before the dis- 
covery by Alexander Parkes of the triple alloy process for 
the separation of the silver which is usually present in 
lead. 

A REVISED Admiralty specification for oil fuel (1910) has 
just been issued, together with the specification for 1912, 
and a comparison of the two shows that certain modifica- 
tions have been made in the later one with regard to 
flash-point, sulphur, acidity, and viscosity. These modifi- 
cations have been made as the result of expert advice and 
experiment, and it is announced that further experiments 
are still proceeding. The new specification provides that 
the flash-point shall not be lower than 175 deg. Fah. close 
test, as compared with 200 deg. in that of 1910. Whereas 
the former specification stated that the oil should be free 
from acidity, the later one lays down that it shall be as 
free as possible from acid, and that in any case the quan- 
tity of acid must not exceed -05 per cent. A new con- 
dition in the later specification is that the viscosity of 
the oil supplied shall not exceed 2000 seconds for an over- 
flow of 50 cubic centimetres at a temperature of 32 deg. 
Fah. 


AN article which recently appeared in one of the maga- 
zines tells of the adventures of a photographer attached 
to the United States Navy in photographing battleships 
in action. Amongst the records of narrow escapes is men- 
tioned one of technical interest. In photographing the 
firing from big 12in. guns it’was found that the tremendous 
concussion at the moment of the fire was quite sufficient 
to release the shutter of the camera, and so automatically 
to make exposure upon the subject which the photographer 
had focussed. The writer does not state what description 
of shutter was in use, but it is quite conceivable that in 
the case of the majority of light-working diaphragm 
shutters the shock of firing would be quite sufficient to 
effect the release. Apparently, too, the exposures to 
which this method applies were made from the cage mast 
of the modern American battleship, at which point 
undoubtedly greater vibration would be felt than at a 
position on the deck. 


TuE following general regulations as to the photograph- 
ing of H.M.S. ships have been framed for the guidance 
of officers who may have to deal with applications for 
permission to take such photographs :—As a rule no 
objection will be raised to bona fide photographers, whether 
amateur or professional, taking photographs of any of 
H.M. ships afloat, provided the apparatus is kept at a dis- 
tanceaway at least equal to the length of the ship and a tele- 
photo lens is not used. No photograph may be taken on 
board H.M. ships without the express permission of the 
commanding officer. No photograph is permitted to be 
taken of any of H.M. ships whilst lying in any dock or 
alongside any wharf or jetty. No photograph may be 
taken in any of H.M. dockyards or other naval establish- 
ments without special permission. Permission to photo- 
graph particular ships may be withheld, either absolutely 
or conditionally at the discretion of the Admiralty, should 
the interests of the public safety require it. Photo- 
graphers not conforming strictly to these conditions incur 
the risk. of being proceeded against under the Official 
Secrets Act, 1911, 
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The Report on Motor Traffic. 


In November, 1912, a Select Committee was 
appointed to “ inquire into the circumstances which 
have led to the large and increasing number of fatal 
accidents in the Metropolis, due to motor omnibuses 
and other forms of power-driven vehicles.” The 
report of this Committee, which was re-appointed in 
March last, was published on Thursday of last week 
—too late for us to give a reasoned comment upon it 
in our last issue. It is a lengthy document, running 
to over forty pages, and it represents a large amount 
of painstaking labour. The whole subject of the 
traffic of, and of the street accidents in, London is 
reviewed in detail. It is shown how that year by 
year the number of journeys in vehicles taken per 
inhabitant has increased. In 1904 each person took 
150 such journeys; in seven years this number 
had increased by 51 per cent. In 1911 the passenger 
journeys in tramways, omnibuses, local railways and 
trunk railways from a thirty-mile limit reached 
the enormous total of 1,908 846,973. They are now 
known to be at the rate of quite 2,000,000,000 per 
annum, and to increase by an average of 250,000 
every day. It is also shown that, whereas in 1907 
there were 3700 power and 12,700 horse vehicles in 
London, there were, in 1912, 13,800 power and 2800 
horse vehicles, these figures referring to passenger 
vehicles only. Then attention is paid to the question 
of accidents. Fatal street accidents in the Metro- 
politan Police area in 1907 were 283; in 1912 
they were 537; while the numbers injured were 
16,772 and 20,166 in these two years respectively. 
The majority of these accidents is due to motor 
vehicles, but it is worthy of note that whereas the 
numbers of horse-drawn vehicles. has been steadily 
decreasing, the number of fatal accidents due to them 
was actually more in 1912 than in either of the two 
preceding years, the figures being 157 in 1910, 135 
in 1911, and 168 in 1912. The accidents attributable 
to the various types of vehicles are. then dealt with, 
as well as the effects of day and night and the width 
of streets on these accidents. It is not our purpose 
to discuss in detail the findings on these points in 
the present instance. We need only say that, accord- 
ing to the report, every class of vehicle is responsible 
for the upward movement in street accidents except 
the tramcar. Concerning the latter, it is stated that, 
so far from accidents being on the increase, there has 
been, on the contrary, a progressive improvement. 
On the other hand, the report makes out a serious 
case against the motor omnibus. It is shown that 
whereas in the Metropolitan Police area there were 
in 1907, 1205 motor omnibuses licensed and 35 
fatalities, in 1912, when 2908 of these vehicles were 
licensed, there were 182 fatalities.. Moreover, of the 
278 fatalities caused in 1912 by power-driven vehicles 
within the County of London, the motor omnibus 
was responsible for 141, or more than half. Taking 
the number of the omnibuses as 3000 and of other 
licenced public carriages at 11,000, and estimating 
the number of private power vehicles at 14,000, 
the report remarks that “a very serious dispropor- 
tion of fatalities caused by motor omnibuses is shown.” 
A larger amount of space is devoted to this type of 
vehicle than to‘any other. In fact, it is hardly too 
much to say that it has received disproportionate 
attention, and that inquiries in some, other directions 
might have been usefully extended. — 

But to turn to the proposals which the Committee 
makes with a view to lessening these street accidents. 
The recommendations are numerous, and we. do not 
intend to set. them out at lengch in the form in which 
they appear in the report, but rather to give their 
general trend. Having regard to the excellence of 
the control. of traffic by the Police, when seriously 
taken in hand, no one will be disposed.to question the 
wisdom of extending the operation of this control 





Committee recommends, there will, perhaps, be more 
division of opinion, some holding that the disadvan- 
tages in the way of congestion which result from the 
multiplication of these refuges more than counter- 
balance the advantages from the point of view of the 
safety, of pedestrians which. they ensure. It is 
probable, however, that those in favour of more 
refuges are in greater numbers, than those who are 
against such increase, and it is a statistical fact that 
accidents are more frequent in those streets in which 
there are no, or but few, refuges. Of the inadvis- 
ability of having dead ends to tramway systems 
there can be no two opinions, and the proposal to 
remove those which exist as soon as possible will be 
universally welcomed—saving, perhaps, by the tram- 
way authorities. On the other hand, the abolition 
of street markets, though from many points of view 
it may be desirable, would undoubtedly entail hard- 
ship both on the buyer and seller without, we fancy, 
bringing about adequate compensation in the way of 
freedom from accident. Then, again, it is—quite 
rightly—proposed to institute special speed limits 
for motor omnibuses and other heavy motor traffic, 
where conditions are especially dangerous. The 
foregoing are merely, if we may say so, the garnish- 
ings of the report. The most important and far- 
reaching proposals have still to be enumerated. 
They are two :—First, that in all metropolitan traffic 
matters Parliament should be advised by one Depart- 
ment, which should combine the traffic duties of the 
Home-office, the Local Government Board, and the 
Board of Trade, and which should, among its other 
duties, control the design of mechanical stage carriages ; 
and, secondly, that the County Councils in the 
metropolitan area should have the control, under 
this new Department, of the licensing and working 
of all mechanically propelled public vehicles. For 
the purpose of the first proposal it is suggested to 
constitute a new Traffic Branch of the Board of Trade, 
while for the proper carrying out of the second, the 
County Councils are to be endowed with “ the widest 
possible by-law-making powers subject to confirma- 
tion by the new Traffic Branch of the Board of Trade” 
—to use the actual wording of the report—and to 
have the control and licensing of stage and hackney 
carriages, as well as of the routes, time-tables and 
number of stage carriages—also subject to the con- 
firmation of, or the right of appeal to, the new Traffic 
Branch. 

In many ways most of these proposals are 
excellent. It is, we think, generally admitted that 
the time has more than arrived for the constitution 
of a body, with ample powers, to control the traftic 
of the Metropolis, and there would seem to be no very 
apparent reason why some such body.as a properly 
conducted and adequately advised branch of the 
Board of Trade should not carry out the duties— 
onerous though they would be—in an efficient manner. 
This, however, is really a matter of detail. Once 
it is granted that there is need of a central controlling 
body in absolute charge of the whole problem of 
London street traffic, the nature of that body and 
whether it should form part of an existing Govern- 
ment Department or not can be left for future dis- 
cussion. But concerning the powers which it is 
proposed to give to the County Councils there is 
much that must be said at the present moment. 
Were these County Councils in an entirely independent 
position, could they be relied upon to deal with the 
problem impartially, then to give them the proposed 
powers might possibly be reasonable. But, just to 
take one example, would it be fair to give the London 
County Council powers to license or to refuse to 
license motor omnibuses and to control the routes, 
time-tables and number of such omnibuses? It 
may well be that there are more omnibuses on the 
streets than are necessary; it may well be, also, 
that they are objectionable, and that they should 
not be allowed to pass through some streets and 
roads which.they now traverse—on these points we, 
in the present instance, make no comment—but to 
permit the London County Council, which has so 
bitterly resented the competition of these omnibuses 
with its tramway services, to control them absolutely, 
would, to our mind, create a position difficult to both 
controller and controlled. The report, as we read it, 
shows all through a scarcely veiled hostility to the 
motor omnibus, though it cannot deny its utility. 
Moreover, there is also a more or less hidden partiality 
to the tramcar, as is evidenced by the proposed 
abolition of the veto of the Borough Councils regarding 
tramway schemes and the substitution therefor of a 
full hearing of the Traffic Branch, which should report 
to Parliament. So much stress has been laid on the 
comparative safety of the tramcar as contrasted with 
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the motor omnibus—even though statistics warrant 
adverse criticism of the latter—that we are forced to 
take these views. In our opinion it is a wise step to 
consolidate the various functions at present exer- 
cised by three Government departments in one 
central authority. But why are the Councils to have 
such powers as are proposed, when there is to be 
this Traffic Branch to which such powers might pro- 
perly be confided ? The difficulties, not to mention the 
delays, of appeals from the decisions of County 
Councils to the central authority can well be imagined, 
and would tend to endless and expensive bickerings 
and struggles, which would by no means be conducive 
to the speedy settlement of London’s traffic difficulties. 
We say, therefore, most emphatically, that whether 
or no the new Traffic Branch of the Board of Trade 
be decided upon, the County Councils, or at any rate 
those which have tramway undertakings, should not 
be invested with the power which it is proposed to 
give them. 


The British Aeroplane Industry. 


Ir is greatly to be regretted that the aircraft 
industry in this country should be hampered in the 
least by any difficulties which are not strictly technical 
and natural to the development of the commercial 
side of artificial flight. Yet at the present moment 
it is undoubted that the industry is depressed from 
causes quite outside itself. Certain of these are of a 
more or less political nature, but the chief complaint 
is the Government’s alleged parsimony in giving out 
contracts for aeroplanes. “ Without orders,” say 
the manufacturers, “‘ we cannot develop our business,” 
and economically their argument is no doubt sound. 
It is to the Government, they say, that they must 
look for the large proportion of their contracts. The 
private demand is by no means extensive and is quite 
insufficient to warrant the laying-down of larger 
factories and the employment of more men. If, 
therefore, the Government persists in its present 
policy of withholding contracts it is clearly the chief 
agent in repressing the development of the industry, 
which it has, itself, on several occasions pronounced 
in emphatic terms to be desirable. To all this the 
official answer is simply that a continuous flow of 
orders cannot be guaranteed to any firm which is in 
a more or less undeveloped stage. The reasonable- 
ness of this contention cannot be disputed from the 
commercial point of view. The large firm with plenty 
of capital and a highly trained staff behind it can give 
guarantees that it will, in return, be able to fulfil 
the contracts continuously once they are granted. 
The small firm newly established and struggling per- 
haps for a bare existence is rarely in a position to do 
likewise. This is so whatever be the nature of the 
goods manufactured, and is particularly true of the 
areoplane industry, in which so much of the work to 
be done now and in the immediate future is largely 
of an experimental nature. 

From the dilemma thus created the Government, 
it is currently reported, is contemplating relief by 
applying to the large and well-known shipbuilding 
firms, such as Messrs. Vickers and Armstrong, Whit- 
worth, for the aeroplanes and the airships which it 
requires. The Barrow firm has, of course, already 
constructed an airship for the Navy, the unfortunate 
Mayfly, and is said to have acquired the British rights 
of the Parseval Company. It has, too, been con- 
structing aeroplanes at Erith with considerable suc- 
cess for some time. The Tyneside company is build- 
ing aeroplane engines at the present moment, and, 
according to a recent statement made by Sir Andrew 
Noble, is contemplating making arrangements, if 
it has not by now already done so, for the construction 
of both aeroplanes and dirigible balloons. How 
many other shipbuilding firms and marine engineers 
in this country are also turning their attention to the 
possibilities of adding aircraft building to their other 
activities we cannot say, but we feel certain that they 
are not a few. On the Clyde one well-known firm at 
least is, or was recently, experimenting with a dirigible 
balloon. We must also mention the rumour that the 
Government itself may find it desirable to lay down 
an aeronautical factory to compete with private 
enterprise, just as it does in the matter of warships. 
In all this there is undoubtedly a menace for the 
various small firms in this country which have 
courageously laid themselves out exclusively for the 
manufacture of aeroplanes on a commercial basis. 
Once the large firms announce the organisation of 
their aeronautical departments our national aerial 
programme will no doubt be largely, if not, wholly, 
entrusted to their execution. The small firms, 
which, be it noted, have borne the brunt of the pioneer- 
ing work and which have, almost all, been. willing 
to communicate their experience for the benefit of 
others, will be given little chance of competing with 
their more powerful and lately arrived rivals. The 





danger of their suppression may even now be said to 
beimminent. Most of them have after many arduous 
and expensive experiments evolved one or more 
types of machine for the construction of which they 
can claim to be specialists, and in the design of which 
they are protected in the essential details by the 
Patent Laws. But these facts will hardly alone suffice 
to save them. The Government has a very well 
organised research and experimental department at 
its command, and as far as designing goes is able to 
produce, and actually has produced, machines which 
m every way compare favourably with the best 
evolved by the private manufacturers. In the past 
year a few contracts for duplicates of the successful 
BE biplanes originated at the Royal Aircraft Fac- 
tory have been given out to certain private firms. 
But it is just such work, calling, as it does, for con- 
structive skill rather than skill in design, that the 
large firms now about to enter the field will be able 
to undertake at once. 

The small firms have no one but themselves to 
blame for the position in which they find themselves. 
The commercial development of the aeroplane has 
been rushed at a ridiculous rate. When all should 
still be experimental we find first and foremost the 
desire to make money quickly. The result has been 
unfortunate from the scientific and the commercial 
points of view. We have referred to the former 
aspect before, and will only say here that a subsidiary 
reason why the Government has withheld aeroplane 
contracts as it has done, and why it is now turning to 
others for assistance, is said to be its dissatisfaction 
with the constructive methods employed by the aero- 
plane. builders hitherto in existence. From the 
commercial standpoint a greater degree of caution 
than has been shown by the original firms would have 
enabled them to foresee what we have insisted upon 
from the first, that the chief, if not, the only demand 
for aeroplanes would come from the Navy and the 
Army, and that without Government support the 
industry would not prosper financially. This being 
so, it should have required little reflection to realise 
the probability that in the matter of aeroplane build- 
ing the Government would follow the same policy 
as it has done for years in the matter of warship con- 
struction, namely, that it would place contracts for 
machines designed by its own experts with those best 
qualified to build them. The large firms are quickly 
organising their departments for this class of work, and 
are concentrating their attention and applying their 
extensive engineering experience towards improving 
the constructive side of aircraft, leaving design and 
experiment to the specialists at the National Physical 
Laboratory and the Aircraft Factory. We fully 
appreciate the work which the original firms have done 
for aeronautics in this country, and would regret 
extremely to see them extinguished and the construc- 
tion of aeroplanes left in the hands of a few large firms. 
But towards such a state of affairs is the present 
tendency. To counteract it the aeroplane firms 
proper must lay themselves out much more exten- 
sively than they have done in the past for the execu- 
tion of contract work of the type we have indicated. 
The Government does not want novelty of design ; 
it wants first and foremost sound workmanship. 
The firm which can guarantee that is not, necessarily, 
one which has all its life specialised in the construction 
and design of aircraft. It is, however, certain to be 
the one favoured with the greatest number of orders. 


Anti-rolling Devices. 


Tue problem of restricting by mechanical means 
the amplitude of rolling of ships in a seaway is not in 
any sense of the term a new one. It is many years 
since Sir Philip Watts and Sir John Biles made ex- 
haustive tests upon H.M.S. Inflexible and other 
ships fitted with water chambers, in which the periods 
of oscillation of a free water surface were utilised to 
damp the natural periods of rolling of the ship. 
But the question has taken on a new importance in 
recent years by reason of many new and some modi- 
fications of old devices which have been introduced 
for the same purpose. Leaving bilge keels out of the 
question for the moment, the various proposals may 
be grouped into two classes, those which depend for 
the necessary energy upon the automatic transverse 
movement of a weight as the vessel rolls, and those 
which impress a restricting force derived from gyro- 
scopic action upon the vessel at each departure from 
the upright. In the first group may be included Sir 
John I. Thornycroft’s invention, which made use of a 
moving weight on a lever; Mr. Victor Cremieu’s 
anti-rolling tanks, in which a moving weight ran on 
transverse rails in a tank full of water; and the 
water chamber methods of Sir Philip Watts, Sir John 
Biles, and Dr. Frahm, which all really depend on the 
moving of free water for the transference of weight 


——— 
from side to side of the ship to give the neceggany 
leverage. Although the details of the water chambe, 
methods differ considerably, they are in essential, 
the same. In the second class are Dr. Schlick, 
gyroscope, which is of the passive type, and the 
active type of gyroscope introduced in America py 
Mr. E. A. Sperry. With the exception of the lag 
named, all these controlling devices depend on the 
development of a secondary and artificial resonance. 
or periodicity, of their own which is originated in the 
rolling motion of the vessel, and rely for their ef}. 
ciency upon their power rapidly to annihilate the 
rolling which sets them up. There is no question at 
all as to their ability to do this in still water when ap 
initial roll is set up, as is easily demonstrable 
with a model, by counting the number of rolls before 
complete extinction of the motion is accomplished, 
or by measuring the reduction of amplitude in a fixed 
number of rolls, or, better still, by analysis of extine. 
tion diagrams taken from a model or ship, with and 
without these fitments. The damping effect is algo 
undeniable upon a ship rolling in a series of waves 


having a regular periodicity which is less than that 
of the unrestrained ship, but it has been shown by 
Major Pecoraro, of the Italian navy, by means of 
experiments with the navipendulum, which sinvulates 
the conditions of a ship rolling among regular waves, 
that when the wave period is greater than that of 
the unrestrained ship the efficiency of the tanks js 
very much reduced. He points out that such long- 


period waves are not usually met with, but that in 
the case of a fast ship running with a following sea 
on her quarter, such a periodicity is by no means 
unusual from the combination of the speeds of ship 
and wave. 

All this is very interesting, and no one can deny 
that these appliances reduce rolling in calm water 
with startling rapidity, but shipowners and 


naval architects are well aware that neither calm 
water nor regular series of waves represent the con- 
ditions of service for which they have to provide, 


Any rolling diagram taken under normal conditions 
at sea will show that the oscillations occur in cycles, 
with a more or less regular diminuendo and crescendo. 
It follows from this that rolling tanks, which depend 
for their damping power upon the reaction produced 
by a regular series of oscillations, must operate more 
or less ineffectively when the rolling amplitude is 
continually changing, and it is possible that in some 
conditions, when the periods of rolling are not syn- 
chronous, the tanks actually have no effect at all. 
Major Pecoraro, who has conducted a lengthy investi- 
gation on this matter, concludes his paper upon it by 
saying that “‘ Frahm’s system of anti-rolling tanks is 
that most worthy of further experimental research,” 
and at the conclusion of a paper read by Mr. A. Cannon 
at the summer meeting of the Institution of Naval 
Architects the author says: “ A great deal of work 
remains to be done on this very important subject ; 
it is one of very great practical importance, especially 
in view of the growing tendency to adopt free water 
as a means of reducing rolling. It is proposed to 
carry out a series of experiments with anti-rolling 
tanks with a view to finding out experimentally the 
actual effects of such tanks upon the maximum angles 
of roll. Till such work is systematically done we 
cannot be sure that in all circumstances anti-rolling 
tanks will reduce rolling.” There is therefore a strong 
feeling that more enlightenment on the subject is 
needed even where a regular series of waves is pre- 
mised, and it follows that more careful study and 
experiment are required for the conditions of actual 
service, where the amplitude of rolling is cyclical, 
before owners will be fully satisfied that the action of 
these tanks is wholly beneficial. Mr. Sperry in his 
paper on the active type of stabilising gyroscope 
does not mince his words in discussing the question. 
He says that an examination of rolling records taken 
on a ship fitted with tanks shows that when the sea 
was not synchronous a departure of 13 per cent. from 
synchronism with the ship in a comparatively calm 
sea and of 9 per cent. in a heavy sea, nullified the 
action of the damping tanks. No such performance 
as this can be considered as stabilising a ship, nor 
can it be said to justify the burden of weight and the 
occupation of space required for their accommodation. 
It is sufficient to say that experience has demon- 
strated damping tanks to be disadvantageous, if not 
possibly dangerous when out of synchronism. iis 
dictum of Mr. Sperry does not agree with that of 
Mr. Risdale, who, speaking at the Institution of 
Naval Architects meetings on behalf of Dr. Frahm, 
said that “ a difference of period between tank and 
ship had no appreciable effect upon the efficiency 
of the tank.” The desire for more light on the sub- 
ject is therefore plainly justifiable. 

Meanwhile is there nothing to be said for improving 
the design of bilge keels, and for fitting them in such 





a way as to get the maximum of steadying force 
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from a given area of surface 2? There is this to be 
said for them : T hey are less expensive to fit; they 
on in no possible condition of sea introduce any 
dangerous element ; they act automatically and | 
effectively, a8 shown by Major Pecoraro’s experi- | 
which demonstrated that for a wave period 
oreater than that of the unrestrained ship, bilge keels 
were more effective to reduce rolling than tanks, 
and they may be made to give a maximum anti-rolling 
effect by fitting them at the turn of the bilge where 
they have the greatest radius of gyration. Bilge 
keels having considerable depth amidships, tapering 
away at the ends, and fitted in a diagonal plane, 
may be carried for little more than the power absorbed 
by friction of the surface. For modern mercantile 
ships at least, in which the tendency is to adopt a 
small metacentric height in order to have a sea- 
kindly vessel, there may be no urgent. necessity for | 
anti-rolling devices; for warships a better case 
may, perhaps, be stated. Mr. Sperry claims to have 
introduced in the active gyroscope a system which 
is absolutely safe and effective under all conditions. 
His apparatus does not depend upon any motion set 
up as a secondary result of the rolling of the ship, but 
comes into action immediately the ship leaves the | 
upright position, regardless of synchronism. He 
says that the active gyroscope is in full effect long 
before the ship has had time to get her great mass into 
the motion which constitutes rolling. It is an 
interesting and difficult problem which the advocates | 
of anti-rolling systems have set themselves, and it 
js one in Which great care must be used to make the 
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A DB, i.e., set up PD = and join D to A 


and B. Project D horizontally to meet the vertical 
through the support B at FE and join E A. 


W ab, 
l 


Then P F = Reverse or end bending moment at | 
B = M,; and F D = reverse or end bending moment | 


at A = M,. 


Therefore set up BH = F P and AG, = FD and | 
join G, H, the complete bending moment diagram | 


then coming out as shown shaded. This may be 


done by projecting F horizontally and drawing | 


D G, parallel to F A. 
Proof.—To prove this construction we must obtain 
values for the reverse bending moments for this case. 


Referring to Fig. 2, it will be remembered that in | 
fixed beams the conditions to be satisfied are that the | 


“free”? and ‘‘ end” 
ADB and AG, HB respectively must be equal and 
opposite in area, and must have their centroids upon 
the same vertical line. 

The first condition gives us :— 
(M, + Ms)! _ greaof AADB = }AB. PD 


Z2 


Wer Oe. 2 


a Se 


The end bending moment diagram A G, H B may 


be considered as divided up into two triangles A G,B, 
B G,H, whose centroids act in the ‘third lines’ 
X X and Y Y respectively. 

We have next to calculate the position of the 
centroid G of the free bending moment diagram. 
According to the ordinary rule, the centroid G will 
be one-third of the way up the median line C D. 
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Taking the first value, which is clearly the maxi- 
mum ; then 
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Therefore the maximum reverse bending moment for 

3 - W il, 

an isolated load is equal to aT 
5 





and occurs when 


the load is at one-third of the span. 

Maximum positive or intermediate bending moment.— 
Referring to Fig. 1, the maximum intermediate 
bending moment occurs at the load point P and is 
equal] to D J. 

*, Maximum intermediate bending moment 

= Mo = Bi =P D-—JP 
_ Wee - IP. 
l 

Now, remembering that (a + 6) = 1, 

iP =P Fs 













































































fitting safe in the hands of the ordinary sea-going 32 
artificer under all possible conditions of service. 1 1] had a b 
It is usually in a stormy and rough sea that the ee a = <— =... a) = Fee et F 
largest besa - ee pose = Regarding the areas of the triangles A G, B, ee ree M, -} 
there seems to ta ee ee en nee en Te AB respectively as concentrated in the ar ae ( ~ 7 ) m n 
tanks in reducing rolling, both from length of wave | jines X X, Y Y, and GG respectively, we have by , 
and oo of a atom Re much taking moments about the line X X = M,°- = ES = om 
cannot be done to expiscate the truth of the matter ‘ ie 
by unbiassed investigators who have no interest in Ane ct 4 ADB x « = are of 4 BG, Hx 3 _ Wab a , W.ab’b 
one system more than in another, and whose aim is | . f » Woo. Lami l P Br Pl 
solely that of clearing up doubtful points which may te., Seoen {5}, 2 ee ie Wab i 
settle the minds 2 Ww , 27 Than me a? + 6?) 
unsettle the — . those who try to decide where MP Wab- _Wab_a Is ( 
the doctors seem to disagree. pa 3 / 2 3 -M _ Wab ‘y 6 =} 
W a? b oa ae. & 
i oe _ Wabi {f(a + by — (a? + b) | 
THE MARSALA, NINO BIXIO, AND GIULIO um = Ward ee, e J 
CESARE. ss e - woe «eee 
WE regret to learn that, in two Dockyard Notes Simnilasiv, M Es W ab? d F 
published in our issue of August 8th last, we gave’ wie z a 22 =e 
some particulars regarding the two Italian scouts Ap @ snek (8 M, ) W ab W ab? i 
oa ee s ie As sheck (M, i = . | a sa P P aa 
Marsala and Nino Bixio, and the battleship Guilio 8 r e To get the maximum value of this for any position 
Cesare which were inaccurate. We take the earliest Wah Wab Wab dM 
opportunity of correcting the statements made, and = ——(a + b)=—— -l=- —— of the load put——* = 0 
of saying, in justice to our Italian correspondent, ‘ ' on 
that they did not emanate from him. (M, M, ) / Wab,... 1 e 2W fd a* (l — a) Ses a)? = O 
We are now informed on unimpeachable authority 9 ieee x sii at” oe da J 
(1) that the statement regarding the alleged unsea- Wd . d.a(P — 2al + a?) 
worthiness of the two scouts is untrue; and (2) that Now, since = PD mess d =o 
the Terni Company delivered the armour plate | : , 2 Ag 3 - 
ordered from it practically at the time specified. a PD xa, es = P D x b te, 24F -6al+4a=0 
aes, ee oe SR. te, BP — 3ei 4+ Be =O 
ar but in Fig. 1, by similar A’s, (lL — a) (l — 2a) =O 
REVERSE BENDING MOMENTS IN FIXED a ae « 16,6 = or l. 
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By EWART 8S. ANDREWS, B.Sc., Eng. (Lond.). PF BE.a _PD.a_yw | Taking the former value, which is the only one pos- 
REINFORCED concrete construction has brought into ’ 7 l u me i are aia ci 
considerable prominence the question of the reverse rae s “ tae 2 a ax. M. = Sf 
bending moments for fixed or built-in beams, and,| ‘Similarly, E H = DF= M,. RS Ls oa eS 
although nearly all the text-books give the bending | oe ; . ‘ : i , ci inte i i 
moment diagrams for uniformly distributed and| ston of load for maximum reverse bending| Therefore the maximum intermediate bending 
central loads, no simple constructions are given for | ~ 
the case of isolated loads placed anywhere. x \ iy 
\ | 
E eu | 
4 \ 
“7 Thy. a | \ 
= a \ 
oe h» ~—~~_ \ H 
— 
7 U A | \ a My 
“3 + tee 
M, : ‘ ~ 
F i, L 
a A P 71 B 
Y a é 
le— x y¥—> 
Z U 
Y * B $ 12) > ! ¥ 
i me re 
b x ¢ G a 
; yx Fr . a pe 
; J 3 
“THe Encineer' ““The Encineer" 
Fig. 1 Fig. 2 


The following construction can be used for this case : | 
Let AB, Fig. 1, represent a fixed beam of span L | 
carrying an isolated load W at a point P, the distances | 
of which from A and B are a and b respectively. | 
First draw the “free bending moment ” diagram | 


moment.—The position of the load for a maximum 
value of the reverse or the end bending moment 
: : re 
M, is obtained by putting ab 
aa 


that a = (1 — b), 


= O and noting 


monent oceurs when the load is at the centre and is 


equal to sadist 
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MECHANICAL RAM MOULDING MACHINE 
RUDMAN, LANCEY AND CRAVEN, LIMITED, TAUNTON, ENGINEERS 
(For description see page 205) 
i=. 
in “tabloid” form. It is rather too concentrated for the would not perform their contract. It is true that he found 


THE MEASURE OF DAMAGES ON FAILURE 
TO COMPLETE A CONTRACT TO BUY 
MACHINERY. 


(From a Legal Contributor.) 


THE engineering manufacturer is sometimes met with | 
the following difficult problem. He receives an order 
to make and deliver machinery. Before the day for 
delivery the purchaser refuses to carry out his contract. 
He may take this course for any one of a variety of reasons. | 
In the result the manufacturer is left with the goods on | 
his hands, and the very serious question arises, What is | 
the measure of the damage which he sustains and can | 
recover ? This query must be answered even if the 
bankruptcy of the purchaser or, if the purchaser be a com- | 
pany, its liquidation was the cause of the refusal, because | 
in either case the vendor is only entitled to prove the 
damage sustained, which is not measured by the price 
which had been agreed upon. 

It is proposed to examine this important question from 
a legal point of view, but in language which shall be 
stripped as far as possible of legal technicality. The | 
necessity for such an examination arises from a case 
recently decided in the Court of Appeal, namely, in re 
Vie Mill, Limited (1913), I. Ch. 465, which is fully reported 
in the June number of the Law Reports. 

The rights of the seller of goods—whether they beactually 
manufactured by him or not—are thus defined in the Sale 
of Goods Act, 1893, Sec. 50 (1), ‘‘ Where the buyer wrong- 
fully neglects or refuses to accept and pay for the goods, 
the seller may maintain an action against him for damages 
for non-acceptance. (2) The measure of the damages is 
the estimated loss directly and naturally resulting, on the 
ordinary course of events, from the buyer’s breach of 
gontract. (3) Where there is an available market for 
the goods in question the measure of damages is primé 
facie to be ascertained by the difference between the con- 
tract price and the market or current price at the time or 
times when the goods ought to have been accepted, or, 
if no time was fixed for acceptance, then at the time of 
the refusal to accept.” 

This provision only applies in cases where the property 
has not passed to the buyer. If the property has passed 
the seller can, of course, sue for the price. As to Sub- 
clause (2) an actual breach is not necessary ; it is sufficient 
if the buyer intimates that he will not accept the goods 
when they are sold or made. 

An available market means a market wherein the seller 
can sell. If there is no market for the goods the seller is 
entitled to recover the full amount of damage actually 
sustained, or, in other words, such an amount as would place 
him in the same position as if delivery had been accepted. 
The statement that the measure of damages is primé facie 
so much merely means that the measure of damages may 
be controlled by some special words in the original agree- 
ment whereby the buyer is to become liable to pay some- 
thing in the nature of a penalty if he refuses to take deli- 
very. As the occurrence of such a clause is not usual its 
effect need not be further considered. 

The above is what may be called a statement of the law 








| inquire what was due. 
| in the order were on a slightly different footing it is neces- 


| pay. He therefore awarded £28. 


digestion of the ordinary layman and requires further 
explanation, and the case already referred to affords a 


| most useful application of the rules above enunciated to 
| a commercial transaction of a type which must be occur- 


ring every day. 
The Vic Company had ordered certain machines to be 


| made by Messrs. Arundel and Co., a firm of engineers. 
| The order having been given, the Vic Company went into 


voluntary liquidation and was unable to accept delivery. 
The engineers, as creditors, put in a claim in the liquidation 


| for the profit which they would have made had they been 


allowed to deliver. Upon this basis they claimed 
£1167 13s. 6d. As the liquidator rejected the claim the 
registrar of the winding-up court was called upon to 
As the various machines embodied 


sary to inquire what they were. They were in two classes. 
Class I. consisted of four quick traverse winding frames, 
which had been completed before the date of the liquida- 
tion. These were retained by the engineers fora time and 
were then somewhat altered and sold to other customers 
at a price less than the contract price. Class II. com- 
prised machines which would have been wholly or partially 
manufactured by the engineers on which they had done 
no work, but for some of which they had purchased subor- 
dinate parts ready made, which they afterwards used in 
fulfilling other orders. The loss of profit claimed on 
Class I. amounted to £162 19s. and on Class II. to, roughly, 
£1000. The engineers claimed the whole of this. As 
regards the winding frames the registrar found that they 
had been altered at a cost of £5 and re-sold at a price which 
was £23 less than the amount the company had agreed to 


in Class II. they would for the most part have been built 
up out of stock. There was no evidence that the engi- 


| neers’ works had been wholly or partially stopped in con- 


sequence of their not manufacturing these machines or 
that the orders on which they were engaged were less 
remunerative than those under consideration. The regis- 
trar held that although prospective profit must be taken 
into account, it could not have been as much as £1000, and 
gave £250. The judge to whom the registrar’s finding 
was referred overruled him and declared that the engi- 
neers were entitled to the loss of profit as they had them- 
selves estimated it, and the Court of Appeal affirmed the 
judge’s decision. 

The judgment of Lord Justice Hamilton—in the Court 
of Appeal—is very instructive. He said—as to the goods 
in Class II.—‘‘ The registrar thought he had evidence to 
the effect that the loss was only £250, but he had none. 
Consequently his assessment of £250, though not in itself 
surprising as a matter of business, was one unsupported 
by any evidence before him. It is true that there is no 
evidence that the creditors’ works were wholly or partially 
stopped in consequence of their not manufacturing these 
machines. If that had been so there might have been a 
claim for some proportion of the overhead charges attribut- 
able to the period when the works were at a standstill, 
when charges were running on and nothing was being 
made against them, because the appellants—the buyers— 


As regards the machines | 


| profit on his contract. 


that there was no evidence that the orders on which the 
works were employed were of a less remunerative nature 
than the orders in respect of which the claim for damages 
was made. Had that been so it might have been an alter- 
native means of measuring the damages—that, whereas 
during such and such a time they would have been working 
at a profit of 35 per cent. on their turnover, they were 
obliged to work for somebody else and could get no more 
than a profit of 30 per cent. The evidence on the affidavits 
fairly taken is evidence that the claimants’ works were 
sufficiently large and their equipment sufficiently ample 
to enable them to perform this contract in addition to all 
the others that they did perform. As the evidence 


stands there was a primd facie case that the makers could 
have made this profit as well as the profits on all the other 
contracts they had. There was not only no evidence to 


rebut that, but no suggestion to the contrary was made in 
cross-examination. Jt is tolerably clear that the point 
really fought was whether or not there was an available 
market in which the goods might have been sold—a point 
which disappears by the admission that there was no such 
available market.” 

Dealing with the winding frames—on which the engi- 
neers claimed £162 19s. for loss of profit—his lordship 
pointed out that the duty of the engineers in the circum- 
stances was to act reasonably. There was no available 
market. If the goods had been broken up or sold by 
auction for what they would fetch the consequences to 
the buyers would have been worse than they were. He 
then proceeded: “‘ It so happened that after the repudia- 
tion by the Vic Mill another customer of the makers was 
prepared to place an order with the engineers for frames 
of that kind and somewhat of those dimensions. They 
might have taken that order, fulfilled it, made their profit 
on it, and dealt with the frames left on their hands in any 
reasonable way that they could. They did, in fact, at a 
small cost adapt the frames on their hands, and with them 
fulfilled the order of this other customer, and so made their 
To that extent the buyers in the 


present case got the benefit of the accident that another 
customer came forward. That was a reasonable mode 
of mitigating the damages, but it by no means follows that 
the damages are confined to the cost, a trivial one, of 


adapting the machines to the needs of the second customer, 
and the loss on re-sale to him, which was only £23, making 
£28 in all. The fallacy of that is in supposing that the 
second customer was a substituted customer, that, had 
all gone well the makers would not have had both cus- 
tomers, both orders and both profits. In fact, what they 
did, acting reasonably, and, I think, very likely more than 
reasonably in the interests of the Vic Mill, was to content 
themselves with earning the profit on the second contract 
at the cost of adapting the machines, which has been taken 
at £5; but they are still losers of the profit which they 
would have made on the Vic Mill contract, because they 
could, if they had been minded, have performed both 
contracts, and have made the profit on both the contracts 
but for the breach by the Vie Mill Company of their 
contract.” ; 

In the result the Court of Appeal held that the engineers 
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entitled to receive the full amount of damages claimed. 

ag decision appears to accord with common sense. It 
; oe follow that because a manufacturer is able to 
york ge of goods thrown on his hands his loss is neutralised. 
ss stablishment and resources may be such that he could 
H a complied with both orders and many more besides. 
“ the case under review the engineers were merely 
-, the position of creditors in a winding up, and because 
es allowed to prove for their whole claim it does 


> were 
OF iow ‘hat there will be dividends to meet it. It is 
ae principle enunciated which is of general importance, 
the Phere is little doubt that the case of the Vie Mill will 


come to be regarded as a leading exposition of the law as 
to the measure of damages. 








THE “TAUNTON” MECHANICAL RAM 
MOULDING MACHINE. 


A MACHINE, called by its makers, Rudman, Lancey, and 
Craven, Limited, of Taunton, the “ Taunton ” improved 
mechanical ram moulding machine, which has recently 
been put on the market, has been specially designed for 





















































to the sliding rammer head by two connecting-rods, one on 
either side of the machine. On the right-hand side of the 
machine a star wheel is mounted on the column, and is 
coupled by means of a chain to the lower shaft. The 
ramming head and connecting-rods are partially balanced 
by means of balance weights, which are placed inside the 
columns and attached to the sliding head through a wire 
rope passing over a grooved pulley. The table is supported 
on two cast iron columns which form guides and slide 
through castings bored to receive them, these lower cast- 
ings being firmly bolted to the base-plate ; they also carry 
the pins for stripping the pattern after the mould has been 
rammed, 

Upon each of the columns a projection is cast, which, 
when the ramming frame is in the vertical position, are 
under the table and supporting it while the ramming of the 
mould is completed. Afterwards the head is pushed 
back against the action of the buffer springs, this freeing 
the table of the projections on the columns and allowing 
it to be lowered by means of the hand lever on the left- 
hand side of the machine, leaving the mould standing on 
the stripping pins. 

When ramming a mould the head is brought down by 
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Fiz. 1—THE ‘* TAUNTON” 


producing moulds from patterns by hand power in such 
a manner as to compete with machines using hydraulic | 
and pneumatic power. In it it is claimed there is absolutely | 
nothing which can possibly get out of order, great care 
having been taken to make every part strong enough to | 
withstand the hard and rough usage which is always met | 
with in a foundry. 
The machine, as will be gathered from the engraving on 
page 204, is strongly made. It is self-contained, all 





MECHANICAL RAM MOULDING MACHINE 


the connecting-rods and the necessary pressure is applied 
to the mould as the cranks near the bottom centres, this 
giving a considerable leverage. Not only is this pressure 


| applied in giving the squeeze to the mould, but the rammer 


may be brought down sharply two or three times, giving 
a blow which, together with the squeeze, makes the mould 
perfectly solid. In fact, we gather that the sand may be 
rammed with this machine until it is so hard that the 
metal will not lie upon it. 








Fig. 2—CASTINGS MADE WITH THE 


parts being built upon one bed-plate. The ramming head 

1s supported on two cast iron columns pivoted at the lower | 
end to the bed-plate and supported at the upper end by | 
means of a cast iron tie bar. The whole of the framework | 
and ramming head is balanced about the bottom pivots | 
by means of two springs contained in buffers and working | 
between the bed-plate and columns. At the rear of the | 
columns and working in bearings provided in them is a | 
shaft carrying at each end a crank, which cranks are coupled | 


‘*TAUNTON” MOULDING MACHINE 


When ramming deep patterns the flat wooden rammer 
is taken off and replaced by a rammer having projections 
which will drop down the deep places, so that any pattern 
may be rammed without having to resort to hand ramming. 

All oil holes throughout the machine are fitted with 
spring cap dust-proof lubricators. The main table slides 
are provided with Stauffer lubricators, which are entirely 
encased in collapsible leather jackets with the object of 
preventing the smallest amount of sand getting on to the 





sliding surfaces. In order to ensure easy working the 
moving parts are balanced in every direction, so that the 
operator may have to employ the minimum of exertion 
in working the machine. The ram is easily adjustable 
by hand wheel and screw for use with patterns and boxes 
of various depths, and is equally efticient with either 
shallow or deep draws. 

Each machine is fitted with a distance piece held in 
position on the table by the box at either side to enable 
pattern plates to be used having half the pattern mounted 
on either side. The principal dimensions of the machine 
are as follows :—Height, 7ft.; width, 4ft. 6in.; depth, 
3ft.; standard size of moulding box, Il6in. by 14in.; 
maximum size of moulding box, 16in. by 24in.; depth of 
draw, 8in.; approximate net weight, 16cwt.; approxi- 
mate weight packed for shipment, 18} cwt. 

Fig. 2 shows a selection of castings made on this 
machine. The pulley on the left-hand side measures 
12in. by 6in., which will give some idea of the size of the 
castings. With none of these patterns have the makers 
found it necessary, so they inform us, to use either 
hooks or stripping plates, the machine being used only by 
an intelligent labourer. 








SOME NEW SWITCHGEAR. 

Ir is now well recognised that the successful operation 
of electric motors is largely dependent on the switchgear 
employed for controlling them, and electrical manufacturers 
are constantly improving their designs with the objects of 
diminishing the risks of breakdown and simplifying the 
electrical equipment. The Adams Manufacturing Com- 

















Fig. 1—STAR DELTA STARTING SWITCH 


pany, of Bedford, has recently introduced several new 
starting switches which are claimed to possess marked 
advantages and to constitute distinct novelites. A new 
star delta switch for starting three-phase squirrel-cage 
induction motors is shown in Fig. 1. It is of the drum 
type, and the whole of the mechanism is enclosed in a 
small case. By turning the hand wheel, to be seen at the 
top of the switch, from the “ off ’’ position to the starting 

















Fig. 2—THE SWITCH WITH CASE REMOVED 


position and then to the running or delta notch, the motor 
is put into operation. The contact fingers are carried on 
massive supports clamped to an iron bar. Each support 
is separately insulated from the others and from the 
bar with mica. Each finger—see Fig. 2—is directly 
attached to its terminal, so that when the leads from 
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the motor are connected up to the starter the effect | knowing that he has reached the starting position. When | the steam installation, exclusive of foundations and byjj 


ding, 




















of turning the drum can easily be ascertained. The | the switch is in the off position all parts of the motor are | in each case, and if the cost of foundations and building, opini 
terminals are massive and very accessible. Altogether | ‘‘ dead.” oe the _— <a internal combustion Pump fusib 
the illustration, Fig. 2, gives one the impression that the | The rotor starter for slip ring motors, shown in Fig. 4, ee ee Boer h _ — a Of the plugs 
work of connecting up these starters is very simple, and | also possess a number of new features. A new type of ween rey pump requiring amu pe! ne. seiaws ee the ti 
that it might be undertaken by any wireman possessing | renewable contact is fitted, which can be replaced by re- | tions. The cost of foundations will necessarily vary Pi a man' 
ordinary intelligence. moving a single screw. The bases on which these | site, but the case referred to is a typical one for the ions, ead is lia 
Particular attention is directed to the design of the | starters are mounted are composed of a special kind of | may be taken as being applicable to all Fen pumping stations x and ¢ 
fingers. They consist of long brass punchings provided | slate. The contacts, which are of hard drawn copper, are |__ Provided the claims put forward by the inventor of ¢), plug 
with massive copper tips, and are pivoted at one end, | attached to the slate by means of brass stems connected to yng! ges. Ser scan ieene te rae seer Patil. va 
‘. - “ty. 2k sg 5 p “ase W. 4 Whi, as ‘ man, 
each be =e held = contact v5 ith the shoe on the drum by a bodies and commercial! firms could not do otherwis: here been 
steel spiral spring which is in compression. This con- advantage of the great saving in initial and running — say | 
struction is claimed to make it impossible for the fingers to I, however, consider actual tender prices to be the best com, reg use | 
double up. . In addition to this the makers point out that sons as regards initial costs, and that further proofs are requined desis 
this method of fixing the fingers gives great flexibility to as regards maintenance and running costs. Personully | think A 
the Humphrey pump in its present form to be in many Tespect: (v 
unsuitable for Fen drainage or dock pumping stations, which belo 

are the particular classes of pumping of which | have Special 

knowledge. It is to be hoped that Mr. Humphrey will be gbj, 
to evolve a type of pump to suit the conditions of Fen and dock Si 
pumping, and thus be able to confer on pump users for thess ,ap 
particular purposes the large financial benefits they so much rat 
desire. slug 
I have no intention of entering into a@ discussion on the Pili 
: metits or demerits of the Humphrey pump, that not having my 
been the subject under discussion at the Cambridge meeting oj 
the Institution of Mechanical Engineers, nor to carry on a paper stu; 
correspondence on the subject, and therefore the corr spondenes = 
is closed as far as 1 am concerned, my object in replying to the int 
letter of the Humphrey Pump Company, Limited, !eing solely cel 
to confirm my statement made at Cambridge and to refuts litt 
the implication that it is in any way erroneous. to 
It is hardly necessary for me to say that I have no financial reli 
commercial, or other interest in any form of pump, engine, o pe 
other machinery. E. G. Crocker, gui 
Ely, Cambs, August 16th. M.I. Mech. E., &e, the 
asia ie 
ASSOUAN DAM. ref 
Sir,—Before withdrawing from this correspondence, | hope 

you will permit me to repeat the question I asked Sir Willian, 

Willcocks in my letters of July 23rd and 6th inst. with regard 

to the weepholes, and in order to make the question clearer 
to him to insert the accompanying cross section showing the ra 
position of the holes, which were spaced about 6 m. or 71, al 
apart longitudinally. The question I asked was, “ How he th 
explains the absence of any water coming through the weep. ape 
Fig. 5—TOTALLY ENCLOSED ROTOR SWITCH holes, which are spaced a few metres apart vertically and hori. th 





zontally from end to end of the wall, though he says the dam is tu 
leaking like a sieve.” Sir William says the question is simple, th 
but his only reply up to now is as follows :—* As to the absence 


the resistance. A patented mechanical joint is used, and 

















point worthy of notice is that when the case is removed all 





no soldering is necessary. The resistance is built up on the | of water. After the addition was built the water of the reservoir P 

unit principle; this system, it is claimed, enabling | ¥#S raised to its high level, and conditions were greatly altered, 

repairs to be carried out very easily. A resistance unit lhe springs and weepers doubtless became very active under 

can be changed with very little trouble The makers the new conditions, especially on the first raising of tle water, 

: v A e i © | and the raising was rather abrupt.” I am not certain whether 

regard this as an important feature. The terminals are | the next sentence which follows on is a part of the reply, In 

placed in a position where they are very accessible, namely, | case it is, I give it also :—‘t Describing the same thing by 

on the front of the starter. As the illustration, Fig. 4, | slightly varying phrases is considered a beauty in literature, and 

shows, they are of the block type. Automatic no-volt and | #imed at.” I leave your readers to judge whether after that | 
overload releases are fitted when desired, as shown in | #™ justified in repeating the question. For my own purt, | at I 
Fig. 4. Totally enclosed and semi-enclosed starters are | 0NCe confess I cannot understand the reply, but so far as I can y 
’ follow it, it does not appear to have any bearing on the matter i 

a at issue, 

Fig. 3—-SWITCH WITH NO VOLT AND OVERLOAD I should also like to correct one or two statements in Sir I 
RELEASE GEAR 
B. I 
the latter, and ensures that there is always a good con- 
nection between the fingers and terminals. Another ! 


the springs can be seen. None of them carry current, and 
consequently there is no danger of them becoming over- 
heated and losing their elasticity. Any finger or terminal 
can easily be removed without interfering with the others. 
The drum is built up on a steel shaft, and the current 
carrying parts are insulated from the latter and from one 
another with mica. The copper shoes are secured to the 
drum with countersunk screws, and consequently these 
can easily be removed. Moreover, the whole of the drum 
can readily be taken out of the case, and any section of 
the drum taken off the shaft. The operating hand wheel, 
which is 5in. in diameter, is massive, and is provided with 

















Fig. 4-ROTOR RESISTANCE SWITCH 


a pointer, the latter turning over an index showing whether 
the switch is in the “ ofi,” “ starting,” or “running” 
position. A push button is fitted for stopping purposes. 
Automatic no-volt and overload releases can be fitted, 
as shown in Fig. 3. The no-volt coil is connected on one 
phase, and the overload release in the other two phases, 
thus completely protecting the motor. When starting 
the motor the hand wheel is turned in a clockwise direction. 
It is not possible to turn the wheel from the starting point 














Fig. 6—SEMI-ENCLOSED ROTOR SWITCH 


shown in Figs. 5 and 6 respectively. The cast iron lever 
is fitted with laminated brushes for carrying the currents 
flowing in the three phases. This lever returns to the off 
position under the action of a spring, the tension of which 
can easily be adjusted. We are told that before these star 
delta and rotor starting switches were placed on the 
market they were subjected to very exacting tests, and 
that they were found to fulfil the requirements of everyday 
practice admirably. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





HUMPHREY PUMPS AND FEN DRAINAGE. 


Srr,—I notice in the issue of your paper of the 15th inst. 
a letter from the Humphrey Pump Company, Limited, in which 
it implies that the statement I made in my reply to the dis- 





cussion on “‘ The Drainage of the Fens ” at the summer meeting 
of the Institution of Mechanical Engineers at Cambridge was 
an erroneous one. My statement was: “Mr. Humphrey 
has referred to the lower initial cost of the Humphrey pump. 
I have had no personal experience on that point, but I know 
of one recent case where the Humphrey Pump Company, 
Limited, tendered against the ordinary centrifugal pump and 
steam engine, in which I think-I might say, without any breach 
of confidence, that the tender for the Humphrey pump was 
exactly double that of the steam engine and centrifugal pump.” 
This statement is absolutely correct, and I think is quite plain 
that it compares the cost of the Humphrey pump installation 





to the running position without placing it in the starting 
position. Consequently the switch is fool-proof, and the 
motor cannot be damaged. A pawl controlled by a strong 
steel spring engages with a stepped wheel, when the 
hand wheel is moved to the starting position, and the 
operator cannot turn the handle to this point without 


with the cost of the steam engine and centrifugal pump only. 
In the case referred to new boilers had been installed two years 
before the tenders for pumps were invited, and therefore their 
cost is not included in the comparison I made. If, however, 
the cost of the boilers and boiler-house plant be added to the 
tender for steam engine and centrifugal pump, the tender for 
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THE ASSOUAN DAM—POSITIONS OF WEEP HOLES 


William s letter of llth inst. (1) In giving his reasons tor the 
leakage which he says is present, climbing 20 m. or so up the 
wall instead of blowing out under the foundation, he says in 
the latter case it would have had to go ‘ vertically upwards 
through @ filling of Nile deposit, sand and soil compressed by 
ten years’ alternate wetting and drying.’ This is not the case. 
‘The refilling was done in 1912 partly with the excavated material, 
a@ great portion of which was stone, and partly with material 
brought from the desert by rail. I cannot remember whether 
the work was completed before the flood of 1912, but at any 
rate none of the filling has been there for more than one flood 
instead of Sir William’s good round figure of ten, and my 
impression is that the approaching flood of 1913 will be the first 
since a portion of it was placed in povition. (2) Sir William says, 
‘““ When I said that the dam had cost £1,000,000 more than It 
could have been built for by Government agency, he [that is IJ 
wrote straightway to the Egyptian Gazette.” In saying this, 
Sir William is again wrong in his facts, as 1 have never at any 
time written a word to the Egyptian Gazette on this or any other 
subject, and it would have been a matter of quite as much interest 
to me if he had said the dam had cost £1,000,000 too little : 
in either case I should have known that he was equally well 
informed. I hope Sir William will agree to differ as to the 
relevancy of the last four questions he asks. The only one on 
which I can give him any information is the first part of No. 3. 
I can assure him positively that there were no disquieting cracks 
at any time during the construction of the addition to the dam. 








the Humphrey pump is still 50 per cent. in excess of that for 


Thanking you, Sir, for your courtesy in having published my 
letters. Hucu H. McCrvre. 
London, August 19th. 


FUSIBLE PLUGS. 


Srr,—In your report of the discussion on Professor Bertram 
Hopkinson’s paper on “‘ Jacketless Gas Engines,” Mr. J. F. +. 
Crosland is reported as saying that ‘“‘ he hoped Professor Hopkin- 
son would be more fortunate in the use of such plugs for gas 
engines than had been the case with boilers.” I do not know 
whether this is what Mr. Crosland intended to say, or whether 
it is one of those things that one would rather have express 
differently, or whether what Mr. Crosland actually said has suf- 
fered by condensation. Taking the words as they stand, they 
imply that fusible plugs have been a failure as applied to the 
furnaces of steam boilers. If this is what Mr. Crosland intended 
to convey his experience of types (and treatment) of plugs must 
have been very unfortunate. 
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If your report, as given, correctly expresses Mr. Crosland’s 
opinion, I should say that it_gives a very wrong impression of 
fusible plugs in boilers. It would be truer to say that fusible 
plugs of good design, which have received proper attention, 
have been among the most successful fittings ever applied to 
poilers. It is admitted that fusible plugs of bad design and 
manufacture have been sold, and that others of a design which 
js liable to result in the plug melting when it is not wanted to, 
jof not melting when low water occurs, are still sold. Fusible 


anc A 
plugs in boilers have also suffered much from neglect. But 
when these deductions have been made it yet remains true that 


many hundreds of more or less serious accidents to boilers have 
peen averted by the melting out of fusible plugs. So I would 
say that | hope Professor Hopkinson will be as fortunate in the 
use of such plugs in gas engines as has been the use of properly 
designe/—and properly treated—fusible plugs in steam boilers. 
August 12th. Me tTiInG Pornt. 


[We refer “Melting Point” to Mr. Crosland’s letter printed 
pelow. Ep. THE E.] 


Sir,-In reporting my remarks upon Professor Hopkinson’s 
paper on & new method of cooling gas engines, you point out 
that I expressed some doubts as to the efficiency of the fusible 
plug \ hich Professor Hopkinson proposed to remedy the possi- 
hility of damage from inadequate water supply, and referred to 
my experience with the use of such solid plugs in steam boilers. 

‘L wish it to be clearly understood that I referred only to such 
plugs as I believe were proposed in connection with the gas 
engine, viz., Solid ones. Such plugs were for a long time used 
in the furnaces of locomotive and other steam boilers ; and were 
seldom of any service, generally failing to melt at all, or so 
little as to be inefficient in discharging water and steam enough 
to extinguish the fire. During the last few years thoroughly 
reliable plugs for steam boilers have been designed, and I can 
speak from actual experience of their very great value as safe- 
guards in cases of overheating, and it has since occurred to me 
that it is possible that some plug designed on modern lines might 
be suitable for use in the gas engine working under the conditions 
referred to in Professor Hopinson’s paper. 

Manchester, August 13th. J. F. L. Crosianpn. 


PETROL HYDRAULIC RAILWAY COACH. 


Sin, —Referring to the description of the petrol hydraulic 
railway coach in your issue, August 8th, there is one point to 
which we might draw your attention. You take exception to 
the long tubular radiator for cooling the circulating water, which, 
you state, will be liable to leakage unless some better means for 
the contraction and expansion of the tubes be provided. The 
tubes actually are fitted in headers and with packed glands, so 
that they are free to expand and contract according to the 
McEwan, Pratr anp Co., 

E. E. BAGuLey, 
Managing Director. 


temperature, 


August 18th. 








CONCRETING BY COMPRESSED AIR. 


THe new tunnel carrying the La Salle Street tramway 
line under the river at Chicago is a twin tube steel shell, 
which was built in a dry dock, floated into place and sunk 
ina dredged trench. The structure is 280ft. long, and was 
partly lined with concrete before being sunk. The 
upper part of the roof of each tube, however, was left to 
be concreted after the tunnel had been finally placed in 
position. It was not an easy matter to arrange for this, 
and the plan adopted was to blow the concrete into place 
by compressed air from a receiver mounted on shore. The 
apparatus used was constructed by the Drake Standard 
Machine Works, and served to mix the concrete before 
blowing it into the tunnel. The maximum distance from 
the apparatus to the far end of the tunnel was 315ft., and 





Fig. 1—-CONCRETE RECEIVER 


the discharge end of the delivery pipe was about 35ft. 
below the apparatus. The construction is shown in Fig. 1. 

The receiver A is a cast iron cylindrical chamber with a 
charging hopper on top, and a conical bottom tapering to 
the diameter of the outlet pipe. The sand, stone, cement 
and water are charged into the hopper, the bottom of 
which is closed by the slide plate B. When this is pulled 
out the materials fall to the air-tight valve C, and a single 
turn of this serves to deliver the charge into the chamber 
A. The outlet elbow at the bottom tapers from the 10in. 
base of the cone to the 6in. diameter of the delivery pipe D, 
which leads to the point at which concrete is to be dis- 
charged. Above the machine is the compressed air main 
E, a branch from which connects with the horizontal pipe 
F, delivering air above the charge of concrete material. 
A pipe G leads from the horizontal pipe to a jet or nozzle 
entering the rear end of the elbow casting beneath the 
chamber. By opening the valve H the air is delivered into 
the chamber and delivery pipe simultaneously ; that from 
above forces the charge out of the chamber, while the 
lower drives it through the pipe, the concrete being mixed 
automatically during its travel. Should it be desired to 


deliver air into the pipe alone, the valve H is kept closed, | 
and a valve farther to the right is opened, so that air passes | 
through the pipe J to the elbow. | 

The pressure used is from 40 1b. to 601b., and the 
velocity of the concrete in the pipe is 30ft. to 40ft. per 
second. The power delivered is not only that due to the 
velocity of the air jet, but also to the expansion of the body 
of air following the concrete from the receiver. All bends 
are made with a radius of 5ft. At the tunnel the discharge 
was about 35ft. below the receiver, but in work for a bridge 
at Cleveland the discharge was nearly 100ft. above the 
receiver. The machine used at the tunnel had a receiver 
of 7 cubic feet capacity, and the delivery—to a distance of | 
315ft.—occupied ten seconds, the average rate of procedure 
being 48 discharges, or 10 cubic yards, per hour. Besides | 
five men handling the cement, stone and sand there was 
an operator at the machine and two men in the tunnel to 
shift the forms and discharge pipes. 

The ends of the tunnel when sunk projected into coffer- 
dam chambers, and to make these water-tight a filling of 
concrete was built between the curved side of the tunnel 
and the wall of the cofferdam. For this purpose broken 
stone was first deposited on the floor of the cofferdam up | 
to the level of the floor of the tunnel tubes in the steel shell. 
As this was deposited 2in. vertical pipes were placed in it, 
with their lower ends at different levels. The pipes are 


(c) Metallurgical papers :— 

Dr. W. Rosenhain, *“‘ The Amorphous Phase in Metals.” 

Professor Turner, “‘ The Volatilisation of Metals in a Vacuum.’ 

Mr. O. F. Hudson, “ The Structural Changes brought about 
by Annealing Certain Metals.” 

Professor E, Cohen, “‘ Strain Diseases in Metals.” 

Dr. A. Holt, “‘ Solution of Gases in Metals.” 

Dr. C. H. Desch, ‘‘ Further Experiments on Diffusion in 
Solids.” 

Mr. G. D. Bengough, ‘“‘ Metallic Cements.” 

Mr. F. D. Farrow, “‘ The System Copper-Oxygea.”’ 

Messrs. R. E. Slade and G. I. Higson, “Temperature of 
Reduction of Metallic Oxides.” 

Mr. E. Vanstone, ‘‘ Influence of Chemical Constitution on the 
Thermal Properties of Binary Mixtures.” 

Mr. F. Johnson, “‘ A Study of the Degradation or Enhance- 


| ment of Quality of Commercial Copper by the Presence of 


Impurities.” 

(d) Discussion on the ‘‘ Future of British Fuel.” 

(1) Introduction. (2) Use of poor fuel ; coke oven recovery 
plant. (3) Gas and oil fuel ; the Bonecourt system. (4) Alcohol 
as fuel. 

(e) Dr. R. 8S. Morrell, “‘ The Saturated Acids of Linseed Oil.” 

Mr. Prideaux, ‘‘ The H-ion Concentration in Sea Water.” 

Reports of Committee. 


SECTION E (ECONOMIC SCIENCE AND STATISTICS). 


Presidential address by Rev. P. H. Wicksteed. 
Discussion on “ The Cost of Living.” 





Fig. 2-CONCRETING AT THE COFFERDAM 


shown at A, A ir Fig. 2, and they were closed temporarily 
by wooden plugs in the top. When the stone was all laid, 
a hose pipe connected to the concreting apparatus was 
attached to the head of each pipe in turn, and cement 
grout of one part cement to one part sand was blown 
through the pipe, filling the voids in the bed of stone. The 
length of pipe was about 165ft. from the receiver to the 
discharge end, and the bottom of the pipes was about 50ft. 
below the receiver. Interior bracing between the walls of 
the cofierdam was placed under water by divers, whose 
air pump is shown at B, at the left in Fig. 2. The walls 
were of interlocking steel sheet piling. When the water was 
pumped out, the grouted bed of stone proved to be 
thoroughly water-tight. 








BRITISH ASSOCIATION. 


THE following is a list of the papers, discussions, 
&c., in Sections A, B, F, and G for the forthcoming 
meeting of the British Association at Birmingham :— 

SECTION A (MATHEMATICS AND PHYSICS). 

Presidential address by Dr. H. F. Baker. 

Professor Barkla, ‘* Nature of X-Rays.” 

Discussion on ‘* Radiation,” Mr. J. H. Jeans, Professor A. E. 
H. Love, Professor E. Rutherford, Mr. 8. B. McLaren, Professor 
E. Pringsheim. ; aie. 

Joint discussion with Section G on the “ Investigation of 
Complex Stress Distribution.” 

Joint discussion with Section E (see below) on subject of 
mathematical geography. 

Discussion on “* Non-Euclidean Geometry.” 

Sir J. Larmor, ‘“ Lightning and Protection from it.” 


Professor E. G. Coker, ** The Construction of Large Polarising 


? 


Apparatus for use in Lantern Projection Work.’ 

Dr. Vaughan Cornish, ‘‘ A Simple Method of Determining the 
Period of Waves at Sea.” 

Mr. J. S. Anderson, (1) ‘‘ A New Method of Starting a Mercury 
Vapour Lamp,” (2) ‘“‘ A New Method of Sealing Electrical Con- 
ductors through Glass.” 

Mr. W. H. F.- Murdoch, “A Direct Method of Measuring 
Magnetic Susceptibility and Instruments for this Purpose.” 

Mr. S. B. McLaren and Professor E. Rutherford are also 
to read papers. 

SECTION B (CHEMISTRY). 

Presidential address by Professor W. P. Wynne. 

Joint discussion with Sections I and M on “ Fermentation.” 

(a) Discussion on ‘ Optical Activity,’’ opened by Dr. R. H. 
Pickard ; speakers, Professor Frankland, Professor Armstrong, 
Dr. T. S. Patterson, Dr. A. McKenzie, Dr. T. M. Lowry. 

Messrs. R. H. Pickard and J. Kenyon, “ Optical Rotatory 
Powers and Dispersion of the Members of Homoiogous Series.” 

Mr. T. S. Patterson, (1) ‘‘ The Influence of Temperature and 
Solution on Rotation,” (2) ‘“‘On Optical Superposition,” (3) 
“Some Suggestions regarding the Nomenclature of Optical 
Activity.” 

(6) Discussion on ‘ Radioactive Elements and the Periodic 
Law,” opened by Professor F. Soddy. 

Dr. C. Fajans. 

Mr. A. Fleck, ‘“‘ The Chemistry of the Short-lived Elements.” 

Mr. G. Von Hevesey, ‘* Radioactive Elements as Indicators in 





Chemistry and Physics,” 


| order of the British Admiralty ; 


Professor Irving Fisher. 

Professor A. L. Bowley, ‘‘ The Relation between Wholesale 
and Retail Prices with special reference to Working-class 
Expenditure.” 

Mrs. F. Wood, ‘‘ The Construction of Index Numbers to show 
Changes in the Cost of the Principal Articles of Food for the 
Working-classes.”” 

Mr. Cuthbertson, ‘‘ Working-men’s Budgets.” 

Discussion on ‘* Canals and Inland Waterways.” Papers by 
Lord Shuttleworth, Sir J. P. Griffiths, Mr. R. B. Dunwoody : 
speakers, Mr. N. Chamberlain, Mr. Frank Impey, Mr. J. A. 
Sauer, Mr. Fred. Morton, Sir J. Brunner. 

Professor A. W. Kirkaldy, ‘“‘The Economic Effects of the 
Opening of the Panama Canal.” 

Professor 8S. J. Chapman, “ Progressive Taxation.’ 

Professor C. H. Oldham, “ The Study of Business Organisa- 


> 


| tion.” 


Mr. A. J. Kenny, “* How Far are Mathematical Methods really 
of Use in Economic Science ? ” 

Mr. J. B. C. Kershaw, ‘* Trades Unions and Co-partnership.” 

Dr. C. Carpenter, ** Trades Unions and Profit-sharing.” 

Mr. C. R. Enoch, ‘*‘ Human Geography and _ Industry 
Planning.”’ 

Interim report of Committee on Town Planning. 

SECTION G (ENGINEERING). 

Presidential address by Professor Gisbert Kapp. 

Joint discussion with Section A on the “ Investigation of 
Complex Stress Distribution.” 

Mr. E. R. Matthews, *‘ The Effect of Harbour Projections and 
Sand Travel.” 

Dr. Vaughan Cornish, “ Landslides accompanied by Up- 
heaval in the Culebra Cutting of the Panama Canal.”’ 

Mr. A. T. Walmisley, ** Metals for Structures.” 

Messrs. Gleadow and Shackle, ‘‘ The Reconstruction of Snow 
Hill Station, Birmingham.” 

Mr. F. W. Lanchester, (1) “‘ The Internal Combustion Engine 
as applied to Railway Locomotion,” (2) ‘‘ Note on Aeronautics.” 

Professor Coker, ‘‘ The Stress Distributions in Thick Cylinders 
and Built-up Rings.” 

Mr. C. H. Lander, “‘ Note on Frictional Loss in Steam Pipes.’ 

Professor Marchant, ‘“‘Some Effects of Atmospheric Condi- 
tions on Wireless Signals.” 

Professor Howe, ** The Nature of the Electro-magnetic Waves 
Employed in Radio-telegraphy and the Mode of their Pro- 
pagation.” 

Professor Burstall, ‘‘ Solid, Liquid and Gaseous Fuel.” 

Professor 8. M. Dixon, “* Impact Tests.” 

Demonstration of electric cooking appliances. 

Report of Committee of Gaseous Explosions, with probable 
discussion. 


> 








LAUNCHES AND TRIAL TRIPS. 





ABSIRTEA, screw steamer; built by Craig, Taylor and Cov., 
Limited ; to the order of Mr. G. L. Premuda, of Trieste ; dimen- 
sions, 382ft., 5lft. 4}in. by 26}f to carry cargo; engines, 
triple-expansion, 26in., 42}in., 69}in. by 45in. stroke, pressure 
180 lb. per square inch ; constructed by North-Eastern Marine 
Engineering Company, Limited ; launch, August 15th. 

H.M.S. Utyssks, ocean-going torpedo-boat destroyer ; built 
by Swan, Hunter and Wigham Richardson, Limited ; to the 
the propelling machinery 
consists of two sets of Parsons impulse and reaction turbines, 
each driving one propeller on a separate shaft. The engines 





| and boilers have been constructed by the Wallsend Slipway and 


Engineering Company, Limited. Oil burning apparatus is 
fitted to the boilers, which are of the Yarrow small-tube type, 
Launch recently. 
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ally been completed, since only a few branches from the 
ENGINEERING PROGRESS ABROAD. longitudinal to the coast are necessary in order to crown 
| this comprehensive and costly enterprise. For several 
years past both the existing resources and the credit of 
| the State have been applied in preference to the construc- 
tion of this great system, and now it is the intention of the 
Government to devote its finances to the harbours, which 


Chile. 


TuxE loftily situated town of Los Andes, which is on the 
direct route of the Trans-Andean Railway, has just been 
provided with a very complete hydro-electric plant, 
mostly of German manufacture. Los Andes is becoming 
an increasingly important commercial centre, although 
ten years ago it was little better than a small Indian village. 
The new plant is situated upon the banks of a river at a 
place known as Los Sauces. The capacity of the installa- 
tion is given as 1200 horse-power. The power-house 
stands upon the bank, being constructed entirely of local 
stone and concrete. The foundations for the building, 
together with the tail-race which enters the overflow stream | 
below the power-house basement, &c., are likewise of | 
concrete. The power plant comprises two twin Pelton 
wheels, each of 304 horse-power, coupled direct to two 
240 kilovolt-ampére alternators of the three-phase type, 
arranged along the length of the station, with a space 
allowed for the addition of two further units when required. 
The water is fed from the canal to each unit, the turbines 
being 9 metres below the level of the canal. The Pelton 
wheels are of the Francis type, and work at a speed of bring the line up to completion and to obviate the frequent 
approximately 375 revolutions per minute. The alter- interruptions which take place to the traffic, especially 
nators are of the Siemens-Schuckert make and generate cur- | during the winter. This sum of money is too large to be 
rent at 500 volts and fifty cycles. There are two continu- | provided by the Treasury, and a Special Commission has 
ous-current exciters made by the Siemens-Schuckert firm. | therefore been appointed to consider the best means for 
These are designed for an output of 77 ampéres at 55 volts. | finding the amount required, as wellas to regulate the general | 
The power is stepped up from 500 to 10,000 volts, at which | e¢gonomic position and meet the more pressing necessities 
pressure it is transmitted to a sub-station situated in the |-of the line. In view of the largely over-borrowed con- 
Avenida, Argentina; for the distribution in the town | dition of the Chilian Treasury, and the concern with which 
it is again transformed down in a secondary sub-station | native bankers and investors alike are viewing the growing | 
to 230 volts. : : .., . | national expenditure, the raising of this amount may not | 

The canal through which the water flows is built in | he found an easy matter. 
concrete and runs almost parallel to the river. In length 
it is 700 metres and in width 10-8 metres, while it has a 
depth of some 2 metres and a gradient of 0-5 per cent. 
The flow of water which is found sufficient for the genera- 
tion of the 1200 horse-power is controlled by four iron lock- 
gates, built in concrete, and operated at the top by hand 
screws. For cleansing the canal and for carrying off some 
of the flood waters five gates or sluice valves have been 
constructed along one side of the canal, by means of which 


and the encouragement of industry, of agriculture, and 
mining. 

The building-up of the secondary railway system yet 
| remains, but it is hoped that this can be achieved by 
simultaneous local and State contributions. With this 
view Congress is considering a number of Bills regulating 
subventions to private railways. It will thus be seen that 
an immense amount of material and rolling stock will be 
required for some years to come, and British manufacturers 
who possess agents in Chile are likely to be well employed 
in helping to provide these. 

The Trans-Andine Railway, to which frequent reference 
has been made in these columns, and concerning the suc- 
cess of which enterprise grave doubts have been expressed, 
is still occasioning cause for great disappointment to the 
Chilian Government. This now finds itself in the position 
of having to supply a further largesum of £200,000 in order to 


Peru. | 


On account of the vast distance and the exceedingly | 
mountainous character of a large portion of its territory, | 
Peru is essentially a country wherein the question of cheap 
transportation, especially for mines, is of moment. Not- | 
withstanding the improvement which has taken place in the 
construction of railways in this Republic during the past | 


are the complement of the railways, as well as to irrigation | 


clips ; their hold on the rope is positive, and it is practically 
impossible for the carriers to slip on the line, no matter 
what the gradient or load may be. The bucket or carrier 
has generally a capacity of 10 cubic feet and hangs per- 
pendicularly, irrespective of the gradient, being held in 
its normal position by two latches. A tripping bar engages 
these latches at the unloading terminal when the bucket 
has to discharge its material. Thus the operations are 
purely automatic ; the buckets return to the loading ter- 


minal, thereby preventing rain or snow from collecting 
in them. Whenever return freights, such as supplies, are 
to be carried to the loading point, special carriers can be 


attached for loading or unloading. The cables are sup- 
ported by intermediate towers placed aeeording to the 
contour of the ground. ‘The installation referred to has 
been erected to the order of the Backus and Johnston 
(Casapalea) Company,. under the superintendence of Mr. 
George T. Harrington, technical expert to the company. 
The whole of the plant and equipment have been supplied 
by Messrs. W. R. Grace and Co., and are mainly of United 


| States manufacture. 


Uruguay. 
For some years past the port of Montevideo has suffered 
greatly from lack of the necessary facilities for handling 


| quickly and efficiently the ever-increasing amount of 
| merchandise which finds its way into this—practically 


the only—port in Uruguay. Now, however, taking a leaf 
out of the book of its sister Republic, Argentina, the 
Government has built a system of port railways which will 
be found of great value when brought to a state of com- 
pletion, which is not, however, the case as yet. The 
tracks run from the ‘“‘A” or Maciel mole through the 
entire length of the Customs Esplanade to the Produce 
Market, a distance of about 3500 metres, or, say, a little 
over two miles. Revolving turntables and short sidings 
establish communication with the travelling cranes on the 


| moles and the various Customs depots, thus providing an 


easy and rapid mode of transportation of the cargo from 
one part of the widely extending port to another. The 
provision of the rolling stock equipment has been entrusted 
to the Central Uruguay Railway Company in conjunction 
with what can be spared from the lines of the Government 
lines. It is intended to replace the whole of this temporary 
rolling stock with a new and comprehensive equipment, 
and this, once in working order, the private lines using the 








the sand and stones which accumulate at the bottom are 
carried off. Arrangements have also been made to pro- 
tect the head works from the impact of thousands of stones 
which are annually washed down by the river when in 
flood. The transmission wires of this installation will 
encircle the agricultural zone of two of Chile’s most pros- 
perous departments, San Felipé and Los Andes, besides 
connecting up small farmsteads which lie just outside the 
circle. 


The chief railway system of Chile, which has engaged 
both the attention and absorbed an enormous portion of 
the resources of the Chilian Government, has now practic- 








few years, its means of transportation still fall woefully ’ ; . 
below the requirements; in order to meet the lack of | Port Railways will be charged for the service. 
cheaper transport as far as possible,a system of aerial 
ropeways is now being introduced, which will, in part, 
solve the problem. Especially is this the case in the | 
Casapalca mining district, where a system of such ropeways 
has been installed for the purpose of bringing down the 
ore from the mines to the treatment plant, which is situ- 
ated at a considerable distance from the mines. Owing 
to the steep gradients which are met with the ore cars are 
self-acting, the descending buckets providing sufficient 
power to haul up the empties and to leave a surplus energy | the provision of one span of 40 m., two of 30 m., four 
which can be used for other purposes. The bucket carriers | of 20 m., and one of 10m. Other bridges have been 
are attached to the traction rope by means of strong steel | repaired and several have been replaced, the latter includ- 


| Argentina. 

In the month of June last year an order was given by 
the Direction-General of Roads for a number of bridges, 
this being placed with the American Bridge Company. 
The bridges, which are of iron, are mostly intended for tlie 
Province of Buenos Aires, in order to improve the trans- 
port of cereals and other ‘‘ camp” produce. None of the 
bridges are of any great size, but the order placed involves 
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50 bridges of 5 m. span, 30 bridges of 74 m. span, and and arranged in four groups of three nozzles each. ‘The first set | 
% bridges of 10m. span. The Buenos Aires Great = 9 is ee “aagete by a main nine Ror = = of | 
Southern Railway, at the same time, placed an order for es saben "Drooted ype. ihe seeuation 6 the ot ner | 
h ; : A . ‘ groups is effected by means of the small hand valves 
790 tons of ironwork for the construction of 30 new bridges | own in the end elevation in Fig. 1. The nozzles are rectangular 
of various lengths. ? in section, and the blades are of unsymmetrical sections, as 

Avery large order has been placed with and is now being 
executed by the W. 'T. Henley’s Telegraph Works Com- 
pany; Limited, for the suburban railway lines in Buenos 
‘Aires, which are now being electrified. The contract 
referred to covers the supplying and laying down of all 
the underground power cables which the great electri- 
fication scheme will call for, and it is expected that the 
undertaking will require 18 months to complete, and the 
dispatch to Argentina of a considerable number of engi- 
neers, foremen, joiners, &c., to carry out the work of laying 
and jointing. The principal item in this contract is one 
of 66,000 m. of +1 square inch paper insulated lead covered 
and armoured three-phase cable, for a working pressure of 
20,000 volts. This cable is being laid directly in the 
vround. ‘The operations will necessitate several hundreds 
of joints, which are being made in cast iron sleeves filled 
with compound under vacuum. The most stringent 
tests are being applied to the cables, and these tests will 
be made both before and after laying. 

Additionally, there has been ordered a length of 66,000 m. 
of three-core pilot cables, and 28,000 m. of armoured 
telephone cable, which will also be laid direct in the ground. 
The same contract includes 20,000 m. of 1-0 square inch 
paper insulated and vulecanised metal sheathed track 
cable to be laid solid in troughing. The track cable re- 
ferred to will be used for feeding the conductor rails and 
running rails at level crossings, junctions, &c. The 
contractors are supplying track pillars to the number of 
1300, together with a large number of joint boxes and a 
considerable amount of telephone apparatus. This large 
order, which was placed upon the recommendation of the 
consulting engineers, Messrs. Livesey, Son and Henderson, 
of South-place, London, E.C., and Messrs. Merz and 
McLellan, of Newcastle-on-Tyne, and Westminster, S.W., 
and it was secured after keen competition with several 
continental manufacturers, and in the face of attractive 
bids from the United States. 
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Fig. 2-SECTIONS OF NOZZLES AND BLADES 


| 
| shown in Fig. 2. The three blade rings are fixed on separate 
wheels, but these wheels are attached together on the shaft to 
THE STEAM FRICTION OF TURBINE WHEELS.” | form what is, in effect, a single deeper wheel. The guide blade 
By WILLIAM KERR, A.R.T.C rings are only partial, being fitted in positions and throughout 

: x ; circumferential lengths to suit the trajectory of the steam and the 

THESE experiments were made on an impulse turbine, built by | full arc of admission. The glands are of the labyrinth type, 
Messrs. C. A. Parsons and Co., which has a rated output of 250 | with the usual provision—at A, Fig. 1—for live steam admission 























thrust block are all ring oiled, from oi! baths formed in the lower 
half of the casing. The “ runaway ” governor gear—indicated 
at D, Fig. 1—controls by means of the lever E a spring-loaded 
valve situated in the passage between the main stop valve and 
the first nozzle set. This valve is kept open, but if the normal 
speed of 3000 revolutions per minute should be exceeded by 
10 per cent. the governor gear acts by releasing E, thus allowing 
the spring pressure to close the valve and shut off the steam 
supply to the nozzles. The by-pass pipe—F, Fig. 1—was 
specially fitted to allow of the admission of live steam into the 
casing during these steam friction tests. Some preliminary 
experiments at atmospheric pressure had shown that the steam 
initially trapped in the casing rapidly leaked out through the 
exhaust valve, thus creating the possibility that during some part 
of the test the wheel was running in air. The fitting of this 
by-pass prevented any further trouble in this respect. The 
turbine is fitted with a 9in. Froude water dynamometer, which 
was, however, disconnected throughout these experiments. 

Method of experimenting.—The experiments were undertaken 
to investigate the steam frictional effects of this turbine wheel at 
different speeds and steam pressures. The method adopted was 
suggested to the author by Dr. Mellanby, and is quite different 
from the procedure common to practically all previous experi- 
ments. 

It depends on a direct application of one of the fundamental 
laws of mechanics, viz., that the torque resisting motion is equal 
to the product of the moment of inertia and the retardation. 
The application of this principle requires the determination by 
experiment of the speed at definite time intervals, while the 
wheel, running in steam of known density, is slowing down due 
to the resistances created by the steam and bearing friction. 

For the calculation of the resisting torque—and consequently 
the power absorbed—it is obvious that an accurate knowledge 
of the moment of inertia of the rotor is essential. This was 
obtained by calculation from the dimensions, the known weight 
of the rotor acting as a check on the work. Some previous 
attempts to determine this value directly by experiment gave 
quite unreliable results. The value obtained by calculation was 
24.17—feet and pounds units—and the experimental results 
obtained will show that this value cannot be seriously wrong. 

It is to be understood, then, that the values to be ascertained 
directly by experiment are the speed and the steam density. 
The former was obtained by means of a revolution counter, 
driven by belt from the coupling end of the turbine shaft. The 
shaft is 2}in. diameter and the pulley driving the counter is 15in. 
diameter, thus giving a reduction of six to one, which was quite 
sufficient to allow of the easy reading of the counter with the 
turbine running at top speed. This l5in. pulley was actually 
on the spindle of a Horn tachograph, which gave an excellent 
graphical record of the drop in speed for the range between 
3000 and 2300 revolutions per minute. This did away with the 
necessity of reading the revolution counter at the highest speeds, 
where an error in the reading was most probable. 

The steam density was obtained from readings of the tempera- 
ture and pressure in the casing. The pressure was given by a 
Bourdon pressure gauge attached to the bottom of the casing, 
and the temperature was recorded by a thermometer situated 
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Fig. 3—SPEED-TIME CURVES FOR DIFFERENT DENSITIES 
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Fig. 4A—CURVES OF TOTAL RESISTING TORQUE 


150 I= Curve of Bearing Friction Coeffs. calculated on the assumption that the 


intercepts of the a Lines on the axis of Zero Density (in Fig S.) 
I represent Resisting orgues due to Bearing Friction. 
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Fig. 5—TORQUE-DENSITY CURVES FOR DIFFERENT SPEEDS 


02 


kilowatts ata speed of 3000 revolutions per minute. The general ; when working with vacuum, and also having communication— 
arrangement is shown in Fig. 1, while a large scale section of the | at B, Fig. 1—with a small steam ejector which carries away the 
nozzles and blades is given in Fig. 2. | leakage steam when working with pressures above atmosphere, 

lt will be seen that the turbine is of the compounded velocity | thus preventing the steam from passing out into the room. The 
type, with one pressure and three velocity stages. There are | bearings are of the Parsons elastic sleeve type and are 2}in. 
twelve nozzles in all, situated together at the top of the casing, | diameter by 6in. long. A small thrust block—shown at C, 
—— Fig. 1—is provided to take up axial pressures, which may become 

* From the “Transactions” of the Scientific Society of the Royal | considerable when large quantities of steam are passing, owing 
Technical College, Glasgow. to the unsymmetrical form of the blades. The bearings and 
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Fig. 6—BEARING FRICTION CO-EFFICIENTS 


in a pocket in the side. As the temperature observed in all the 
experiments showed a small amount of superheat—due largely 
to the live steam admitted through the by-pass—there is no 
difficulty in determining the steam density. The amount of 
superheat, while definite, is small, so that there is no necessity 
to consider the effect of superheat on steam friction, which has 
been observed by Lewicki. 

In conducting the experiments with pressures below atmos- 
pheric the turbine was first run up to full speed in a vacuum 
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about 2in. higher than was actually desired. The steam valve 
was then closed and simultaneously the exhaust throttle was 
almost completely shut, only the very slightest opening being 
left to give a possible control over the pressure. This had the 
effect of raising the pressure in the casing slightly, but not 
sufficiently as to bring it to the required value. The final 
adjustment of the pressure was made by means of the wheel valve 
in the by-pass pipe, sufficient steam being passed into the casing 
to create and maintain the pressure at the desired value. Any 
subsequent fluctuations which might occur were corrected by 
means of the by-pass valve or the exhaust throttle or both. 
When the correct pressure had been attained—usually from 
15 to 30 seconds after shutting down—the reading of the revolu- 
tion counter was observed at a given instant and thereafter 
readings were taken every half minute. From these readings 
and the known pulley diameters it is a simple matter to obtain 
the average speed of the turbine over any half minute. Thus 
a curve may be plotted giving the turbine speed at any instant 
while slowing down to rest. The curves so obtained will be 
considered later. Observations of the temperature were made 
every minute. The fluctuations were small, however, and it is 
sufficiently accurate to take an average value of the steam 
density throughout any test. 

The first test was that at 25in. vacuum. The condenser was 
kept at 27in., and to maintain this steam had to be turned on to 
the turbine glands. Steam admission to the glands is by two 
pipes from the inlet side of the main stop valve, the control 
being by means of a small hand valve. This valve was opened 
to admit sufficient steam to maintain the 27in. vacuum, and this 
opening was thereafter kept constant, the necessary lowering 
of the vacuum for the succeeding tests being effected by opening 
an air cock on the condenser and by cutting down the speed of 
the air pumps. The boiler pressure was maintained fairly 
constant at about 110 1b. per square inch, and it is assumed 
that, with a constant valve opening and a constant boiler 
pressure the pressure of the steam admitted to the glands would 
be approximately the same for all the vacuum tests. The idea 
in this was that if the steam friction of the glands was at all 
measurable that portion due to the outer halves of the glands 
would show itself as a friction independent of the density inside 
the casing, since the limits of pressure would be nearly the same 
for all casing conditions. With a knowledge of this friction 
an allowance could be made for the total gland friction, which 
would otherwise be quite indeterminate. However, an examina- 
tion of the results of the vacuum tests alone failed to show a much 
greater amount of constant friction—i.e., friction independent 
of the casing conditions—than could be reasonably attributed 
to the bearings. 

The later experiments were made with pressures above atmos- 
pheric, and consequently with different gland conditions, since 
with the higher pressures it is necessary to open communication 
between the glands and the ejector to prevent steam leakage into 
the room. But this difference in the gland conditions does not 
forbid the combining of the results to form one series, since the 
vacuum tests—as has been pointed out—show the gland friction 
to be so small that changes of conditions will have but a negli- 
gible effect. 

In the tests with pressures above atmospheric a new exhaust 
valve had to be fitted to allow the higher pressures to be main- 
tained. The procedure followed in making the tests was practic- 
ally as has been described for the others, except that the pressure 
was kept closely to the desired value throughout the period of 
speeding up. Then on the closing of the steam valve the by-pass 
valve was opened fully, and the exhaust was closed gradually, and 
in such a way as to keep the pressure in the casing approximately 
constant. This is necessary because of the rapid drop of the 
speed when the pressures are high, so that to allow of the speed 
being obtained as soon as possible after the closing of the steam 
valve it was essential that no great change of pressure should 
occur in the casing at that particular time. 

Analysis of results —Tests were made at vacua of 25in., 20in., 
i5in., 10in., 5in. at atmospheric pressure and at gauge pressures 
of 31b., 61lb., 91b. and 12]b. per square inch. The curves 
obtained directly from the experimental observations are shown 
in Fig. 3. It has been considered quite unnecessary to give the 
actual observations in tabular form, as they consist merely of a 
large number of counter and thermometer readings. The 
readings taken were so numerous that there is no difficulty in 
finding the correct forms of the curves. 

Each of the curves in Fig. 3 is a speed time curve for a certain 
casing condition, the addition of the third co-ordinate of density 
allowing the whole series to be put in one diagram, thus showing 
very clearly how the curves vary with the steam density. The 
effect of the increase of pressure on the time taken to come to 
rest is clearly shown by the dotted curve through the end points 
of the speed-time curves. The peculiar curl at the ends of all 
these curves is undoubtedly due to the predominance of the 
bearing friction at the low speeds and its rapid increase as the 
speed decreases to zero. These end portions are very much alike 
in all the curves, as is shown when plotted to a larger scale. 

All of the curves in Fig. 3 have been differentiated graphically 
with respect to time. This was done by fixing points on the 
graphs, not at definite times, but at definite speeds, and finding 
the gradients of the curves at these particular points. The 
retardation is thus obtained at certain speed values for each con- 
dition, and by multiplying by the known moment of inertia of 
the rotor the total resisting torques are obtained for the same 
speed values. The differentiation of each curve below the speed 
value of 150 revolutions per minute gave retardation values 
which were approximately the same for all conditions. The 
very reasonable assumption is therefore made that below 150 
revolutions per minute the resistance is wholly due to bearing 
friction. The average values of the torques for the range of 
speed from 150 revolutions per minute to zero have been taken 
to give a measure of the bearing friction throughout that range. 

By plotting on a speed base the total resisting torques obtained 
by differentiating the curves in Fig. 3 we get Fig. 4. The initial 
portion of each curve down to the minimum value gives the 
average torques over the speed range 150 revolutions per minute 
to zero. Obviously this is due to bearing friction, as already 
stated. The bearing friction increases from its minimum value 
to approximately the value for static friction as the wheel slows 
down to rest. The lines through the torque curves at constant 
speed values show clearly how the steam friction varies with the 
density. By producing these lines to meet the torque speed 
plane in front the dotted curve is obtained. This curve, there- 
fore, must represent a friction which is independent of the casing 
conditions, and we must therefore attribute it to bearing fric- 
tion plus a possible amount of gland friction. In order to show 
this more clearly the lines through the torque curves at constant 
speed values are-projected back into the torque density plane 
and give Fig. 5, which is thus composed of a series of radiating 
lines—showing a linear relation between torque and density— 
for certain speed values between 180 and 2700 revolutions per 
minute, 

It is seen that these lines form different intercepts on the axis 
at zero density. Now, these intercepts correspond to the dotted 
curve in Fig. 4, just as the ordinates at a particular density 
correspond to a full curve, é.e., these intercepts give values of 
torque due to some friction independent of the casing conditions 
but varying with the speed. It has been previously pointed out 
that the gland friction must be very small. Hence these inter- 
cepts must be largely due to bearing friction. The coefficients 
of bearing friction have, therefore, been calculated from these 
values by means of the known weight of the rotor and the radius 
of the journal. By plotting these bearing friction coefficients 





on a journal surface speed base we obtain curve I. of Fig. 6. 
This curve shows a variation of bearing friction with speed. 
which is rather against the common but somewhat erroneous 
assumption that bearing friction is altogether independent of the 
speed. 


That there really is a@ variation, however, has been 


clearly shown by Professor Stribeck} in an elaborate series of 
experiments on bearing friction, and some of his results have 
been included in Fig. 6. 

Stribeck, in one set of experiments, used a ring-oiled bearing 
of 70 mm. diameter by 230 mm. long—2}in. by 9in.—and there- 
fore quite comparable with the bearings of this turbine, which 
are 2}in. diameter by 6in. long and ring-oiled. Curve IL., 
Fig. 6, shows Stribeck’s curve of variation of friction coefficient 
with speed for a constant bearing temperature of 77 deg. Fah. 
and a bearing pressure of 28.5 lb. per square inch. Curve III. 
is for the same bearing temperature but with a pressure of 42.7 Ib. 
per square inch. The actual pressure on the bearings of the 
turbine is 33.5lb. per square inch. If, then, the turbine 
bearing temperature were about 77 deg. Fah. the curve of friction 
coefficients ought to lie near Curve II. But the heat from the 
turbine casing would create a higher bearing temperature than 
this. With increase of temperature Stribeck found considerable 
decrease in friction. Curves IV. and V. are plotted from some 
results which he gives. Curve IV. is for a bearing temperature 
of 104 deg. Fah. and a pressure of 41.2 Ib. per square inch, while 
Curve V. is for a temperature of 127 deg. Fah. and a pressure 
of 41.2 lb. per square inch. Now, the turbine bearing tempera- 
ture would probably be near the higher of those values, but the 
lower pressure obtaining in the turbine bearings would tend to 
raise the curve a bit. Consequently the curve which might be 
directly comparable with I. would lie somewhere between IV. 
and V., that is, very nearly coincident with I. for some distance, 
This leaves but a very small amount as due to the constant por- 
tion of the gland friction, and we may allow it to be grouped 
with the actual bearing friction, since we are really only con- 
cerned with the steam friction of the wheel. Again, since what 
is probably the larger portion of the gland friction is thus small 
compared with the bearing friction, the part which is necessarily 
involved with the wheel friction may be considered as quite 
negligible. We will, therefore, consider the torque values at 
zero density in Fig. 5 to be wholly due to bearing friction. 

We are now able to fyfid the values of the resisting torques due 
to wheel friction alone, by subtracting from the total values 
those due to bearing friction. 

To find how the wheel friction varies with the speed the 
logarithm of the net torque is plotted against the logarithm of 
the speed for some particular density. In this case a density of 
.0615 was taken, by merely drawing an ordinate in a convenient 
position in Fig. 5. Log. T is plotted against the log. of the speed 
in Fig. 7. The graph obtained is a straight line with a gradient 
2.04. Therefore at constant density the torque varies as the 
speed raised to the power 2.04. This value of the index is 
clearly only an average value. In fact, the points obtained 
by logarithmic plotting seems to indicate a decrease in the value 
of the index with decrease of speed. It is also of some interest 
to note that, by examination of the results of the vacuum tests 
alone, the value obtained for the speed index is somewhat 
higher than 2.04. This seems to point to a change of index 
with change of density, but a consideration of the separate 
results failed to show any definite relation. 
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Fig. 7—LOGARITHMIC CURVE 


Since Fig. 5 shows clearly that the steam friction varies 
directly with the density when the speed is constant, and since 
it has been shown above that it varies as the speed raised to 
the power 2.04 when the density is constant, we can write : 

T c wry, 
where 
T = torque due to steam friction, 
@ = angular velocity, 
7 = density, and c is a constant. 

expressing this as horse-power absorbed and using the peri- 
pheral velocity of the wheel instead of the angular velocity, 
changing at the same time the value 2.04 into the simpler and 
hardly less accurate value 2, we get : 

3 
N =k ()’ y, where k is a constant. 
100 

By consideration of a few random values from Fig. 5, k is 
found to be 3.016. The complete equation, therefore, as deter- 
mined directly by these experiments, is 

3 
w= WS Foy. . ..., 1 
100 

If Lasche’s equation with the value of the constant for a three- 

ringed wheel is put into this form we find that 


Ws 32 (ei). Re ee 
100 


This shows that Lasche’s equation gives a much higher value 
for the steam friction of this particular turbine wheel than is 
obtained by direct investigation. Consequently this equation 
is not very reliable. 

Putting Stodola’s equation into the same form as (1) we get 

3 
N = 1.923 (= , 3 
( 100) bf on 

Now, this represents the friction of a single-ringed wheel in 

air, while (1) represents the steam friction of a three-ringed 


wheel. Taking the ratio of the constants in (1) and (3), we get 
S086 2.58. 
1.923 


This is not an unreasonable allowance for the additional 
blade rings, and if we take the corresponding ratio, as given by 
Lasche, we get 

55.9 _ | 
34.9 

This shows that the steam friction values obtained by actual 
investigation are practically the same as would be obtained from 
Stodola’s equation, if it were corrected for the additional blade 
rings, by means of the ratios given by Lasche. 

Hence, it would seem that we might obtain a fairly general 
expression for the steam frictional effects of a turbine wheel by 
inserting an additional factor in the vane resistance term of 
Stodola’s equation to cover the effect of extra blade rings. The 
correcting factors would be obtained by means of the various 
constants given in Lasche’s equation, since the present experi- 
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ments have confirmed such a procedure for the case of thre 
ringed construction. 2 
This results in the following equation : 


ae | re u51 (4 \s, 
N = jad + N Ql  (160)*#7 — 


in which 
N = horse-power absorbed, 
d = mean blade ring diameter in feet, 
2 = mean blade height in inches, 
u = peripheral velocity in feet per second, 
y = density in pounds per cubic foot, 
a, = .0607, a, = .458, 
n 1 for single-ringed wheels, 
= 1.23 for two rings, 
.8 for three rings, 
= 2.9 for four rings, 
If we introduce a simple linear correction for the are of admis, 
sion the general expression may be written 


N= lad +na,(t- rus! (= ji ote 

100, . 

where r = ratio of are of admission to total cireun 

This correction will be sufficiently accurate where 
admission is small. 

Magnitude of the steam frictional losses.—In the c..6 of thp 
250-kilowatt turbine which has been under considertion, the 
total power which would be absorbed by the steam |rictiong) 
resistances when the wheel develops full power wou! | amount 
to about 10.1 horse-power, é.e., a loss of about 3 per cent, 

Taking the case of a Rateau turbine of seven compartments 
which develops 2000 kilowatts at a speed of 3000 1 \olutions 
minute, the wheels are 3ft. 6in. diameter and the first whee| 
carries two blade rings. The calculation of the steam frictiona| 


oS 


rence, 
ne are of 


losses by means of equation (5), assuming that the last fou, 
wheels have full peripheral admission, gives a total loss of nearly 
70 horse-power. The percentage loss in this case would he 
approximately 2.6. 

From these two examples it would seem that the stan frie. 
tional losses in a turbine aré of the order of 3 per cent. 

In the case of marine turbines the total losses due io steam 
friction are usually trifling compared to the total power deve. 
loped. But practically the whole loss will occur at the high. 


pressure end of the turbine, and indeed the steam friction of the 


high-pressure wheels may be a fair percentage of the power 
developed by them. An example of this occurs in a set of Curtis 
turbines for the Italian navy, the leading particulars of which 
were recently published. The approximate calculation of the 
steam frictional losses in the first wheel of the turbine gives 
practically 60 horse-power. This wheel is 6ft. 8in. diareter and 
carries four rows of blades. It rotates at 450 revolutions per 


minute in steam at a pressure of 94 Ib. per square inch «bsolute, 
As there are sixteen stages in all and the turbine develops 7500 
horse-power, it is obvious that a steam frictional loss of 60 horse 
power in the first wheel must be a very considerable per 
of the total power developed by it. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The New Steel Prices. 

Ix common with the new prices in other parts of thr 
kingdom, steel sections have been reduced by the associated 
makers of the Midlands 10s, per ton, making the basis for angles 
for home consumption £7 7s. 6d. for orders of 100 tons and 
upwards, and £7 10s. for smaller lots. Bars become £8. Ther 
is also an impression that a further “ cut ” may not be very long 
delayed. The present drop is believed to have been ma te wit! 
the object of pacifying a small but influential section of three 
members of the combined English and Scotch Associations, 
who were dissatisfied with the previous prices. ‘hese firms, it 
is said, were being undersold by American and other foreign 
competitors by £1 to £1 10s. per ton. As soon as it can be 
judiciously done another 10s. will, it is believed, be taken off, 
making a total reduction in sections of £1 per ton. So far not 
much new business has come to hand as the result of the drop. 
Makers are rather badly in want of orders. Boiler plates 
i.e., for Lancashire and Cornish boilers—-have been fixed at 
£9 for rectangular plates as a basis, but there seems to he some 
uncertainty about the extras. 


Manufactured Iron Prices. 

Not much change is to be reported in the finished iron 
trade. Business at Birmingham market to-day——Thursday 
was conducted on narrow lines, consumers giving out orders only 
to satisfy immediate requirements. Makers reported them 
selves fairly well off for work upon old contracts, but there is not 
much new business coming along. The quotation for common 
bars is now down to £7 10s. This, however, is the price of 
makers of acknowledged repute, smaller firms accepting business 
at from £7 2s. 6d. to £7 5s. per ton. North Staffordshire makers 
of crown bars have at last officially announced their price at 
£8 5s. instead of £8 15s. per ton, a figure which has been obsolete 
some weeks. Hoops are quoted £7 17s. 6d. to £8 per ton at 
works in South Staffordshire, and tube strip £7 10s. to £7 12s. 64. 
This new price is, of course, the outcome of the recent associated 
reduction in this branch of 10s. per ton. 


Black and White Sheets. 

Makers of galvanised sheets continue to do well, and 
substantial orders are being received from the East and West 
Indies and South America. South African business is on a 
smaller scale. The minimum price is £11, ranging up to £11 10s. 
Liverpool, for 24 w.g. material in bundles. Makers of black 
sheets have more inquiries, but there is plenty of room for 
improvement. Prices remain at £8 5s. for doubles, £8 2s. 6d. 
for steel singles, and £8 17s. 6d. for lattens. 


Large Ironworks Extensions. 

Ironmasters in this district learn with peculiar interest 
how works situated near to the coast continue to enlarge. It is 
stated this week that important extensions are about to be made 
at the galvanised iron and steel sheet works of John Summers 
and Sons, Limited, Shotton, near Chester. Four new mills are 
to be laid down on the Cheshire side of the Dee and two sills 
on the Flintshire side. A few years back sixteen mills were 
put in at Messrs. Summers’ works. 


Raw Iron Trade. 

There is not much movement in pig iron, though some 
merchants assert that the market is better. Stocks at the tur- 
naces are, however, accumulating, and in some cases very hesvy 
stocks are reported to be on hand. Indeed, should the present 
inactivity continue the output, one would imagine, will have to 
be curtailed. Northamptonshire and Derbyshire brand re 
from Is. to 2s. easier than a fortnight ago, but local makers 
hold their own. Principal quotations are :—Forge pig iron: 
South Staffordshire common, 53s. to 56s.; part-mine, 5-. f0 
57s.; best all-mine forge, 92s. 6d. to 97s. 6d.; foundry, 97s. ‘d.; 
cold blast, 125s.; Northamptonshire, 53s. to 54s.; Derbysii're, 
55s.; North Staffordshire forge, 61s. to 62s.; best, 70s. 


Steel Half Products. 
A fair amount of inquiry is afoot for semi-finished s(v¢ 
Bessemer qualities are £5 to £5 2s. 6d., and Siemens £5 %*. 
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(ontinental prices are £4 lds. to £4 17s. 6d., and the difference 
js too slight to affect the home products. 


Copper Tubes Dearer. 

The prices of copper and brass tubes have been raised 
jd. pet pound, making copper 10d. and brass 83d. per pound. 
Colliery Surfacemen’s Wages. 

A conference of representatives of Cannock Chase 
Coalowners’ and the Miners’ Associations has been held to 
ider the application of the surfacemen for an increase of 
15 per cent. in wages. The proceedings were private and lasted 
a little over an hour. At the close the men’s representatives 
stated that the matter had been freely discussed, but no definite 
action had been decided upon. 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Friday. 
Iron Trade Still Dull. 

THERE is still a very dull feeling in pig iron and steel 
products generally. On the Iron Exchange on Tuesday little 
business was done and prices were practically unchanged. 
Copper. and lead ruled steady. English tin ingots easier. 
Quotations : Lincolnshire, No, 3 foundry, 62s. 9d. to 3 
Staffordshire, 62s. 6d. to 62s. 9d.; Derbyshire, 62s. 6d. 
Northamptonshire, 62s. 6d.; Middlesbrough, open 





brands, 
Scotch nominal; Gartsherrie, 76s.; Glen- 
garnock, 72s. 6d.; Eglinton, 73s.; Summerlee, 74s., delivered 
Manchester. Delivered Preston: Gartsherrie, 75s.; Glengarnock, 


65s. to 65s. 6d.; 


71s. d.; Eglinton, 72s.; Summerlee, 73s. Delivered Heyshara : 
Gartsherrie, 74s.; Glengarnock, 70s. 6d.; Eglinton, 71s.; Sum- 
merlee, 72s. West Coast hematite, 76s. f.o.t. Finished iron : 
Bars, £8; hoops, £8 7s. 6d.; sheets, £9 7s. 6d. Steel: Bars, 
£7 12s. 6d. to £7 17s. 6d.; Lancashire hoops, £8 5s.; Stafford- 
shire ditto, £8 5s. to £8 7s. 6d.; sheets, £9 to £9 5s.; boiler plates, 
£8 17s. 6d. to £9 2s, 6d.; plates for tank, girder, and bridge work, 
£7 15s. to £8; English billets, £6 12s. 6d.; foreign ditto, £5 10s. 
to £5 12s. 6d.; cold drawn steel, £10. Copper: Sheets, strips, 
&e., £85 per ton; small lots, 10jd. per lb. Rods, £83; tough 
ingot, £76 10s. to £76 15s.; best selected, £77 to £77 10s.; copper 
tubes, 103d.; solid drawn brass tubes, 8jd.; brazed brass tubes, 
9jd.; condenser tubes, 9{d.; rolled brass, 7jd.; brass turning 
rods, 7}d.; brass wire, 7jd.; yellow metal, 7}d. per lb. Sheet 
lead, £24 15s. per ton. English tin ingots, £197 per ton. 





The Lancashire Coal Trade. 

There was a poor attendance on the Coal Exchange, 
and quotations were nominally as follows :-—Best Lancashire 
house coal, 16s, 10d. to 18s.; good medium, 15s. 4d. to 16s. 4d.; 
domestie fuel, 12s. 7d. to 14s. 7d.; sereened steam coal, IIs. to 
13s.; slacks, 9s. to 10s. 9d. per ton at the pit. 


BARROW-IN-FURNESS, Thursday. 


Hematites, 
The market for hematite iron is again weaker, and very 
little business is being done. It is admitted that a better 


demand may spring up next month, but at the moment buyers 
are placing very few orders, and do not seem inclined to increase 
their business, although metal is being sold at lower prices, 
Makers’ iron is again lower at 75s. net f.o.b., and warrant 
sellers are quoting 68s. cash, but very little business is being 
done in warehoused iron, Stocks remain very low, and some 
clearances are being made week by week. The output of metal 
is less than it was as some furnaces are now on slack blast, while 
others are temporarily damped down until a better demand 
arises. Makers are not so well off for orders as they were some 
time ago, and it is evident business can only be done at lower 
prices than have been in existence for some time past. Yet the 
rate of consumption of metal is nearly as large as ever, and there 
are still evidences that a better market for iron will be experi- 
enced in the autumn. Makers are looking forward to a revival 
of business, and are not therefore anxious to blow out any of 
the furnaces now in blast. There is much steadiness in the 
native iron ore trade, and orders are being booked at 15s. for 
good ordinary sorts and at 23s. 6d. for best ore net at mines. 
A quieter trade is being done in spiegeleisen and ferro-manganese, 
and the latter is now being sold at £10 10s. for 80 per cent. 
qualities. A steady trade is being done in charcoal iron, which 
is being produced at Backbarrow, the only furnaces in the 
country employed in the production of this metal. 


Steel. 

There is less business being done in steel products, 
and makers have been compelled to reduce prices somewhat 
during the week. They could pick up more orders if they were 
inclined to accept the prices offered by buyers. The heavy 
steel trade is well employed, especially as regards shipbuilding 
material, but there is not a brisk market for rails and other 
products of the district. Heavy rails are lower in price at 
£6 10s. to £6 15s.; light rails, £7 2s. 6d. to £7 7s. 6d.; heavy tram 
rails, £7 5s.; hoops, £8 l5s.; angles, £7 5s.; ship plates, £7 15s.; 
boiler plates, £8 15s. to £9. 


Shipbuilding. 

The order received from the Admiralty by Vickers 
Limited to build a super-Dreadnought has come at a time when 
it is most acceptable, for in the beginning of next month the 
Turkish battleship Reshad V. will be launched, and a slipway 
will then be ready for the laying down of this new vessel. Par- 
ticulars as to her size have not yet been made known, but it is 
understood that she will be much larger and much more powerful 
than any yet built for the British Navy. The British battleship 
Delhi will probably not be launched until towards the end of 
the year. Two light cruisers for the British Navy are making 
great progress, and so also is the oil tank steamer which is in 
course of construction for the Admiralty. A whole host of 
submarines is being built, and the latest type is not only very 
large, but will have considerable speed both afloat and sub- 
merged. Heavy oil engines are being made at the Vickers 
works, and the engineering department is well off for orders. 


Shipping and Coal. 

The shipping trade is very well employed alike as 
regards imports and exports. The demand for coal and coke 
is well maintained. Prices are steady at 22s. to 23s. for East 
Coast qualities of coke, and Lancashire steam coal is at 15s. 6d. 
to 17s. 6d. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Outlook Clearing. - 
Tue trade horizon appears to be clearing again in 
Shettield now that the holidays and most of the stocktaking have 
heen got out of the way. Iron and steel manufacturers are better 
able to see about where they stand, besides which the labour 
outlook is improving compared with the position a week ago. 
The better tone of the tin-plate trade is helping basic iron and 
billet makers a good deal, and the fact that the Midlands are 
settling down well after the prolonged strikes is reflecting more 
confidence here. With a termination of the Balkan troubles 
and a revival of forward buying of pig iron it is believed there 





is sufficient work awa ting a favourable moment for the placing 
of contracts to ensure another prosperous run. But as things 
stand many of these orders are still being withheld, with the 
result that this particular position remains unaltered for the 
present so far as some firms are concerned. The slump in 
railway wagon building is being more keenly felt than ever, not 
only by builders themselves but by bar iron makers, nut and 
bolt manufacturers, &e. The nut and bolt and rivet people, 
however, are very well employed indeed on Government work, 
some being almost unable to cope with the orders, and in other 
directions, such as file, tool, agric Itural implement, and saw 
makers, new business is coming in most satisfactorily. Where 
this is otherwise it does not appear to be peculiar to Sheffield— 
which, indeed, managed to retain the influence of the recent 
“boom” longer than most other places did—for from the 
Midlands come similar reports, viz., plenty of work in hand to 
keep things going for some time yet, but no great amount of 
new business coming forward. This, however, for the reasons 
already shown, may rectify itself before any very serious damage 
to trade is done. In the meantime some good foreign orders 
are being booked for industrial departments, and, of course, 
Sheffield armament firms have done very well in the recently 
placed Admiralty contracts. 


Pig Iron. 

In the raw material market there are again very few 
changes to record. Nowhere is there any activity on 
the part of buyers, wh» seem determined to keep off 
the market for anything more than immediate requirements. 
In West and East Coast hematite makers are feeling the need of 
new business as old contracts run out without renewal, and are 
showing a greater disposition to meet inquiries. This attitude 
has, of course, produced an easiness in prices, which in the 
circumstances are rather difficult to fix. In the Derbyshire 
pig iron market hand-to-mouth business is still being booked, 
but Lincolnshire makers find a great difficulty in booking any- 
thing. The belief which I have expressed of late that pig iron 
prices are now at about the bottom found endorsement this week 
on the Manchester Exchange. Makers contend that they cannot 
stand another cut, which would bring some of them to the verge 
of bankruptcy as the position stands to-day. There are so 
many things combining to raise the cost of production and wages 
are so much higher. Only this week the blast furnacemen at 
Frodingham commenced on an eight-hour day, working three 
shifts per day instead of two, and this is just an instance of 
what, in one way or another, is occurring in other districts. 


Round the Works. 

New contracts booked again include some good Indian 
orders. The Nizam State Railway has placed very large con- 
tracts with five Sheffield firms. One firm has been given a big 
order for axles, another for steel and files, a third for saws, 
another for springs, and the fifth for 3400 springs. The East 
Indian Railway has also placed an order for a consignment 
of springs. One frm is to make £2000 worth of steel for South 
Africa, another a large quantity of steel for South America, and 
a third a good tonnage of springs and drills for South America. 
The West Ham Tramways Department has placed an order for 
tires with a Rotherham firm. In Savile-street, the centre of 
the armament industry, the greatest activity prevails, some of the 
departments being ‘* pulled out” for work. The War-office 
has placed with a Sheffield firm a big order for lyddite shell for 
delivery at Woolwich Arsenal. Very heavy tonnages of armour 
plate are in hand for the Clyde, guns of various calibre for 
Barrow, as well as turbine rings for the French Admiralty, and 
important contracts for armour plate and turbine machinery for 
the Japanese Government. There is little prospect of any 
slackening off in these departments of Sheffield industry, for, as 
has been officially announced, a Dreadnought, a light cruiser, 
and three torpedo-boat destroyers are to be built for the British 
Admiralty by Vickers Limited, Cammell, Laird and Co., and 
John Brown and Co. respectively. In addition, it is reported 
that the Japanese Government intends to place, or has placed, 
with Vickers Limited an order for another Dreadnought, to be 
50ft. longer than the Kongo, which was built at Barrow and 
reached Plymouth this week on her journey East. Other equally 
important orders are reported to be in prospect on foreign 
account, 


Fuels. 

The position of the steam coal market shows little 
change on the week, and, taken all round, it s a firm one. The 
tonnage going for shipment is quite satisfactory for the time of 
the year, whilst the demand for industrial consumption is on an 
increasing scale after the recent holiday interruptions. Collieries 
are looking for a very active demand up to the end of the ship- 
ping season. Very few stocks are in evidence, and they are 
chiefly of second-grade qualities. A number of inquiries are 
in the market for contracts, but collieries are showing no weak- 
ness in the matter of prices for forward delivery. Rather than 
fix up contracts at high prices, however, many buyers are 
remaining on the open market. There is practically no change 
in the position of small fuels,.and until the holidays are well 
over in all districts the market is not likely to show much altera- 
tion. Prices are firmly held, current quotations being per ton 
at the pits as follows :—Best South Yorkshire hards, 12s. 9d 
to 13s. 3d.; best Derbyshire, 12s. to 12s. 3d.; second qualities, 
Ils. to lls. 6d.; steam cobbles, 10s. 6d. to 1ls.; washed nuts, 
10s. 6d. to lls. 6d.; seconds, 9s. 6d. to 10s. 6d. 


The Master Cutler. 

Mr. T. W. Ward, the founder of one of the biggest 
shipping and coal firms in the North of England, who is president 
of the Sheffield Chamber of Commerce, was on Tuesday unani- 
mously elected Master Cutler. Mr. Ward four years ago repre- 
sented Sheffield at the Empire Conference of Chambers of Com- 
merce in Australia. Mr. W. . Ellis, managing director of 
John Brown and Co., was elected senior warden, and Mr. A. D 
Wedgwood, wh-se resignation of the managing directorship 
of Cammell, Laird and Co. was announced recently, has retired 
from the position of searcher. 


Later: Grave Labour Development. 

Since writing the above there has been a grave develop- 
ment of the moulders’ dispute. About a month ago these men 
‘downed tools”’ without notice. They demanded the total 
abolition of piecework and an increase of wages from £2 2s. 
to £2 4s. a week. Their Executive disagreed with them leaving 
without notice, and some of the firms issued summonses against 
them for it. They agreed to return to work last Monday on 
condition that negotiations were opened for a settlement and 
the summonses withdrawn. At a joint conference on Wednes- 
day the employers refused to withdraw the summonses unless 
taxed costs were paid and a sound agreement made preventing 
‘*downing tools” in future. The men refused to agree to this, 
and the conference was adjourned indefinitely after an all-day 
sitting. The question of wages has not been discussed, and the 
outlook is very grave. Thousands of men are involved. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

ALTHOUGH local trade holidays are being held this 
week, a fairly large business has been transacted in Cleveland 
pig iron. The tone of the market is quite good, and the outlook 
satisfactory. Inquiries from the Continent are resulting 





in orders, and some substantial sales for abroad are reported. 
Greater interest is now being taken in the forward position, and 
the outlook for the autumn trade is becoming daily more satis- 
factory. The market must soon be busy in shipments for the 
autumn, and during September and October an enormous 
quantity of iron has to be shipped to northern European ports, 
so that it will reach its destination before the ports and rivers 
become icebound. The normal autumn trade of Cleveland is 
well assured, and the only question is as to whether an unusually 
heavy demand may be looked for. Undoubtedly, a great deal 
of trade has been held back owing to the Near Eastern com- 
plications, and their effect on the money markets, and there is 
reason to believe that with the restoration of peace there will 
be a renewal of enterprise which will favourably affect the 
demand for Cleveland iron. There are also indications that 
the trade will not be hampered either by inflated prices or 
speculative fluctuations. The warrant market is unlikely, at 
all events in the near future, to disturb makers or merchants 
as it has done in the past. Owing to the steady diminution of 
the stock of iron in the store, and to the uncertainty which 
hangs at present over the future of the store itself, the warrant 
market no longer affords a safe channel for the operations of 
speculators. The stock in the warrant store amounts to 186,059 
tons, a reduction of 8380 tons so far this month. The general 
market quotation for No, 3 G.M.B. Cleveland pig iron is 55s. 74d. 
f.o.b., whilst No, 1 is 58s. 14d.; No. 4 foundry, 55s. 14d.; No. 4 
forge, 55s.; and mottled and white iron, each 54s. 9d.—all for 
early delivery. 





Hematite Pig Iron. 

In the East Coast hematite pig iron trade there is a 
stronger sentiment, consequent upon the reduction in the prices 
of finished goods, and the fillip to shipbuilding which has been 
given by orders placed with North Country yards. A good 
steady trade may be confidently anticipated over the remainder 
of the year. Some substantial inquiries are being made by 
continental users, and Sheffield consumers are reported to be 
moving to cover autumn requirements. The general market 
quotation for East Coast mixed numbers is 70s. for either early 
or forward delivery. 


Iron-making Materials. 

The business in foreign ore has been at a standstill 
this week, the holidays having stopped the consumption. 
Values, however, are unchanged. The imports are on a satis- 
factory scale, averaging over 6000 tons per working day. As 
the call for hematite pig iron is likely to be heavy in the remain- 
ing months of the year, a substantial revival in the ore trade may 
be experienced. Rubio ore of 50 per cent. quality is generally 
quoted at 20s. ex ship Tees, but it is understood that good con- 
tracts could be placed with some merchants for a little less. 
Sales of coke have been few this week, in consequence of the 
furnaces being run on short blast. The general market quota- 
tion for average blast furnace qualities is 18s., delivered at the 
works, 


Manufactured Iron and Steel. 

All branches of the manufactured iron and steel trade 
are in a most healthy condition, and the outlook is excellent. 
The quietest month of the year is now nearing its end, and pro- 
ducers are anticipating a brisk demand in the autumn months. 
A revival of inquiries and orders usually manifests itself early 
in September, and the lower prices now in force should stimulate 
the volume of new work. In any case, a big decline of trade 
could not be a sudden matter, because few of the large works 
would be slack during the remainder of the year, even if they 
booked no further orders. The principal market quotations are : 
—Common iron bars, £8 5s.; best bars, £8 12s. 6d.; best best 
bars, £9; packing iron, £6 15s.; iron ship angles, £8 5s.; engi- 
neering angles, £8 5s.; iron ship plates, £7 10s.; iron girder 
plates, £7 10s.; iron ship and girder rivets, £9 5s.; iron sheets, 
singles, £8 7s. 6d.; iron sheets, doubles, £8 12s. 6d.; steel bars, 
basic, £7 5s.; steel bars, Siemens, £7 5s.; steel ship plates, 
£7 15s.; steel boiler plates, £8 15s.; steel ship angles, £7 17s. 6d.; 
steel engineering angles, £7 17s. 6d.; steel sheets, heavy singles, 
£8 5s. to £8 7s. 6d.; steel joists, £6 7s. 6d.; steel hoops, £8 2s. 6d.; 
steel strip, £8—all less the customary 2} per cent. Heavy 
steel rails are £6 12s. 6d. to £6 15s., and steel railway sleepers, 
£7 10s. to £7 12s. 6d., net f.o.b. Cast iron chairs are £4 15s.; 
cast iron pipes, I4in. to 2in., £6 2s. 6d.; 3in. to 4in., £6 5s. to 
£6 7s. 6d.; 5in. to 8in., £6 to £6 2s. 6d.; 10in. to 16in., £6 2s. 6d.: 
and cast iron columns, plain, £7 7s. 6d. to £7 12s. 6d.—t.o.r. 
at makers’ works. 





Admiralty Place Orders on Tyne. 

Any fear of dislocation of the shipbuilding industry 
on the North-East Coast has already had one good check in 
the placing of Admiralty orders on the Tyne. While there 
was some doubt as to the steadiness and continuance of work, 
these orders were, it is presumed, withheld until it was known 
where they could be placed with some assurance that the 
contracts would be completed within the stipulated period. 
The Palmer Shipbuilding Company has received the most 
important work, its tenders for the construction of a first-class 
battleship and two torpedo destroyers having been pro- 
visionally accepted. The intimation of the company’s success 
was not altogether unexpected ; in fact, it was foreshadowed 
in these columns a few weeks ago, and it will be a source of 
gratification to those immediately concerned. The battleship 
order is very opportune. It comes at a time when the Dread- 
nought Queen Mary is receiving her finishing touches, and her 
departure would have otherwise left a big gap at the yard. 
The other tenders provisionally accepted include :—Hawthorn, 
Leslie and Co., for a set of engines for a battleship to be built 
at Devonport Dockyard ; Parsons Marine Steam Turbine Com- 
pany, machinery for a battleship to be built at Portsmouth 
Dockyard ; and Swan, Hunter and Co., hull and machinery of 
a torpedo-boat destroyer. 





Coal and Coke. 

The general position throughout the coal market is 
well sustained. There is a brisk inquiry for all positions, and 
sellers hold for fully firm prices. For this month, delivery 
supplies are extremely scarce, and only small lots are available. 
For September, supplies are only moderately offered. There 
is a good demand for Durham gas coals, and best qualities are 
firmly quoted at 15s., with seconds at 13s. 9d. to 14s. Best 
bunker coals rule firm at 14s. 6d., and ordinary at 13s. 9d. 
The coke trade is quiet. Foundry coke is 20s. to 22s. 6d.; 
furnace coke, 19s. to 20s.; “and gas coke, 16s. 6d. to 17s. 6d. f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Finished Iron and Steel. 

THE recent reductions in the prices of iron and steel 
have not as yet occasioned much alteration as regards fresh 
business. The associated steel makers held a meeting during 
the week, but no further reduction was decided upon meantime, 
and prices remain on the basis of £7 17s. 6d. for ship plates, less 
the usual per cent. Black sheet makers are fairly busy, 
though the mills are not working to anything like full capacity. 
Malleable ironmakers are in much the same position, and could 
easily undertake a larger amount of work without being over- 
taxed. On the other hand, structural makers, who have been 
busy for some time, continue to book orders both for home and 
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export. Shipbuilders on the Clyde have secured a fair share of 
the recently placed Government contracts, and, generally 
speaking, there is enough work on hand to keep the various yards 
employed for some considerable time. 


The Pig Iron Warrant Market. 

The position of the Glasgow pig iron warrant market 
remains unchanged. Business is extremely quiet, with only a 
turnover of 7500 tons on the week. The tone of the market is 
rather better, however, and prices closed 2d. in advance of the 
previous week. Scotch makers’ iron prices are unchanged, 
with the exception of Scotch hematite, which is quoted 75s. per 
ton, being Is. less than the previous week. There are eighty- 
nine furnaces in blast in Scotland, an increase of three over the 
previous week, and one more than at this time last year. Of the 
total thirty-four are making ordinary iron, forty-eight hematite, 
and five basic. 


Scotch Coal Trade. 

The Scotch coal trade experienced an increased activity 
during last week. There has been a good general demand for 
all classes of coal in the West of Scotland. Ell coal has been 
particularly in request and is well booked up to the end of 
August, while the shipping qualities of splint coal are unobtain- 
able for loading this month. Shipments both coastwise and 
foreign has been fairly heavy, especially at Methil and Burnt- 
island, where the large supply of tonnage is a good indication of 
the pressure at the collieries. Business in the Lothians is still 
under the influence of the recent strike. A number of the 
miners removed to other districts during the stoppage, and now 
there is a lack of labour being experienced. There is a good 
inquiry, and the quantity of coal produced is being fairly well 
disposed of, the prospects of the increase in business being 
permanent are bright, and the position generally is very hopeful 
for the future. The total shipments from Scotch ports last week 
were 324,349 tons, compared with 289,827 in the previous week 
and 380,888 in the corresponding week of last year. 


Conference of Scotch Miners’ Federation. 

Some very important questions, which may consider- 
ably affect the Scotch coal trade, were under discussion at the 
annual conference meeting in Edinburgh this week. It was pro- 
posed that steps be taken to secure a minimum wage of not less 
than 7s. per day. It was also determined that strict measures 
be taken to better the conditions of surface workers. It was 
announced that the coalmasters had refused to confer upon the 
latter question, contending that the conciliation rules did not 
justify such a meeting. What the effect of the refusal may be is 
not at the moment clear, but much dissatisfaction was expressed 
and also a willingness to fight the masters, which would be disas 
trous to the present good conditions prevailing in the Scotch 
coal trade. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff. 

As a result of the extended holiday feeling of the miners 
considerable reduction in outputs continued during the whole of 
last week, causing much inconvenience and delay to colliery 
owners and shippers, many of whom had not sufficient to meet 
their obligations. Prices were very firmly upheld, but as 
regarded new business the limitation of free coal was disastrous. 
Superior Admiralties had become scarcer, with well-maintained 
prices ; for Monmouthshires there was an improved market. 
Latest :—The Cardiff steam coal market opened quietly and 
steadily to-day, with little change in conditions. Outputs, 
however, are improving, but as yet there is no indication of 
their reaching ordinary supplies. Tonnage continues in excess, 
and prices for all descriptions are well maintained, the firm 
position of sellers enabling them to hold out. Following 
approximate prices:—Steam coal: Best Admiralty, large, 
20s. 9d. to 21s.; best seconds, 19s. 9d. to 20s. 3d.; seconds, 
19s. 3d. to 19s. 9d.; ordinaries, 18s. 9d. to 19s. 3d.; best drys, 
18s. to 19s.; ordinary drys, lds. 9d. to l6s. 6d.; best bunker 
smalls, lls. 6d. to 12s.; best ordinaries, 10s. 3d. to 10s. 9d.; 
cargo smalls, 8s. 6d. to 9s.; inferiors, 8s. to 8s. 6d.; washed 
smalls, 12s. to 12s. 6d.; best Monmouthshire black vein, large, 
17s. 9d. to 18s.; ordinary Western Valleys, 17s. to 17s. 3d.; 
best Eastern Valleys, 16s. to 16s. 3d.; seconds, lds. 9d. to 16s. 
Bituminous coal; Best households, 19s. to 20s.; good house- 
holds, 17s. to 18s.; No. 3 Rhondda, large, 17s. to 18s.; smalls, 
12s. to 12s. 6d.; No. 2 Rhondda, large, 12s. 9d. to 13s. 3d.; 
through, Ils. to 12s.; No. 2 smalls, 8s. to 8s. 6d.; best washed 
nuts, 16s. to 16s. 6d.; seconds, lids. to 15s. 6d.; best washed 
peas, 14s. 6d. to 15s.; seconds, 13s. 6d. to 14s. Patent fuel, 20s. 
to Coke: Special foundry, 28s. to 30s.; good foundry, 
24s. to 27s.; furnace, 20s. to 22s. Pitwood, ex ship, 21s. 9d. 
to 22s. 3d. 


29s 


Newport (Mon.). 

The Newport steam coal trade is steady generally, 
but with a somewhat restricted supply of all large steams 
and a firm maintenance of prices. Buyers are holding off to 
some extent. Following approximate prices :—Steam coal : 
Best Newport black vein, large, 17s. 6d. to 17s. 9d.; Western 
Valleys, 16s. 9d. to 17s.; Eastern Valleys, 15s. 9d. to 16s. 3d.; 
best sorts, L5s. 6d. to 15s. 9d.; best smalls, 9s. to 9s. 6d.; seconds, 
7s. to 8s. Bituminous coal: Best house, 18s. to 19s.; seconds, 
6s. 6d. to 17s. 6d. Patent fuel, 19s. to 20s. Pitwood, ex ship, 
2ls. 9d. to 22s. 3d. 


Swansea. 

The Swansea anthracite coal market shows an upward 
tendency, Swansea Valley large and red vein large being in good 
demand at firm figures. Machine-made cobbles and nuts 
steady ; rubbly culm and duff firm. The same steady tone 
appears in the steam coal market, and quotations are a trifle 
harder. Following approximate prices :—Anthracite coal : 
Best malting, large, 21s. 6d. to 23s. 6d. net; second malting, 
large, 18s. 9d. to 20s. net; big vein, large, 17s. 6d. to 18s. 9d., 
less 2} per cent.; red vein, large, 12s. 9d. to 14s. 6d., less 24 
per cent.; machine-made cobbles, 21s. to 22s. net; Paris nuts, 
. 6d. to 25s. net ; French nuts, 22s. 6d. to 25s. net ; German 
nuts, 22s. 6d. to 25s. net ; beans, ]6s. 6d. to 19s. net ; machine- 
made large peas, 12s. to 13s. 6d. net ; rubbly culm, 7s. to 7s. 6d., 
less 24 per cent.; duff, 5s. 9d. to 6s. 3d. net. Steam coal: Best 
large, 19s. to 20s., less 2} per cent.; seconds, 16s. to 17s., less 
2} per cent.; bunkers, Ils. 6d. to 12s. 6d., less 2} per 
cent.; smalls, 8s. 6d. to 9s. 6d., less 24 per cent. Bitu 
minous coal: No. 3 Rhondda, large, 17s. to 18s., less 24 per cent.; 
through and through, 13s. 6d. to 14s. 6d., less 2} per cent.; 
smalls, 10s. 6d. to Ils. 6d., less 2} per cent. Patent fuel, 18s. 
to 19s., less 2} per cent. 
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Iron and Steel Trade. 

The Dowlais blast furnaces were in full force last week 
making excellent production, all the large mills and depart- 
ments being also fully employed. Following approximate 
prices :—Pig iron: Hematite mixed numbers, 68s. 6d. cash and 
68s. 10d. month ; Middlesbrough, 54s. 104d. cash and 55s. 24d. 
month ; Scotch, 63s. cash and 63s. 4d. month; Welsh hematite, 
73s. 6d. to 74s. dd.; East Coast hematite, 74s. c.i.f.; West 
Coast hematite, 74s. 6d. c.if. Steel bars: Siemens, £4 16s. 3d. 
per ton; Bessemer, £4 16s. 3d. per ton. Iron ore: Rubio, 
19s. 6d. to 20s, 





| follows : 
| last year ; Bessemer, 35,364 t., compared with 33,905 t.; basic, 





Tin-plate and other Quotations. 

Finished black plates, £9 15s. to £10 per ton; gal- 
vanised sheets, 24 g., £11 to £11 5s. per ton. Block tin, £187 10s. 
cash and £186 5s. three months. Copper, £69 8s. 9d. cash and 
£69 7s. 6d. three months. Lead: English, £20 5s. per ton ; 
Spanish, £20 per ton. Spelter, £20 12s. 6d. per ton. Silver, 
27}d. per oz. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 
Rheinland-Westphalia. 


ALTHOUGH there is comparatively little forward busi- 
ness being done, the tone of the market this week has shown 
more firmness, and makers of manufactured iron report that 
specifications are coming in pretty freely. The finished iron 
and engineering departments are well employed on running 
contracts, and prices are tolerably stiff, even in cases where 
concessions would have been agreed to some weeks ago. This is 
regarded as a favourable symptom and likely to lead to an 
improvement in trade. Pig iron is in moderate demand at 
present, but more life is anticipated, as the blast furnaces 
have been giving out orders rather sparingly for some time 
past, and there will be a rush on the market for raw iron if the 
improvement already perceptible in manufactured iron increases. 
In the wagon-building and locomotive industry brisk activity 
is going on. According to a report from Belgrade eleven 
locomotives have been ordered in Germany, contracts for six 
having been placed with the Joint Stock Company Schwartz- 
kopf, of Berlin, at 40,000f. each, while the remaining five have 
been ordered at the Linke, Hofman Works, of Breslau, at 
100,000f. each. 


List Quotations. 

The following are the current list prices per ton free at 
works :—Raw spathose iron ore, M.i3.10 p.t.; roasted ditto, 
M.19; Nassau red iron ore, 50 per cent. contents, M.14.50 ; 
spiegeleisen, 10 to 12 per cent. grade, M.82 ; white forge pig. 
Siegerland and Rhenish-Westphalian brands, M.69; iron for 
steel making, free Siegerland, M.72 to M.73; free Rheinland- 
Westphalia, M.74 to M.75; German Bessemer, M.81.50: 
Luxemburg foundry pig, No. 3, free Luxemburg, M.63 to 
M.65 ; German foundry pig, No. 1, M.77.50; the same, No. 3 
M 74.50; German hematite, M.81.50; good merchant bars, 
common quality, M.98 to M.101; iron bars, M.145 to M.148 ; 
basic hoops, M.127.50 to M.132.50; common steel plates, 
M.116 to M.120; steel plates for boiler-making purposes, 
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M.126 to M.130; sheets, M.128 to M.133; drawn iron or steel 


wire, M.122.50. 


Production of Pig Iron. 


According to official accounts by the Union of German 


Iron and Steel Makers the production of pig iron in Germany, 


including Luxemburg, for July this year was 1,646,882 t., as | 


compared with 1,608,305 t. in June, 1913, and 1,505,360 t. in 
July, 1912. Output in the different sorts of crude iron was as 
—Foundry pig, 323,235 t., compared with 290,732 t. 


1,031,192 t., compared with 952,579 t.; steel and spiegeleisen, 
217,936 t., compared with 186,939 t. in July last year; forge 
pig, 39,155 t., compared with 41,205 t. in July, 1912. Produce- 


tion of pig iron during the period from January to July this year | 


was 11,214,548 t., as compared with 10,070,348 t. in the corre- 
sponding period in 1912. 


The German Coal Market. 

Both demand and inquiry for engine and house fuel 
are decidedly good in Rheinland-Westphalia and in Silesia. 
In nuts a particularly animated business is reported, and coke 
is also in very strong request for blast furnace as well as house- 
fire purposes. Quotations are firm all round. 


Austria-Hungary. 

It is generally expected that consumers will come for- 
ward with their orders freely now after peace has been pro- 
claimed, and the good harvest will also have a favourable 
influence on the iron market, but a thorough improvement 
cannot take place until the money market is again in a normal 
condition. The building department has been much affected 
by the general depression, and business of weight is not expected 
to be done this year. Current quotations are :—Wittkowitz 
foundry pig, No. 1, 112 crowns ; the same, No. 3, 110 crowns ; 
hematite, No. 1, 130 crowns; the same, No. 3, 128 crowns; 
white forge pig, 120 crowns; steel iron, grey, 122 crowns ; 
white, 120 crowns; spiegeleisen, 10 to 12 per cent. grade, 
160 crowns ; 12 to 14 per cent. grade, 170 crowns, all per ton 
free Vienna. Styrian bars, 127 to 137 crowns; boiler plates, 
301 to 311 crowns; tank plates, 266 to 276 crowns; girders, 
235 to 238 crowns, per ton free Vienna. Demand and con- 
sumption in house coal has been improving, and the business 
in engine fuel is strong, prices showing a firm tone. During 
the first six months this year 80,867,855 q. pit coal were pro- 
duced in Austria, compared with 76,051,509 q. in 1912; 
974,521 q. briquettes, compared with 830,421 q. in 1912; 
12,470,502 gq. coke, compared with 11,155,613 q. in 1912; 
138,400,183 q. brown coal, compared with 127,470,637 q. in 
1912; 1,181,666 gq. brown coal briquettes, compared with 
1,161,380 q. in 1912. 


The Belgian Iron Market. 

The slightly stiffer tone of last week can be reported 
to have continued, and even increased, especially in the finished 
iron business. Export prices have met with an advance of 
ls. and 2s. p.t., raw plates standing at 80s. to 82s. p.t.; billets, 
78s. to 80s. p.t.; and ingots, 76s. to 78s. p.t. Basic bars for 
export are very firm at £4 13s. p.t., while iron bars stand at 
£4 18s. p.t. Inland prices are 130f. to 136f. p.t. for basic bars, 
and 145f. to 150f. p.t. for iron bars. Plates remain unaltered. 
For heavy steel plates £5 6s. to £5 8s. p.t. is paid for foreign 
sales, the inland quotation being 140f. to 145f. p.t. German 
competition continues keen in plates, but has entirely ceased in 
the bar industry. The International Girder Convention has 
reduced girders to £4 1ls. p.t. A good deal of reserve is still 
being shown in pig iron, and last week’s sales were next to 
nothing. Nominally forge pig is quoted 68.50f. to 70f. p.t.; 
basic, 70f. to 72f.; inferior sorts, 68.50f. to 70f. p.t.; foundry 
pig, 77f. to 79f. p.t. Scrap iron is exceedingly weak in price 
and demand, average sorts realising 57f. p.t. 





AMERICAN NOTES. 
(From our own Correspondent.) 
NEW York, August 7th. 

AN unanticipated activity in pig iron is the feature of the 
week. The recent slump in prices precipitated a volume of 
contracts, and this has been followed by a general hardening 
of prices. Besides, the foundry output has been curtailed. 
The great demand for the product of pipe works has sent pipe 
makers again into the market, and extensive ordering is noted, 
especially in Southern low grades. Outside of crude iron there 
has been no great activity. Mills run almost to capacity, 
rushing through spring and early summer orders. In fabricated 
structural material nearly all the business is in small lots for 
autumn construction work. The Government opened bids 
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this week for material for a battleship, which calls for 
tons of plates, 2500 tons of bars, and 750 tons of sections, to be 
built at the Brooklyn Navy Yard. More mills are nov able i 
promise early delivery, which is leading to some shading ra 
prices. The railroads will place orders for 1,500,000 to 2.000 000 
tons rails within the next two months, covering a larye part 
of their 1914 requirements. Shipbuilding requiremets are 
heavy, and all capacity is taxed. Car work is slack. Railroads 
are well equipped with rolling stock. Structural iaterial 
inquiries denote large orders this month. ‘Tin-plate j again 
very active. Bar mills are renewing orders, et forge iron jg 
again active. Electrolytic has been advanced 4) cent, A 
further reduction in surplus stocks of 10,000,000 Ib. of copper 
is indicated, due to continued curtailment. A further hao rdening 
in price is probable. ‘Tin is fractionally higher. is 
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PASSING-OUT EXAMINATION OF NAVAL 
CADETS. 


We have received from the Admiralty the following list 
showing the results of the July-August Passing-out Exam ination 
of Naval Cadets :—(1) Jack P. M. Blissett, (2) Michael M. Denny, 
(3) Dennis Theodore-Smith, (4) Dennis H. Griffiths, (5) J*rancis 
J. Wylie, (6) Charles 8. Coltson, (7) John 8. Black, (8) Ian H. H, 
Meiklejohn, (9) Malcolm G. Saunders, (10) Patrick W. B. 
Brooking and Douglas H. Fryer, (12) George P. C. Wetherall 
(13) Dennis P. Christie, (14) Donald K. Bain, (15) John p’ 
Mandeville, (16) Frank H. Alderson, (17) Alastair G. M. Small, 
(18) Clifford H. Rider, (19) Lewis D. Jones, (20) Wilfrid St. 4. 
Malleson, (21) Felix ‘IT’. Roche, (22) James W. Bond, (23) Geoffrey 
A. Cavis-Brown, (24) Hedley V. Drew, (25) Derrick Ive, (26) 
Alan B. Mott, (27) Frederick J. Durnford, (28) Maurice \V. W. 
Eppstein, (29) William E. N. H. Westall, (30) Cecil C. M. Usher, 
D. Mackintosh, (32) Charles M. Napier, (33 
Gilbert M. Bradley, (34) Charles L. W. Williams, (35) Henry V, 
Briscoe, (36) Windham M. Phipps-Hornby, (37) John de (, 
Richards, (38) Patrick H. G. I. Vance, (39) Arthur D. Duck. 
worth, (40) Lionel C, Grimwade, (41) Richard A. Bryan, (42) 
Francis C. Wood, (43) George F. P. Watkins, (44) Carol A, 
Fellowes, (45) John H. A. Anson, (46) Roger B. Gibb, (47) 
William B. Luard, (48) Henry C. Macdonald, (49) Richard L, 
Tufnell, (50) Kenneth E. Parkes, (51) John A. Dicke: 
Charles A. T. Galbraith, (53) Richard N. Johnstone, (54) Whit- 
worth B. Nicholson, (55) Bertram P. Hulbert. 

grotant :—John R. 8S. Haines, Maurice J. Mansergh, 
Martin H. Hopkins, John P. F. Turner, Conway B. Allen, 
Victor C. Dorman-Smith, John Reynolds-Peyton, Hon. Jolin H, 
Russell, Beville Granville, William A. S. Cayley. 

The King’s Medal was awarded to Cadet Charles 8. Colt 
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FORTHCOMING ENGAGEMENTS. 


AND 
Ghent. 


28TH 207g, 


For 


THURSDAY AND FRIDAY, AUGUST 
INSTITUTE OF MeTALS.—Summer meeting at 
programme see page 106, July 25th, 1913. 


MONDAY, SEPTEMBER Ist, TO SATURDAY, SEPTEMLER 
6TH. 
COMMISSION.— Meeting 


INTERNATIONAL ELECTROTECHNICAL 


in Berlin. 
Ist TO 
Brussels. 


MONDAY TO THURSDAY, SEPTEMBER STH, 


IRON AND Steet Instirure.—Meeting at For 


programme see page 160, August 8th, 1913. 








CATALOGUES. 

QO. ELLEFSEN AND Co., 26a, Silver-street, Bedford.—-This is 
a pamphlet which describes a new water alarm and feed regulator. 

JosePH BAKER AND Sons, Limited, Willesden Junction. An 
illustrated catalogue sent to us by this firm deals with bread 
and cake machinery and ovens. It contains many illustrations. 

Petrers Limrrep, Nautilus Works, Yeovil..—Two excellent 
catalogues have reached us. One has reference to the Petter 
patented stationary and portable oil engines, and the other the 
Petter patented semi-Diesel crude oil engines. Both publica- 
tions are admirably illustrated and contain a great deal of 
interesting information. 

Brazit, STRAKER AND Co., Limited, Bristol.—This 
extensive publication dealing with ‘‘ Djinn ”’ gas and oil engines. 
It is a very complete and up-to-date publication. Moreover, 
it is well illustrated. Prices are given throughout. It has 
reference to marine oil miotors, oil-driven auxiliary plauts, 
electric lighting sets, oil motor cargo winches, centrifugal 
pumping plants, stationary oil engines, oil engines for heavy 
traction, and accessories. 

Won. Jessop anp Sons, Limited, Sheffield.—‘* A Visit to a 
Sheffield Works” is the title of a well-illustrated and well- 
bound publication forwarded to us by this firm. It describes 
the works of Wm. Jessop and Sons in a very interesting manner. 
The publication originally took the form of a paper which was 
read before the Keighley Association of Engineers on March 1 Ith, 
1911 ; and subsequently before the Bradford Society of Engi- 
neers, October llth, 1911; the Huddersfield Technical College 
Engineering Society, November Ist, 1911; the Engineering 
Society of the Automatic Telephone Manufacturing Company, 
Limited, Liverpool, November 22nd, 1912; and the Ipswich 
Engineering Society, February 25th, 1913. It was considered 
that with a few modifications it might serve as a souvenir book, 
and it has therefore been published as such. 








PERSONAL AND BUSINESS ANNOUNCEMENT’. 


Tue Judson-Jackson Company, Limited, late of 14, Great 
Smith-street, Westminster, 8.W., has removed to 50, Marsham- 
street, Westminster, S.W. 

ROTHERHAM ForGE AND Ro.iurne Mitts Company, Limited, 
asks us to state that its works will be closed from noon on 
Saturday, September 6th, to Monday morning, September 15th, 
1913. It will not be able to dispatch or receive any goods between 
the above dates except by special arrangement. 

Tur Admiralty has recently placed a three years’ contract 
with 8. and C. Bishop and Co., of St. Helens, Lancashire, for the 
supply of ‘‘ Bishop’s Adamant” gauge glasses to Devonport 
Dockyard. This firm also holds contracts for the same article 
from the London and North-Western, the Great Western, and 
Great Central railways. 








Conrract.—An order has been placed with the Manchester 
Furnaces, Limited, by the Singer Manufacturing Company, 0! 
Kilbowie, for ten solid fuel furnaces, each furnace having ®" 
inside working dimension of 5ft. by 4ft. by 2ft. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM GENERATORS. 


90,415. Spetember 7th, 1912.—Futnt Bore Sarety VALvE, 

Walter Alexander Dickson, 1, Royal-terrace, Springburn, 
Glasgow, and James Dickson, 1, Royal-terrace, Springburn, 
Glasgow. 

This valve is designed to lift a full quarter of its diameter, 
thus giving the full area through the valve. Steam enters 
through the inlet A to the valve chest B and there acts on the 
underside of the valve C and piston D. The forces tending to 
keep the valve shut are the fluid pressure acting on piston D and 
the load exerted by spring E. The piston D has a smaller 
diameter than the valve, so that the difference of pressure on 
these two members acts against the spring E ; thus when the 
steam reaches a predetermined pressure the difference of pres- 
sure on the valve C and piston D increases, thus overcoming 
the balancing effect of the spring E and allowing the valve C to 
lift off its seat. Immediately the valve C lifts the pressure 
acts over the whole face of valve C and no pressure having had 
time to accumulate in the exhaust or outlet side, the valve C is 
instantly lifted full open by the extra load gained by the valve 
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face area, thus bringing the faces G and N together and reducing 
the area exposed to back pressure and so preventing the valve C 
being closed too quickly by the back or exhaust pressure. When 
the steam pressure on the inlet side has dropped slightly below 
that at which the valve C lifted the forces exerted by the spring 
E, pressure on the piston D, and back pressure on the area of 
part marked J are sufficient to break contact between the faces 
G and N. Immediately the contact is broken the pressure 
which has accumulated in the exhaust or outlet side acts over 
the whole back of the valve C, thus closing the valve quickly at 
a pressure below that at which it lifted. This valve is fitted with 
an arrangement whereby the piston is kept steam-tight at the 
initial position of the valve, this arrangement consisting of a 
flexible dise F fitted to the top of the piston D, which is slightly 
convex. This disc is kept hard against a smooth circular face 
on cover L by the pressure of steam which has leaked past the 
water grooves in the piston D into the annular space K formed by 
the convex top of piston D.—July 30th, 1913. 


7148. March 25th, 1913.—ImMPROVEMENTS IN AND RELATING 
TO TUBE-CLEANING APPARATUS, The Firm Heinrich Baschy, 
of 29, Vorsetzen, Hamburg. 

The flexible shaft is formed by a wire rope A provided at its 
end with a clutch B adapted to be coupled to the driving shaft C 
of any driving arrangement—-say, an electromotor. The roller car- 
riers D are attached around the wire rope at any desired distance 
apart by means of the screws K. Instead of being arranged in 
exact opposition—that is to say, instead of being staggered for 
180 deg. as shown—the disintegrating members may be dis- 
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tributed about the flexible shaft at angles less than 180 deg., 
say, for instance, 120 deg. Every carrier D is preferably pro- 
vided with two rollers F, which are mounted on the ends of a 
common shaft G journaled in the carrier D, the rollers being pro- 
vided with blunt teeth on their outer rim as well as on their 
outer lateral faces. The carriers D are provided with a boring 
H. adapted to be filled with lubricating material for the roller 
shaft G. The boring H extends to the bearing surface of the 
roller shaft and is closed by an angular plate I. The latter is 
held by the nut E of the stud K and thus can be removed when 


the nut E is screwed off. When the tube cleaner is introduced 
into a tube to be cleaned the rollers F will bear with their rim 
against the inner wall of the tube, and the wire rope A is bent 
zigzagwise. When rotating the shaft A at high velocity the 
rollers will be set oscillating and will be thrown against the tube 
wall and rebound from it in such a way that they exert a hammer- 
ing action mainly besides a frictional one. The incrustations 
on the tube inside wall are thus easily and speedily removed 
without injuring the tube wall. The tube cleaner is introduced 
into the tube by hand, and in rotating can be moved there and 
back within the tube. The bending of the wire rope A depends 
mainly on the distance the roller carriers D stand apart, so that 
the tube cleaner can be adjusted to suit any diameter of tubes. 
Instead of making use of rollers F any other suitable disinte- 
grating or scaling means may be employed.—July 30th, 1913. 


INTERNAL COMBUSTION ENGINES. 


16,845. July 19th, 1912.—IMPROVEMENTS IN AND RELATING 
TO VALVE GEAR IN INTERNAL COMBUSTION ENGINES, Charles 

Y. Knight, of Broadwater, Kenilworth-road, Coventry. 
A floating lever device is formed in two parts A A rigidly 
connected to each other at or near the ends, for instance, by 
distance pieces O so as to form one member which is pivoted 
at the ends B and C to the connecting-rods D and E of two pairs 
of cranks P P and Q Q respectively placed on either side of the 
cylinder with their shafts parallel with the engine crank shaft F. 
Each of the two parts AA of the floating lever engages at a 
point G at about the middle of its length with a trunnion which 
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is connected by a rod K with the valve, one rod being situated at 
each side of the sliding sleeve valve and suitably guided so that 
the valve is operated from diametrically opposite points, thus 
giving a drive in which side stress upon the valve is for all 
practical purposes eliminated. The formation of the floating 
lever in two parts AA allows the ends of the connecting-rods 
D E to be pivoted in the lever itself, and the means holding the 
parts of the levers together also keeps them in proper engagement 
with the connecting-rods. The crank or excentric shafts may 
be driven by a single chain drive passing around chain wheels 
LM N.—July 30th, 1913. 


DYNAMOS AND MOTORS. 


21,761. September 24th, 1912.—ImPROVEMENTS IN AND RELAT- 
ING TO DYNAMO-ELECTRIC MACHINES, The British Thomson - 
Houston Company, Limited, of 83, Cannon-street, London, 
E.C. 

A bipolar dynamo is illustrated for convenience. A is a 
field structure having definite poles B and teeth CC! between 
the poles forming slots D. Exciting windings E, divided into 
a plurality of portions, span the poles B and have portions 
situated in each of the slots D. Compensating windings F also 
divided into a plurality of portions span the spaces between the 
poles and have portions situated in each of the slots D. Each 
of the slots therefore contains a portion of both windings. 
Preferably all of the compensating windings F between adjacent 
ends of the definite poles B span each of the teeth C, and the 
windings are so calculated that the field produced under these 
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poles is of proper value for commutation. The exciting wind- 
ings are shown in light lines and the compensating windings in 
heavy lines. The compensating windings are generally in series 
in the armature circuit. When the windings are supplied with 
current the exciting windings E produce a magnetisation along 
a line at right angles to the line of the commutator brushes, 
and the compensating windings F, which are displaced by 
substantially 90 electrical degrees from the main field windings, 
produce an approximate neutralisation of the armature reaction 
and also a commutating field under the teeth C. Since all the 
portions of each of the exciting windings span each of the poles B 
the flux density over the entire polar arc of these poles is uniform 
and a maximum amount of flux is produced for a given maxi- 
mum flux density. By distributing the portions of the exciting 
winding for each pole in several slots D the depth of each slot 
and consequently the outside diameter of the field structure A 
need not be as great as when the exciting windings for each 
pole are concentrated in one coil.—July 30th, 1913. 








TELEGRAPHS AND TELEPHONES. 


9732. April 25th, 1913.—ImMPpROVEMENTS IN LOUD-SPEAKING 
TELEPHONE InstruMENTS, Kelvin and James White, 
Limited, of 16, 18, and 20, Cambridge-street, Glasgow, 
scientific instrument makers, and Michael Birt Field. 

A denotes the casing of the instrument which is provided with 

a lip or flange A! projecting from the face of the casing ; B is a 

cover plate hingedly connected to the casing at C so as to 

permit of its being swung downwards into open position. The 
cover plate B may be fitted with a knob D for convenience of 
manipulation, and is dished as shown at E to accommodate the 
projecting mouthpiece, &c., on the front of the casing. There 
are swivel bolts F journalled in the upper end of the casing and 
provided with wing or like nuts, which bolts are adapted to 
engage slotted snugs R formed on the upper side of the cover 
plate B. To hold the cover plate in lowered position and prevent 
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it swinging, e.g., when a ship rolls, a spring clip or the like— 
not shown—may be fitted to the pedestal H on which the instru- 
ment is mounted, which clip serves to engage a lug or the like 
formed on the cover plate B. The cover plate is also formed 
with a snug K having a slot L adapted in the closing position of 
the cover plate, to accommodate a switch lever M—termed the 
call and speaking key—when the latter is in its off position, thus 
guarding against interference with the switch and consequent 
wasteful usage of current when the instrument is out of use. 
To prevent unauthorised use of the instrument means may be 
provided for locking the cover plate in closing position. In 
order that the cover plate may afford a water-tight closure for 
the transmitter and receiver N there is formed on the inner face 
thereof a recess O accommodating a packing cord P or the like 
adapted to be engaged by the lip or flange A!.— July 30th, 1913. 


LOCOMOTIVES. 


18,052. August 6th, 1912.—ImPROVEMENTS IN AND RELATING 
to Biast APPARATUS FOR LOCOMOTIVES, Thomas Forde, 
Dublin and South-Eastern Railway, Bray, Co. Wicklow, 
Treland. 

The blast pipe is removed and the exhaust pipes A A run 
from each cylinder through the top of the smoke-box at either 
side of the chimney. Three circular blowers are set in the smoke- 
box in the position the blast pipe formerly occupied. The first 
or bottom blower B is set a few inches above the bottom row 
of boiler tubes and is 4in. in diameter with five ;sin. holes, the 
second C is 8in. in diameter and stands 4in. higher than the first 
one with fifteen sin. holes, and the third is 12in. in diameter 
with fifty-six ;sin. holes and stands 4in. higher than the second 
blower. This third blower will also act as the exhaust pipe for 
the vacuum brake ejector, and when running short-distance 
trains the waste steam from the ejector passing through the holes 
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in this third blower creates sufficient draught on the fire to work 
trains of thistype. The other two blowers can be used at any 
time required by the driver for heavy or long-distance trains. 
The first and second blowers are supplied with separate steam 
cocks and can also be used at the driver’s discretion. The first 
one—the 4in. one—has a yin. supply cock. The second blower 
—that is, the 8in. one—has lin. supply cock, and the third 
blower is fed from the vacuum brake ejector. ‘It will be 
observed,” says the specification, “that the three blowers 
being set low in the smoke-box will have the effect of taking 
the heat through all the boiler tubes, this being one thing the 
old blast pipe never effect vely did. By this arrangement baftle 
plates, brick arches, and spark arresters will not be required, 
and the danger at present existing from railway fires caused 
by locomotives will be avoided.”’—July 30th, 1913. 


MACHINE TOOLS AND SHOP APPLIANCES. 


23,243. October llth, 1912.—ImMpROVEMENTS IN MILLING 
Currers, George Wright Gregory, and Kendall and Gent, 
Limited, of Victoria Works, Belle Vue, Manchester. 

This invention relates to improvements in the construction 
of milling cutters, and has for its object to cheapen their manu- 
facture as well as to render them more efficient and economical 
in working. The milling cutters made under this invention 
are of the class known as inserted blade cutters, which comprise 
a stock or body adapted to receive and hold renewable blades 
which can be replaced when worn or broken. A designates the 
stock or body of the tool, A! the spiral or helical grooves cut in 
the body to receive the blades, and B the inserted blades, one 
of which is shown detached on the extreme right-hand side. 
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bath of molten solder. 
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ing the blades to a cutting edge, as shown in the lower left-hand 
drawing, and to facilitate this operation blades rolled or other- 
wise suitably formed are employed with an approximate cutting 
edge instead of being rectangular in cross-section as above 
specified and as shown.—July 30th, 1913. 


TRANSMISSION OF POWER. 


14,214. June 19th, 1913.—An AvTomaTic SHORT-CIRCUITING 
Device FOR LIGHTNING ARRESTERS, Siemens and Halske 
Aktiengesellschaft, of Askanischer Platz 3, Berlin, S.W.. 
Germany. 

The electrodes A are kept at a fixed distance apart by means 
of insulating distance pieces B. A short-circuiting or bridging 
strip C constructed of two metals, for instance, having different 

temperature coefficients of expansion is attached to the pole A 

of the arrester and is preferably shaped or bowed as illustrated. 

The lower electrode is provided with a contact D. When the 
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electrode A is heated by excess current passing the device C is 
heated up and is distorted by reason of the dissimilar metals of 
which it is made up, and is therefore deflected on to the contact 
D, by which the arrester therefore is short circuited. The above 
is a simple example of the use of the device. The device, how- 
ever, need not short circuit the arrester direct, but may actuate 
contacts or other devices, which themselves effect the short 
cireuit. It is also obvious that a bridging device may be 
attached to both poles of the arrester by which the sum of the 
deflections is advantageously added.—July 30th, 1913. 


MINES AND METALS. 


9504. April 22nd, 1913.—A Device ror CLosING THE TAPPING 
OPENINGS OF SMELTING FuRNACEs, Hermann Meyer, 
of 2, Wallstrasse, Barmen, Germany, and the Firm of 
Friedr. Feldhoff Sohn, Barmen, Germany. 

A is the metal smelting furnace, B is the tapping opening, 
and C the tapping channel. In bearings D, is rotatably 
mounted on a shaft E, a lever F and a link G. The 
link G is provided with two cheeks H, between which and on a 
pivot I is mounted the plug carrier K so as to be capable of 
oscillation. The cheeks H are provided with a number of holes M, 
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by means of which the pivot I for the plug carrier K can be 
adjusted. The cheeks H are in addition provided with slots N, 
in which screw bolts O are provided so that the range of oscilla- 
tion of the plug carrier K can be adjusted by movement of the 
bolts O within the slots N. The head P adapted for the recep- 
tion of the plug is connected to the carrier K in a detachable 
manner so that it can be exchanged according to requirements. 
On the opposite end of the carrier K is adjustably mounted a 
weight Q, which tends to press upwards the head end of the 
carrier K when the plug is being inserted in the opening B, so 
that it cannot come into contact with the stream of metal flow- 


Blades B are fixed in their grooves A after they have been hard- 
ened by sweating or soldering them in position after the body 
A and blades B have been tinned or otherwise coated with a 
flux, the sweating or soldering being effected by immersion in a 
The cutter is then completed by grind- 


opening by means of a projetion R upon the carrier K, which 
comes into contact with an adjustable stop or a guide 8S pro- 
vided on the furnace. The projection R may also be 
adjustable. The movement of the link G to which the 
carrier K is pivoted is effected by the hand rod T hinged to the 
lever F, the closing m vement being effected by the action of a 
weight U provided on the lever F, the movement of the device 
into its initial position being effected by a weight W connected 
to the lever F by a rope V.—July 30th, 1913. 


MISCELLANEOUS. 


13,911. June 16th, 1913.—-IMPROVEMENTS RELATING TO 
ELECTRO-MAGNETIC WEIGHT-LIFTING APPARATUS, Magnet- 
Werk Gesellschaft mit beschrankter Haftung, Eisenach, 
Spezialfabrik fiir Elektromagnet-Apparate, of the Electro- 
magnet Works, Eisenach, Germany. 

Experiments have now shown that it is possible efficiently to 
increase the lifting power of electro-magnets by cooling the 
windings thereof by artificial means. This is preferably effected 
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by means of fans built into the magnet casings or frames. In the 
drawing M designates the magnet shell, having the coils Sebuilt 
into water-tight metallic casings therein. Between or around 
these casings air channels C are formed. The air current which 
passes round and cools the coils is induced in this case by a fan 
B actuated by a fan motor A and supported in the frame of the 
magnet. The air current may, of course, be made to pass in 
either direction according to the direction of rotation of the fan. 
—July 30th, 1913. 








SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


1,065,516. MrtHop or Burninc Rervuss, J. A. Fried, Barmen, 
Germany.—Filed April 29th, 1910. 

The method consists in placing a charge of the material to be 

burned in a furnace chamber igniting it and supplying a relativ ly 

large amount of air to and within the mass during the primary 
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stage of its combustion and until a critical temperature is reached 
at which slagging commences. The primary air upply is then 
restricted, and air is supplied above the mass in sufficient quan- 
tity to burn the carbon monoxide rising from it. There are 
seven claims. 
1,065,568. Sream Heatine System, J. E. Ward, New York. 
’.¥., assignor to Standard Heat and Ventilation Company, 
Inc., a Corporation of New York.—Filed November 10th, 
1911. 
The system has a main pipe line, a radiator, and a thermo- 
static device for controlling the flow of steam from the pipe line 
to the supply pipe leading to the radiator. There is a connection 
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or conduit returning to the device from the radiator. The 
thermostatic device has a chamber with a thermostatic member 





ing therefrom. Prior to the insertion of the plug into the tap- 
ping opening the head end of the carrier K is depressed against 
the action of the weight Q and the plug is guided towards the 


in it and a passage-way leads from the chamber to the supply 
pipe. A nozzle directs steam to the supply pipe, and is arranged 


—= 
decrease of pressure within the device. 


‘ The ther: ostatic 
member is arranged below the passage-way. 


The cha: 


in it and connected to its casing a shield between a ter; nae 
the passage-way and the thermostatic member. Thi shield 
is arranged to prevent the water that passes through the ;, issage. 
way from contracting with the thermostatic member There 
are three claims. 
1,065,410. Gas Turpinr, F. A. Voiles and O. M. ‘vile 
Chicago, Ill.—Filed August 14th, 1911. 

In this machine a stator and a rotor are adapted tv coaet 
There is a number of explosion pockets, and a member 01, the 
stator is adapted successively to seat within these pockets 


so as to cut off portions of them. 
the rotor Corresponding to each pocket in the latter. 


A eylinder is mounted within 
It 
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piston connected to a stationary crank, while a valve in each 
piston perinits a transfer of gas through the same. There is a 
valve for controlling the transfer of gas from each cylinder t» its 
pocket, and devices for actuating the valves to effect the transfer 
of gas under compression to each pocket after the doy has 
seated itself therein. There are also means for firing the charges 
of gas in the pockets. There are ten claims. 
1,065,939. Water Meter, F. W. Hanks, Cleveland, O 
Fild August 14th, 1907. 

The meter has a main case having an opening in its bottom 
and diametrically arranged inlet and outlet openings. It 
provided with vertically disposed ribs spaced upon its inner 


1s 





surface. A measuring chamber is fixed within the main case 

this chamber having vertical ribs upon its outer edges corre- 
1,065,939] 

sponding to the ribs within the main case. The meeting sur- 


faces of the ribs on the case and chamber are tapered upwardly. 
The chamber is provided with an outlet opening registering 
with the outlet opening of the main case, and is also provided 
with an inlet opening adjacent to the outlet opening. A parti 
tion separates the openings in the measuring chamber. ‘Thi 
ribs in the main case and measuring chamber form a passage 
whereby the fluid is conducted over the measuring chamber. 
There are fourteen claims. 


1,066,189. APPARATUS FOR REGULATING THE PRESSURE AT 
WHICH AIR Is BLOWN INTO INTERNAL COMBUSTION ENGINES, 
L. T. Ebermann, Augsburg, Germany, assignor to Maschinen- 
fabrik Augsburg-Nurnberg, Aktiengessellschaft, Augsburg, 
Germany, a Corporation of Germany.—Filed February 27th. 
1913. 

The device comprises a duct for the combustion air, which 

duct connects with the fuelinjection pipe. A regulating valve in 

the duct is adapted to close the inlet to the fuel injection pipe, 
while a spring tends to open the valve and to counteract the 
pressure in the fuel injection pipe. Means are provided for 
automatically increasing the pressure on the regulating valve 

















im the direction to open it. The increase of pressure depends 
on the increased speed of the engine. The means comprise 
a charging pump driven by the engine, a conduit connecting 
the pump with the valve, a fluid supply pipe to the pump 
and a discharge pipe from the conduit, a discharge valve for 
opening the conduit into the discharge pipe, a spring tending to 
close the discharge valve and a member for manually adjusting 
the spring pressure on the discharge valve. There are six 





relative to the passage-way in such a manner as to produce a 


claims. 
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CONSIDERATION OF BRITISH EXPRESS 
, LOCOMOTIVE DESIGN. 
By E. A. JOHNSTON. 
No. I. 
article it is proposed to consider the broad 
rinciples of locomotive design as they are affected 
py modern express trafic conditions in Great Britain. 
Loads are continually increasing, and it is not now- 
a-days sufiicient that trains should arrive at their 
destination punctually ; owing to the crowded state 

f most main lines it is necessary, for the good working 
ree traflic, that the intermediate timings also 
should be closely’ adhered to. These intermediate 
timings often exhibit what at first sight seem to be 
eurious anomalies, but a closer examination of the 
time-tables frequently shows the necessity for high 
speed over & portion of the journey followed by a 
lower spe d for the remainder, and vice versa. Thus, 
a fast train may have to be timed to pass a junction 
jn advance of a semi-fast which comes from the 
pranch, and which cannot leave: its starting point 
earlier owing to @ connecting train, nor later owing 
to a connection Which has to be made at its destina- 
tion. The main-line train, therefore, must be timed 
hard to the junction, and thereafter can be allowed 
an easier schedule, The throvghout timing may be 
quite within the powers of the engine, but if delay 
to the branch train is to be avoided, with the con- 
sequent delay to its connections, the express must 
observe the intermediate passing times. 

As all know who have had practical experience in 
the drafting of modern time-tables, the difficulties 
of finding room for the traffic grow yearly, and it 
therefore behoves the locomotive department to do 
all that is possible to assist the traffic department 
by accurate time-keeping. This is written by one 
who has had an extensive experience in both depart- 


In this 


ments in several parts of the world, and who knows | 


the sweet unreasonableness of both at times, and the 


many trials and difficulties with which both have to | 


contend. 

The prime requirements of a modern express loco- 
motive are undoubtedly :—First, adhesion weight ; 
secondly, cylinders large enough to utilise that 
weight ; and thirdly, boiler power to fill those cylinders 
under all conditions. 

Dealing with the first two considerations, there are 
practically no lines in this country on which the 
permissible axle load exceeds 20 tons, the only excep- 
tion of which the author is aware being the North- 
Fastern Railway, whose R 1 class has an axle load 
of 21 tons. On certain lines the load is still less, 
but it may be taken that on lines that have not 
brought up their permanent way and bridges to at 
least a 17-ton standard the traffic conditions have not 
yet reached the congested state that we are consider- 
ing. It will therefore be sufficient to consider axle 
loads of 17, 18, 19 and 20 tons. In this climate it 
is not safe to count on more than 450 lb. of adhesion 
per ton of load on the coupled axles, and the maximum 


adhesion available per coupled axle is therefore | 


7650 Ib., 8100 Ib., 8550 Ib. and 9000 Ib., with 17, 18, 
19 and 20 tons per axle respectively. 

The 4-2-2 type we need not consider, as it is 
undoubtedly out-classed by modern loads and speeds. 
The 4-4-0 type is, however, standard on at least 
two big British Railways, and is still the most exten- 
sively used class for express work in the British Isles. 
We will commence our inquiry with this class, there- 
fore, excluding for the time all consideration of super- 
heated engines. 

The average steam pressure of express engines in 

this country is about 190]b., the average stroke 
26in. and the average coupled wheel diameter about 
6ft. bin. Assuming these figures for our typical 
engines we can arrive at the maximum cylinder 
dimensions, &c., with -different axle loads. At 
slow speeds, say, up to 15 miles per hour or 65 revolu- 
tions per minute, with 78in. wheels, the M.E.P. may 
be taken at 80 per cent. of the boiler pressure, and we 
can now set out the maximum dimensions if these con- 
ditions are to be fulfilled. 
Maximum axle load, tons... 17 18 | 19 | 20 
Cylinders, in. ... ... 174 x 26/18 x 26) 18} x 26)19 x 26 
Diameter of drivers, in. ... 78 78 | 78 78 
Boiler pressure, Ib. ...  ... 190 190 | 190 190 
Tractive power (at 80 per | 


cent. of boiler pressure), 





ER Re ea A 3 16,416 | 17,341 18,291 
Adhesive weight, tors 34 | 36 | 38 40 
I.P. per ton of adhesion, 

Ih. pA GS os 456 456 | 456 157 





The next consideration is whether a boiler capable 
of supplying all the steam necessary for these cylinders 
can be placed on a 4-4-0 engine. After an exhaustive 
exemination of the design and performances of 
locomotives spread over a considerable number of 
years and under all conditions of work, the author 
Suggests the following formula for calculating the 
grate area necessary to supply steam for a non- 
superheated express engine. 

Oe oe, 2250s 

W 
cylinders in cubic feet, P is the absolute pressure of 
steam in the boiler and W is tke diameter of the 
criving wheels in inckes. We will first apply the 


when V is the volume of the 


lonia to the engires vnder consideration and after- 


wards discuss the reasons which have led the author 
to suggest this formula. 

The volume of two cylinders 17}in. by 26in., 
18in. by 26in., 18}in. by 26in. and 19in. by 26in. 
is 7-24, 7:66, 8-09 and 8-53 cubic feet respectively, 
the absolute steam pressure is 205]b. per square 
inch., and the driving wheels are 78in. in diameter. 
The formula gives 22-83, 24-16, 25-51 and 26-90 
square feet as the grate area for the four engines. 

Heating surface has now to be considered, and for 
reasons of economy in coal consumption, which will 
be discussed later, it is probably not advisable to 
have a less ratio of heating surface to grate area than 
65to1. The formula for heating surface is, therefore, 

> 
es oe 
Ww 
which gives 1494, 1570, 1658 and 1749 square feet 
respectively. 

It is now time to discuss the proposed formula. 
The old rwe of thumb H.S. = 4 D* did not take into 
account the stroke, the working pressure or the dia- 
meter of the driving wheels, all having a direct 
bearing on the subject. It is obvious that the power 
of the boiler ought to vary directly as the stroke. 
Within the limits of locomotive practice, or, say, 
between 170 lb. and 225 Ib. per square inch, the work 
to be done by the boiler to fill the cylinders at a given 
cut-off and number of revolutions per minute varies 
nearly as the absolute pressure. To show that this 





is so let us consider the B.Th.U. required to produce 
;a cubic foot of steam at the two extreme pressures, 
|i.e., 1701b. and 2251b. The heat necessary to 
produce 1 lb. of steam from feed from the injectors 
jat, say, 120 deg. Fah., is 1108-5 and 1115 B.Th.U., 
| and the weight of 1 cubic foot of steam is - 4092 Ib. 
jand -5200 Ib. at 170 1b. and 225 lb. pressure respec- 
tively. The heat required per cubic feet of steam is 
| therefore 1108-5 x +4092 = 453-6 B.Th.U. and 
|} 1115 « +5200 = 579-8 B.Th.U., which have a ratio 
'of 1 to 1-278. The absolute pressures 185 ]b. and 
| 240 lb. have a ratic of 1 to 1-297, so it will be seen 
| that within the limits of locomotive boiler pressures 
the assumption that the heat units to be supplied 
vary directly as the absolute boiler pressure with 
the same speed and cut-off is sufficiently near—within 
| 13 per cent. of—the truth for practical purposes. 
|The only factors in the equation that now need 
explanation are’W and the arbitrary factor 1-2. 

The wheel diameter bears a definite relation to 
the steam consumption, and although, due to the 
| shorter admission period with the increased rate of 
| revolution of the smaller wheel, it is improbable that 
|the consumption would increase inversely as the 
| whee] diameter at the same speed and cut-off, it would 
| nevertheless be necessary, owing to the reduced 
adinission period, to delay the cut-off to get the same 
M.E.P. in the cylinders as with the larger wheel 
jand this helps to readjust the relationship. It is 
probable, therefore, that the statement that the 
grate area should vary inversely as the wheel diameter 
is also sufficiently near the truth for practical purposes. 
| The factor 1-2 is, of course, largely a matter of opinion 
and the data available on the question is not by any 
means full or conclusive. The figures on which the 
following calculations have been chiefly based are 
the results of American experiments made on the 
various locomotive testing plants in existence in the 
United States, no such facilities being available in 
this country. At this point the author would urge 
the extreme desirability for the co-operation of one 
of the modern universities, such as Manchester or 
Glasgow, with the railway companies and _loco- 
motive building firms for the establishment of such 
a plant in this country which would be of the greatest 
valve to the locomotive and railway interest. There 
are so many problems of locomotive design concerning 
which the actual data are of the most meagre and 
rule of thumb character, and which are of the utmost 
importance in locomotive design, that the testing 
plant could not but give most valuable information 
to all concerned. The cost distributed over the 
various firms and railway companies would be a 
very small matter. Of course, the final test of the 
valve of any locomotive is the work it can do on the 
road, but by means of the testing plant accurate 
tests under constant conditions can be made which 
cannot be arranged for in actual service owing to 
the constantly varying demands on the locomotive 
of gradients, weather, road conditions, traffic require- 
ments, &c. 

One of the first difficulties confronting the inquirer 
who has only American results to consult is the 
difference between American and British locomotive 
coals, but in the following calculations the figures 
obtained with Virginia and Pennsylvania semi- 
bituminous coal have been taken as being the class 
of coal which most nearly resembles average British 
locomotive coal. The calculations are based on the 
4-4-0 engine with 19in. by 26in. cylinders, 6ft. 6in. 
wheels, 190 1b. pressure, 26-9 square feet of grate 
area and 1749 square feet of heating surface. 

As the result of experiments by Professor Goss 
at the Purdue experimental plant, 200 1b. of coal 
was the most that could be burnt per hour, but the 
following table shows that the evaporation per pound 
of coal diminishes rapidly as the rate of combustion 
increases, the ratio of grate area to | cating surface 
being constant 


| 





Lb. of water per Ib. 


Lb, of coal per 
cf coal from 


sq. ft. of gra e area 


— and at ee Fah. 

= bh fos 0-3 

160 5-5 

140 6-8 

120 7 PS | 

100 7-5 

80 8-1 

60 9-0 


It is probable that the average rate of combustion 
in British express engines in heavy service is about 
100 Ib. per square foot of grate area per hour, which 
with 26-9 square feet of grate area and an average 
journey speed of 54 miles per hour gives 50 Ib. of 
coal a mile, this, with a powerful 4-4-0 engine in 
heavy service being quite a reasonable figure. The 
maximum rate is likely to reach 160 lb. of coal per 
square foot of grate area per hour on the heaviest 
parts of the journey. This represents 26-9 x 160 
= 4304 lb. of coal per hour. The best measure of 
evaporative efficiency is pounds of coal burnt per 
square foot of heating surface per hour. The following 
table shows the results obtained with Virginia semi- 
bituminous coal, the rate of combustion per square 
foot of grate area being constant. 


Lb. of coal per Lh. of water 


sq. ft. of evaporated per |b. 
heating surface por of coal from 

hour. an.] at 212 deg. 
“Biss 10-1 

1-0 9-4 

1-2 8-85 

1-4 8-30 

1-6 7°75 

1-8 7-3 

2-0 6-9 

2-2 6-5 

2-4 6-2 

2-6. 6-0 


The boiler under notice would burn 4304 lb. of 
coal with 1749 square feet of heating surface at its 
maximum steaming capacity, which is at the rate of 
2-46 Ib. per square foot of heating surface per hour. 
The water evaporated per hour should, therefore, be 
4304 x 6-1 = 26,2541b. Assuming feed water at 
120 deg. from the injectors and 190 lb. steam pressure, 
the factor of evaporation is 1-150 and the weight of 
26,254 


therefore be — = 
1.15 


steam generated would 


22,830 Ib. at 190 Ib. pressure. 

Numerous experiments seem to show that the 
critical speed of a locomotive, as far as boiler capacity 
is concerned, is about 170 to 180 revolutions per 
minute. Above that speed the short duration of 
the admission period prevents the entry of the full 
quantity of steam to the cylinders whatever cut-off 
be employed, and the demand on the boiler conse- 
quently becomes less at the higher speeds. With 
6ft. 6in. wheels 40 miles per hour corresponds to 
172 revolutions per minute, and it will be interesting 
to calculate at what point we must cut-off at that 
speed in order not to exceed our boiler capacity. 

Let us assume a cut-off of 50 per cent. of the stroke 
and see how much steam will be requried. Owing 
to frictional resistances in the steam pipes and wire 
drawing the initial admission pressure at 172 revolu- 
tions per minute will be about 90 per cent. of the 
boiler pressure, or 171 1b. Allowing 8 per cent. 
clearance the cut-off pressure at 172 revolutions and 
50 per cent. cut-off with well designed ports and valve 
will be about 75 per cent. of the initial pressure, or 
128 Ib., and the M.E.P. will be about 78 lb. per square 
inch. The volume of a cylinder 19in. diameter by 
26in. stroke is 4-26 cubic feet, and with 50 per cent. 
cut-off the volume to be filled per stroke is 2-13 
cubic feet. The weight of steam at 128 Ib. is -323 Ib. 
per cubic foot, and the weight of steam required per 
hour at 172 revolutions per minute is therefore 2-13 
x -323 x 4 x 172 x 60 = 18,480 lb. We must, 
however, allow at least 18 per cent. of the steam 
generated by the boiler for losses by radiation, con- 
densation, leakage, &c., and the demand on the boiler 
therefore becomes 18,480 x = 22,536 Ib. of 
steam per hour, as against a calculated steaming 
capacity of 22,830]1b. per hour. It would appear 
that the boiler should just supply sufficient steam for 
the engine at 40 miles per hour with a 50 per cent. 
cut-off, which probably represents the maximum 
demand which would ever be made on the boiler. 

The I.H.P. under these conditions would be, 
taking the M.E.P. at 78 lb.— 

19 x 19 x 26 X 78 X 3520 _ joo LHP. 
78 x 33,000 

It may be argued that a cut-off of 50 per cent. at 
40 miles per hour would never be required, but with 
heavy loads on steep gradients it is just this capacity 
for generating sufficient steam when the engine is 
being flogged that is one of the prime requirements 
of modern railway conditions. 

No locomotive in this country has ever yet been 
spoiled by having too much boiler power, and the 
necessity for as large a boiler as the axle load will 
permit is one of the points on which the author would 
lay particular stress. The grate area has been taken 
so as to give an average consumption of coal per 
square foot of grate area per hour of about 100 lb. 
and a maximum of about 160 1b. The ratio of heat- 
ing surface to grate area is limited by the size and 





weight of boiler which can be fitted, but it will be 
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found that, adopting the proposed formula for grate 
area, it is not possible materially to exceed a ratio 
of 65 to 1 without crowding the tubes, if the weight 
of the engine is to be kept within the various limits 
shown. 








THE GIOVI LINE AND CHIAPELLA STATION. 
(By our Italian Correspondent.) 
No, I. 
THE NEW ELECTRIC LOCOMOTIVES. 

THE practical use of electricity for the purposes of 
traction is one of the questions the solution of which, 
for reasons familiar to all, is essential to the econo- 
mic future of Italy. 

The first practical experiments in substituting 








Fig. INTERIOR OF CAB 


electricity for steam on the Italian railways began 
in 1900 on the Varese—Valtellina line, and the fame 
of the Italian engineers was much enhanced by the 
successful solution of one of the most arduous pro- 
blems which has as yet confronted the new science, 
the problem of electrifying the steep and traffic- 
ridden Giovi line from Genoa to Busalla. Since then 
the same system has been applied to the Mont Cenis 
track between Bussoleno and Modane, and is in course 
of application between Genoa and Ronco, Savona 
and 8. Giuseppe, Turin—Pinerolo and other lines of 
Piedmont and Liguria, while a few years’ time will 
see its initiation along the coast from Spezia to 
Ventimiglia. 

The excellent results given by these innovations, 
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Fig. 2-CAST STEEL SUPPORT FOR MOTOR 


and the fact that they have worked without any 
serious hitch from the very first, renders a study of 
the general laws which have governed their birth 
a subject of the deepest interest to the student. Two 
considerations at least cannot fail to strike the most 
superficial observer. The first is the leading place 
taken by three-phase current, and the second the 
simplicity of the overhead equipment. An attempt 
to go into details would be far beyond the limits 
of this article, but a study of the evolution of 
the Italian system of aerial suspension would well 
repay the time spent on it. From the Valtellina to 


the Giovi and Cenisio its progress is clearly noticeable 
step by step; at Savona it attains its highest point of 
development 





But to turn to the practical r-sults obtained with 
the three-phase system. Two striking instances may 
be cited, two mountain lines—the Mont Cenis and the 
Giovi—both of which have to contend against steep 
gradients and a dense traffic movement. The former 
perhaps furnishes at present a less striking example 
of difficulties successfully overcome, and that for the 
reason of the electric energy being much restricted, 
because the Chiomonte power station, belonging to 
the Societa Torinese, does not possess a sufficient 
margin to supply the full needs of the railway autho- 
rities.. .This defect will, however, be remedied at the 
end of December. The new hydro-electric station. of 
the Maira will then be in working order, and the 
entire Bussoleno—Modane line will be worked ex- 
clusively by electricity from the beginning of next 
year. The complete success of the scheme is not 
therefore a matter of history. 

With regard to the Giovi line, however, specula- 


4 


“Tre Encineer™ 














Fig. 3—BALANCING BEAM 


tion is a thing of the past. The enterprise has been 
weighed in the balances and not found wanting. 
It would, in fact, be hard to instance anywhere another 
electrically driven railway which combines equally 
heavy traffic and equally severe geographical draw- 
backs with equally regular working of the line. This 
regularity was impossible three years ago. The most 
efficient steam locomotives capable of taking the 
curves, the powerful 470 decapod group——see the 
centre engraving on page 226—had a normal hauling 
power of only 5-6 tons, and were capable at the most 
of dragging trains of 280 tons up the 3-5 per cent. 


gradient between Pontedecimo and Busalla at a rate | 


of 183 miles per hour. To-day, up the same slope, 
2000 horse-power electric locomotives with a tractive 
force of 7-6 tons, take trains of 380 tons at 28 miles 
per hour—see the top engraving on page 226. 
electrification of the line has, in fact, made the 


The | 


ee... 
balancing beam g—page 217 and Fig. 3. algo of 
steel, which rests on the above-mentioned Cast 


yy’ Ss M4 . tS) i 7 
The balancing beam is made with a verticg ot 
through which passes the pin h, and hag also - 
rectangular holes & for receiving the jieadg of > 

ie 


bars 1, which serve as ties for the stators of the elec 
motors. ‘This method of suspension is dociginga 
only to stop the rotation of the stator, ut to pao” 
the rotor shaft of the weight of this |:: 
subjecting the brasses to a limited 
saying wear and tear. 

The shafts of the motors are connected by a Speci 
coupling rod—Fig,. 4—into the heads «i ‘whieh - 
fitted the crank pins of the two motors, While . 
vertical slot p serves for the bearing }yragg of th 
corresponding crank pin of the driving axle of the 
engine. The above system, which was {irst applied 
in Italy, has the effect of rendering the gy tla 
velocity of the driving axle identical wit!. the angular 
velocity of the motors, ; 
|. The coupling system. is therefore equivalent’ to 
| keying the motors directly to the axles oi the ehigine 

The motors have eight poles, and since the fy. 
/quency is 15 periods per second, the synchronoy, 
speed is represented by— 


9 r 15 
“~ 120 x 15 _ 
8 


and in consequence, given the diameter «i the wheels 
}as 1070 mm., the train speed in kilometres per hoy 
corresponding to the said angular velocity of gyp. 
chronism of the motor is as follows :— 
V = 0-00336 x 225 x 60 = 45-36 kilos. per how. 
The speed is therefore about 1 per cent. over 4; 
kiloms. In practice, however, the effective speed oj 
the motors is slightly lower than 225 revolutions 
since the slip of the said motors varies with the load, 
and must be taken into account. The train speed js 
therefore proportionately less than that calculated, 
It may be said at once that a description of the plant 
detail by detail would far exceed the necessary limits 
of these articles. Such a description is given }y 
Cav. Santoro, head inspector of the traction depart. 
| ment in Genoa, in his lately published treatise in the 
Rivista Tecnica, a treatise of so conscientious a nature 
as to render any subsequent exhaustive description 
at the moment a mere work of supererogation, | 
| have, therefore, availed myself of his treatise to 
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225 revolutions per minute, 
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Fig. 4—COUPLING ROD: 


difference to the State Railways of being able to cope 
with the goods traffic instead of having it in a normally 
congested condition, as before. 

The electric locomotives—see the bottom engraving 
on page 226, Fig. 1, and the drawings on page 217— 
of which eighty-five will soon be running, were 
designed by the State Railways technical department 
in conjunction with the Italian Westinghouse Com- 
pany of Vado Ligure, and were built by the latter 
firm. They are ten-coupled adhesion engines, and 
the weight of 60 tons is all on the drivers. The fol- 
lowing are some of their principal dimensions :— 

Total length between buffers .. 9520 mm. (31. 22ft.) 

Length between headstocks 8320 mm. (27. 28ft.) 

Length of cabin y 4750 mm. (15. 58ft.) 

Fixed wheel-base epiiies -de.«cs 6520 mm. (20. 07ft.) 

Wheel-base between middle axle and 

each of the two adjacent ones 

Wheel-base of each couple of hind 

and fore axles "a Cea ee 

Height of roof above rail 

Diameter of wheels .. ° 

Total weight oe 

Axle weight Sar oe. ae! we woh 

Toenable the sharp curves to be taken, the middle 
wheels are made with blind tires, while the leading 
and trailing axles have been given a lateral play of 
20 mm. (33in.). The frame, which is of the ordinary 
steam locomotive type, has fixed to it two cylinders for 
the Westinghouse brakes, the apparatus for attaching 
the brake rigging, the water rheostat for the starting 
of the motors, and the motors themselves. 

The motors—see the drawing in the right-hand 
bottom corner of page 217—are arranged between 
the middle axle and the two intermediately adjacent 
axles. They are of the induction type, and work 
at a pressure of 3000 volts and a frequency of 15 
periods to the second. They are fixed by means 
of cast steel supports a—see the drawing of the motor 
on page 217 and Fig. 2—applied to the sole bar, 
and having their lower parts 6 made like horn plates 
containing the brasses c of the rotor shaft. The 
aforesaid supports have lateral wing-like projections 
d, which serve as bases for the springs e and, corre- 
sponding with the centre line of the axle box, two 
rectangular guides f for a sort of double-armed 


1920 mm. (6. 29ft.) 


1140 mm. (3.74ft.) 
3730 mm. (12. 23ft.) 
1070 mm, (3. 5ft.) 
60 tons 

12 tons 


produce thes? notes in a shortened form in the follow- 
ing articles, and I here’ y beg to t n er my thanks 
to the author for his kind permission, as well as for 
his personal assistance, and for the drawings and 
photographs which his courtesy has prccure| for me, 








PROGRESS OF ENGINEERING IN THE EAST. 
(By our Special Commissioner.) 
No. XVII.* 
GUN MAKING IN CHINA.—THE SHANGHAI ARSENAL. 


Wir the mania of the new Republic of China 
‘for changing the names of everything instituted by 
the Manchu Government, the Kiangnan Arsenal 
(Southern River Arsenal) is now called the * Shang- 
hai ” Arsenal. It is situated on the north bank 
of the river Whangpoo, 3} miles from the custom 
house on the Bund of tle International Settlements 
of Shanghai, and it was established about the year 
1860. It has an area of about 12 acres, and the 
buildings are substantially and well arranged. 

The gun factory has machinery for the manufacture 
of guns up to a calibre of 9in. A very large number 
of guns of this calibre and of the “ Armstrong — 
pattern have been made in this factory, also yuns of 
6in, and 4-Tin, calibres. Some of these guns have 
been mounted, at Woosung, Kiangyin, Nanking, and 
other forts on the river Yangtse ;, but as there was a 
surplus of guns in store the manufacture of large 
calibre guns was abandoned about ten years ag°- 
One type only of gun is now manufactured, his 1s 
the Krupp mountain gun of 7-5 em. calibre, which 
fires a 11} lb. shell with a muzzle velocity of 918 foot- 
seconds. A fine lot of heavy lathes, slotting and 
planing machines are now standing idle. 

The steel works is the most modern depariment 
of the arsenal, being erected in the year 1900, Within 
two very spacious iron buildings are erected the steel 
furnaces, a 15-ton and a 3-ton Siemens’ open-hearth 
furnace, and a 1-ton Bessemer converted, a 2()()()-ton 
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* No. XVI. appeared August «2nd, 
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hycraulic press, reheating furnaces, and rolling and 
cogging mills. The ingot moulds are for 1-ton, 
5-ton, and 15-ton ingots. All the steel is manu- 
factured by the “acid” process, and, as there is no 
iron yet mined in China suitable for this process, 
English hematite iron has to be imported. In fact, 
all the materials for steel making—hematite ore, 
ferro-manganese, spiegeleisen, nickel, fire-bricks, and 
silica sand—have to be imported, so on the small 
scale of manufacture it is impossible to compete 
commercially with steel imported from England. 
About 3000 tons of gun and mild steel were manufac- 
tured, but the steel furnaces have not been in opera- 
tion since 1905. The steel in stock is being gradually 
used in the manufacture of mountain guns, rifles, 
and the steel envelopes for rifle bullets. 

The rifle factory is the most actively industrious 
part of the arsenal, and a most excellent rifle is manu- 
factured. It is of the Mauser pattern, designed 
expressly for the Chinese Government by the Mauser 
Company, of Germany. The calibre is 6-8 mm., 
and a pointed bullet weighing 140 grains is fired from 
it with a muzzle velocity of 2780 foot-seconds. At 
present ten rifles only are manufactured per day, 
but when the machines recently imported from Ger- 
many are all erected and in operation the output will 
be increased to twenty per day. The rifle stocks are 
made of a heavy walnut wood, which is obtained from 
the province of Shantung. 

The other departments of the arsenal are :—An iron 
foundry, with cupolas of sufficient capacity for 
castings up to 20 tons weight ; a machine shop for 
miscellaneous work ; a shell foundry and shell factory 
for the production of 7-5 em. “‘ring”’ shells; and a 
fuse factory, in which “‘ percussion ”’ fuses for 7-5 em. 
shells are manufactured. 

With the exception of the most modern part of 
the rifle factory, all the machines and plant at the 
arsenal are of English manufacture, nearly all of 
which was imported by German firms in Shanghai. 


THE LOONGWHA ARSENAL. 


Powder, rifle cartridges, and cartridge cases for 
7-5 cm. shells are manufactured at the Loongwha 
Arsenal, which is situated near the same bank of the 
river, 34 miles further up. About 50,000 cartridges 
are made per day for the 6-8 mm. rifle, the old pattern 
7-9 mm. Mauser, and the 6-5 mm. Japanese rifle. 
The Chinese army is armed chiefly with the two latter 
types of rifles. Smokeless powder is made for 
7-5em, guns, 7-9 mm., and 6-5 mm. rifles, the powder 
for the 6-8 mm. rifle being imported from Germany. 

The foregoing is a brief description of the two 
arsenals. They are purely Chinese Government 
institutions, established for the manufacture of guns 
and armament for the Chinese forts and a prospective 
naval fleet. What cruisers the Chinese Government 
possesses were built in England and Germany, and 
the modern gunboats were built in Japan. These 
were supplied fully equipped, hence few guns from the 
Chinese arsenals have been mounted in ships. All 
existing Chinese forts are in the Yangtse Valley. 
These are supplied with guns made in Shanghai. 
Port Arthur and Wei-hai-wei were fortified with 
Krupp guns—these were the most important coastal 
fortifications, as they were the bases of the Chinese 


THE SCOTTISH SHALE OIL INDUSTRY. 
By A. E. von GROELING. 
No. L 

THE first Scottish refinery opened work in 1850 under 
the name of the Bathgate Oil Works. Its head manager, 
James Young, became the famous pioneer of the Scottish 
oil industry. The coal, which was then distilled in hori- 
zontal iron retorts, was Boghead coal, an excellent material, 
with from 30 to 35 per cent. tar, 50 per cent. ash, and a 
specific gravity of from 1.1 to 1.26. The retort waters 
contained large amounts of ammonia. But its supplies 
were soon exhausted, and, moreover, when other works 
opened its price rose rapidly. To-day this coal is sold at 
a very good price as the best gas coal. 

After 1870, however, bituminous shale, which had 
drawn the general attention by its vast supplies in the 
county of Linlithgow and Mid-Lothian, took the place of 
Boghead coal. It is not as good as the latter. Its specific 
gravity lies between 2.3 and 2.6; it contains from 8 per 
cent. to 14 per cent. tar—sometimes less—and 1.8 per 
cent. of sulphur, of which one-third leaves with the 
volatiles, whilst two-thirds remain with the ash. It is 
found in layers between beds of sandstone, the former 
running upwards and almost parallel to each other. 
The mining is performed on the pillar and stall method. 
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Fig. 1—KIRK SHALE RETORTS 


Shale contains only very little water. It is worked off 
in large logs and is raised in cages from a centre in the pits, 
to which it is carried by pit ponies. The shale on its way 
to the retorts has first to be crushed. It passes through a 
erushing mill in which each machine consists of (1) a 
wooden funnel, over the rollers, into which the unbroken 
shale is emptied from the skip; (2) two toothed rollers ; 
(3) a wooden shoot underneath the rollers, to receive the 
crushed shale. The toothed rollers are arranged in pairs, 
two facing each other. They are about 3ft. in diameter 
and 9ft. long, and are fitted with very strong diagonally 
arranged teeth. They are fitted to strong, square shafts, 
which are rotated by pulleys. The rollers rotate in oppo- 
site directions ; that is, those of the outside row from left 
to right, and those of the inside row from right to left. 
A space of only lin. between the ends of the teeth is allowed 
for the shale to pass through. One pair of rollers is capable 
of crushing 200 tons of shale per day. The shoot, which is 
placed under the rollers and which receives the broken 
shale, is fitted with a door to regulate the quantities of 
shale to be filled into one skip. These crushing machines 
are situated between the mines and the retorts. The 
whole arrangement is most practical and designed with a 





navy. 

It is thus seen that the outlet for the product of | 
the arsenals was small; hence there never was much | 
pressure of work, and, as a matter of fact, there are 
many large guns finished and ready for delivery 
rusting in the stores to-day. The funds for the 
arsenal were formerly derived from a percentage of 
the proceeds of the Shanghai Customs receipts, but 
since the revolution this source of supply has been cut 
off, the customs receipts being hypothecated to the 
Hong-Kong and Shanghai Bank for purposes relating 
to foreign bonds. This has necessitated retrench- 
ments, and in common with everything else in China 
the arsenal is in financial difficulties. 

Sooner or later the arsenal must be moved from its 
present position to one further inland to prevent 
its easy capture by an invading force. It will also 
in all probability be enlarged, and as the equipment 
of the Chinese army is entirely inadequate the new 
works must be suitable for the manufacture of field 
guns, rifles, and ammunition on a large scale. Rifles 
and cartridgeg, are made at other arsenals at Canton, 
Hanyang, Chengtu, Tsinanfu, and Tehchow. 

The control of the Shanghai arsenals is in the hands 
of Chinese officials, but the Ordnance Department is 
under the direction of Mr. N. E. Cornish, formerly 
of Messrs. Armstrong, who has held this position for 
twenty-six years. The inspection of the output of 
ordnance and ammunition from both arsenals is in 
the hands of Mr. H. R. Hearson, formerly an engineer 
in the British Navy. Mr. Hearson came to China 
in 1891 as torpedo instructor and instructor of 
engineering to the Imperial Naval College at Nanking, 
and I am pleased to see a book just published by 
Messrs. Spon on ‘‘ The Manufacture of Tron and 
Steel’ bearing his name. 

The Shanghai Arsenal was captured by the Revo- 
Jutionists on November 4th, 1911, together with the 
stock of rifles, mountain guns, and two 4-7 guns, 
which they mounted on field carriages and used in the 
bombardment of Nanking. These guns were of great 
assistance to them, and formed an important factor 
towards the conclusion of peace between North and 
fouth China. 





view to economise labour. From the centre of the pits 
to the top of the retorts the wagons are caught by chains 
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Fig, 2—HENDERSON’S FIRST RETORT 


fitted with hooks and hauled to their destinations, where 
they are emptied, and are then returned in the same 
manner. In the same way the retort shale residues are 
carried from the works to places specially intended for 
their reception. In the course of many years this practice 
has led to the building up of dumps of a respectable height. 
Their colouring is reddish brown, and they form, with 
smoke arising from them here and there, quite a charac- 
teristic part of the iandscape between Edinburgh and 
Glasgow. 

Retorts.—Before giving a description of the shale retort 


of the modern type and its working, the great improve- | 


ments and progress achieved in retort construction will 
be better understocd if some retorts of the simpler and 
older kind are first discussed. The first retort which was 
introduced at the Bathgate Oil Works was of the 
horizontal gas retort type. The results were very 
disappointing. The tar obtained was not only of an 
inferior quality, but the quantity, too, left much to be 
desired. Young designed and patented, therefore, a 
vertical retort, which after a few years took the place of 
the horizontal design. It was of iron and had an internal 
scraper and stirring arrangement. It yielded much 
better results, but the stirring caused much inconvenience, 
and many improvements were patented, when Kirk took 
cut a patent fur a new system. In the Kirk construction 

Fig. 1—six to eight retorts formed one stove with one 
common grate. They were charged at A. The cover was 














|and trouble. An : 
| offered by the Young-Beilby retorts, which had their 
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lifted by a lever mechanism B. The retort was of , 
elliptic shape, and the centre part was narrow on the 
top and widened towards the bottom. Adischarge Pipe fo, 
3 : t 
distillate gases D was provided near the top, and a stean 
supply pipe E entered the retort near the bottom, The 
third part, F, formed the bottom of the retort, which, 
descending into the water bath G, was hydraulically closed. 
From here the shale residues were withdrawn e\ ery hour 
and by passing through the bath were cooled. ph, 
water bath was continually supplied with fresh wate, 
The retort bodies were all cast iron, were of an oval shape, 
were 9ft. high and 2ft. by Ift. diameter. This roto 
design had many advantages over the Young patent, It 
offered a larger heating surface, better fuel cconomy 
yielded a larger percentage of tar, and also «id away 
with the internal worm gear, which was kept in the 
Young retorts continually rotating in order to prevent 
the shale from settling on the retort walls. The Kip; 
retort held its own for a long time, in spite of the many 
improvements and_ reconstructions which followed 
Eventually Norman MacFarlane Henderson, of (ak. 
bank, Midealder, obtained a patent in 1873 for an improyeq 
design for the destructive distillation of shale, &c. &c., ang 
thus once more created a new epoch in the shale industry. 
The Henderson construction was a great step forward, and 
obtained a wide popularity in Scotland. The modorn 
retort types follow its main 
features, though some of the 
details, for which ad vantagss 
were claimed, were in prac. 
tice found disappointing, and 
were eliminated or altered, 
The Henderson retort jg 
shown in Fig. 2. It consists 
of three cast iron parts, of 
which A is the top or feeding 
cone, B the retort body, and 
C the bottom of the retort. 
The top of the retort can be 
opened or closed by a special 
lever. Through it the retort 
is charged every hour with 
fresh shale. The distillation 
takes place in the part P. It 
is flanged to the top, has 
an oval shape and increases 
i its diameter towards the 
bottom. The bottom part 
receives the shale _ resi- 
dues. It is closed by a door, 
which can be opened and 
closed by a lever, and allows the residues to drop on the 
grates D. Thence the ashes are discharged by means of 
the door E inte hutches underneath. The combustibles 
are coal, shale residues, and retort gas. The flames enter 
through F into the space G, completely surrounding the 
retort bodies and leave through the chimneys H. The 
volatiles were withdrawn at I. The retort gas which served 
as fuel entered under the grates through pipe K. The 
distillation was supported by steam. Henderson claimed 
for his retort a better fuel economy by using not only 
the permanent retort gases, but also the shale residues, 
which, coming from the retorts, contained still from 
12 to 14 per cent. of carbons, as combustibles, thus reducing 
the use of coal fuel to a minimum. Another claim was an 
increased yield of tar of improved quality. This was 
attained by forcing the volatiles, by means of exhausters 
before leaving the retorts at I, to pass through the dis 
tilling shale. They were thus not only thoroughly scrubbed, 
but carried with them the heavier volatiles, which other- 
wize would have been lost on the grates. “Though these 
claims were later found to be justified, Henderson aban- 
doned the latter principle in his newer constructions, 
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the exhausters exerting sufficient suction to withdraw 
the heavy volatiles as well. With the above claims were 
others connected with easier handling of the retorts. 
Feeding the retorts and discharging was facilitated. The 
latter was also effected by a “‘ safety ’ design. Less labour 
was required and the distilling process was performed in 
less time than with the old types. The latter also required 
from 1200 deg. to 1470 deg. Fah., whilst the necessary 
heat in the former amounted only to about 800 deg. Fah. 
The Henderson stove was about 14ft. high—the retort 
only. Four. retorts formed one stove, with a common 
grate. In order to obtain a better output of sulphate of 
ammonia, superheated steam was allowed to pass over 
the shale residues before being discharged. All cast iron 
retorts, however, the latter not excepted, suffered a great 


| deal through direct fire, and had often to be changed, 


proceedings which always involved the owners in expense 
improvement in this respect was 


upper half made of cast iron and the lower half formed of 
fire-bricks. One retort stove consisted of the two shale 
retorts, one retort constructed as a gas generator, and one 
steam superheater. The fire ya ised through flues situ. ted 
around the fire-brick retort, entered the sp..ce surround.ng 
the cast iron parts and left at the top through a chimney. 
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The volatiles were withdrawn close under the cover. 
The design was @ sort of double retort with a common 
feeding )unker. If the former had learnt from the 

nderson design, 80 in the same way the latter profited 
He the Young retorts. His new construction—as shown 
a A are 


in Fig. 3 is partly of iron, partly of fire-bricks. 
a feeding bunkers, each holding about 4 tons of shale. 
: he conical top, joined to the iron part of the retort C. 


o mad. of fire-bricks. The bottom part is of iron, holds 

e toothed roller for discharging the residues and the 
losing is of a safety design. It prevents hot shale from 
falling out, and is easily regulated and handled. The 


volatiles are sucked by exhausters from the retorts at I 

dcoll-vt in the gas main J. The gases of combustion 
ugh the flues K into the space G. Only small 
uantities of coal are used. All the heat needed is pro- 
p no by burning permanent retort gases. For the sake 
of economy, the retorts, as now used at the Broxburn 
Oil Works, are of considerable height, 59ft. total. They 
have a rectangular shape and measure at the top Ift. 2in. 
py 3ft. Similar in its working, but somewhat different 
in construction, is the Bryson retort—Fig. 4—as used in 
the Punipherstone Oil Works. It is not as high as the 
one just described, and is of slender build. It is of circular 
\ being the shale bunker, B the iron retort body, 


ass thi 


shape, 


( the fire-brick part, D the bottom cone, and E the iron | 


receiver for shale residues. Each bottom cone D is pro- 
yided with a safety door, which is operated by a lever 
arrangement. Each retort empties its residues into the 
common receiver E first, before filling the hutch. To 


make up for the lack of height the retort is provided with | 
In this case, too, the volatiles | 
Both types feed from the | 


a larger number of flues K. 
are sucked off by exhausters. 
bunkers A continually, fresh shale coming in when the 
residues are being withdrawn every hour or so at E. 
The collecting gas mains J are fitted near the top, and 
are supported by wall brackets. The three last described 
retort designs aim at retaining the heat as long as possible 
within the stove, and concentrating it at the part where 
it ig most wanted, as shown by the flue arrangement. 
Henderson attains this end by giving his stove a great 
height ; Bryson by increasing the number of flues. The 
iron parts used to be made of cast iron, which has lately 
been replaced by mild steel, being no more exposed to 
direct fire heat. 

Four retorts of the Henderson or the Bryson type form 
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| 
| 5 grains remain in every 1000 cubic feet of gas. The 
latter leaves the scrubbers at G, and is conducted to the 
| naphtha scrubbers. The water saturated with ammonia 
|runs into special receivers. The naphtha scrubbers 
work on exactly the same principle as the ammonia 
scrubbers, but the washing medium is a heavy oil, usually 
lubricating oil. The oil has a specific gravity of about 
| 0.850, and extracts from the gas about two gallons of 
naphtha of 0.730 specific gravity per ton of distilled shale. 
The naphtha washing process is repeated in a second 
| scrubber of the same construction under the same con- 
| ditions. 
| The quantities of ammonia and naphtha thus extracted 
| represent a considerable increase on the amounts received 
| from the air cooler treatment. The gas thus thoroughly 
| cleaned and scrubbed returns under a slight pressure to 
the retorts as fuel. Its illuminating power is very small. 
| It has a specific gravity of 0.620—compared with air— 
| and yields 4860 B.Th.U. Its chemical compounds are :— 
| Oxygen, 1 per cent; heavy carburetted hydrogen gas, 
| 1.2 per cent.; carbonic oxide, about 8 per cent.; methane, 
| 10 per cent.; nitrogen, 16 per cent.; hydrogen, 39 per 
| cent.; the rest is carbonic acid and sulphuretted hydrogen. 
Six sets of Henderson retorts require two ammonia and 
| six naphtha scrubbers. 

Another system for separating naphtha from the gas 
| was patented by Coleman. In specially designed coolers 
and condensers the gas was simultaneously kept under 
pressure. The expanding gas was used for the generation 
of cold required in the condensers. The remaining 
permanent gases were either burnt in gas engines or con- 
ducted to the retorts. I am not aware that this system 
is still in use, and I think that owing to easier and cheaper 
working, scrubbers have been generally adopted. 

Since gas forms almost the entire fuel for retorts, it 
represents an important product to whivh extraction 
much attention is paid. Mill gives as an average amount, 
over 3000 cubic feet per ton of shale. The retorts of the 
newest types, however, are capable of yielding still larger 
quantities. Some works after feeding their retorts with 
this fuel are still able to retain a surplus of gas, which is 
used under the stills. 

Naphtha.—As mentioned before, the volatiles have to 
pass through an air cooler where they separate into tar, 
ammonia water, naphtha and gas. The air cooler consists 
of ten horizontal gas mains, each being connected with a 
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one stove, with one common grate. Sixteen such stoves 
form one bench. 
dealing with from 4 to 5 tons of shale per day. The 

Broxburn Oil Company had until recently about 384 
Henderson retorts, the Pumpherston works 478 of the Bry- 
sontype. The former company has a daily consumption 
of 1600 tons of shale. Nowadays, only retort gases supply 
the required fuel, and but little coal is used. The old 
Young retorts used to consume half a ton of coal per ton 
of distilled shale. Some works possess gas generators 
in case of need, but their help is scarcely required. The 
temperature attained in some retorts is immense, 
varying between 1200 deg. and 1400 deg. Fah. The 
Henderson retorts of the new type work at a temperature 
of 800 deg. to 1000 deg. Fah. 

_ Retort gases.—During the whole process of shale distilla- 
tion the volatiles are sucked by means of an exhauster 
from the retorts at I. The exhauster exerts a slight 
suction thus, not only accelerating the speed of the 
passing gases, but also raising the volatiles of a heavier 
kind. The gas on its way to the coolers warms the steam 
boiler feed water first. It then enters an air cooler, which 
contains a system of vertical coils, and will be later 
described. In these coils the gas is separated from its 
condensable contents, such as ammonia, water, naphtha 
and tar. It is then forced to pass through a number of 
scrubbers, where it is thoroughly washed and deprived 
of its last contents of ammonia or naphtha. The ammonia 
scrubbers are the first which the gas enters after leaving 
the condenser coils. The ammonia scrubbers—see Fig. 5 
—are cylinders made of mild steel, about 38ft. high and 
6ft. in diameter. They are closed at both ends and are 
provided with an internal scrubbing arrangement, con- 
sisting of a number of wooden grates. The earlier designs 
were coke scrubbers, The scrubbing medium is water, 
which enters the cylinder at A. It flows on to a distribut- 
ing plate B, and from there descends to the grating under- 
neath, then to the next, and so on till it finally arrives at 
the bottom, where it leaves the scrubber through C. 
The water on its way down is brought into the closest 
contact with the gas entering at D under the distributing 
plate F. The gas, rising from one grating to the other, 
1s forced to work its way through the water, moving in 
tho opposite direction. In this way the separation of 
ammonia from the gas is sd thorough that at the most 





Each of these retorts is capable of | 


| set of vertical iron coils. The first horizontal main has 
a diameter of abcut 2ft., the nine others of lft. 6in., and 
| all are 30ft. long. The former is divided into compart- 
ments. The vertical coils consist of 4in. pipes, which, 
being of considerable height, offer a very large cooling 
surface, making this sort of condenser most effective. 
One hundred and eighty feet of coils are required per ton 
of shale in twenty-four hours. The process is as follows :— 
The gas under the influence of the exhausters enters the 
first horizontal main. The latter holds enough oil to 
fill three-quarters of its volume through which the gas 
has to work its way before rising into the coils. Before 
coming to the next set of coils the gas is forced to descend 
and pass through another horizontal main, and so forth, 
till it arrives at the last set, whence it is sucked into the 
exhauster house. On its way through the first main it 
loses a considerable amount of its heavier condensable 
products. Whatever condenses in the coils runs into one 
of the ten horizontal pipes, whence the condensates are 
run into a water separator—see Fig. 5. It can be either of 
iron or brickwork. The oil enters at A. The water, due 
to its higher specific gravity sinks, passes under the separat- 
ing wall B, and leaves at C. The oil leaves at D for its 
respective receivers. The naphtha which is obtained from 
the air cooler is called the air cooler naphtha. 

Scrubber naphtha.—Those light products which were 
washed out from the gas by means of heavy oil are re- 
covered. The saturated heavy oils are pumped into a 
still, where their benzene contents are blown off by means 
of direct steam. The mixture of steam and naphtha 
enters a cooler. The condensate is divided into naphtha 
and water by a closed separator. The heavy oil is drawn 
from the stills, is first cooled, and is again pumped into the 
naphtha scrubbers. 

Distillation naphtha.—A certain quantity evaporates 
during the crude oil distillation, and another amount is 
separated from the permanent gases obtained from this 
distillation. These four products are jointly re-distilled 
and rectified. The distilling plant consists of horizontal 
stills, rectifying columns, condensers and naphtha receivers. 
The stills are fitted internally with a set of steam coils, 
through which steam circulates, thus providing the re- 
quired distilling temperature, To support the distilla- 
tion direct steam is employed. The rectifiers are vertical 
cylinders of considerable height, and hold a certain number 








of cast iron plates which are placed above each other. 
The gas rising from one plate to the next above is on its 
way to the top separated from steam and its heavier cuts, 
and is finally condensed in special coolers. This distilla- 
tion yields :—(1) Light naphtha with a specific gravity of 
from .665 to .690, which is sold as motor fuel ; (2) heavy 
naphtha of .730 specific gravity sold for illuminating 
purposes ; (3) heavy naphtha of .740 specific gravity, 
sold as cleansing material; (4) light oil residue, which 
joins the green oil and is re-distilled. All naphtha pro- 
ducts before being marketed are first washed with sul- 
phuric acid, and afterwards with caustic soda, in circular 
tanks. The latter are closed at the top and have a conical 
bottom. The top cover is fitted with a mechanical stirring 
arrangement. Very often condensers are attached to 
such washing plants to recover naphtha which evaporates 
during the washing process. 

Crude oil.—This oil separates in the air coolers, and has 
a specific gravity of from .870 to .960. Due to its large 
percentage of paraffin wax, which causes it to solidify at 
a normal temperature, steam heating has to be employed 
in the storage tanks to keep it liquid. The plant in which 
the distillation takes place consists of a number of pot 
stills, each having a capacity of about 9 tons. Each still 
is composed of a cast iron bottom, 43ft. deep and about 
8ft. in diameter ; the middle part and the cover are made of 
mild steel, and have a total depth of 6ft. Each still is 
fitted with a dome. In the earlier days of this industry 
the stills were all cast iron. As, however, those parts 
which were most exposed to direct fire were soon damaged 
and necessitated the complete exchange of the stills, 
though the top parts were in gocd condition, the former 
construction was introduced, and has since been adhered 
to. The still is placed in brickwork. If need be, the 
burnt-out bottom can easily be removed. The stills are 
direct fired, the fuel used being coal, partly aided by gas. 
The distillation is in its second part effected by direct 
steam. The process is as follows :—The crude oil ‘is 
pumped into the stills passing through a crude oilre-heater, 
Henderson’s system—see later ‘‘ Henderson’s continuous 
distillation ’°—-where the distillate gases are used to give 
part of their heat to the incoming crude oil. The dis- 
tillation has to be started at a very low rate in order to 
drive off the water present. This process lasts from about 
eight to ten hours, when the real distillation is started 
under increased temperature and direct steam. The 
gaseous distillates rise up into the dome, pass through the 
pre-heater into a cooler, and from there, as condensates, 
into separators, which act at the same time as distributors. 
The coolers are rectangular tanks fitted with cast iron 
or wrought iron coils through which the distillates pass. 
The cooling medium is water, of which fresh quantities 
have to be continually supplied. According to the setting 
points and the specific gravity of the off-flowing distillates, 
the cooling water must be pre-heated towards the end of 
the distillation. In the distributors the distillates are 
separated from water, and are directed to their respective 
receivers. The crude oil or first distillation yields (1) 
naphtha, (2) green oil, (3) gas and (4) still coke. The 
naphtha is re-distilled—see above, “* Naphtha.” 

The green oil is pumped into agitators, where it is first 
subjected to a treatment with sulphuric acid. The acid 
and tar residues are withdrawn at the bottom cone and 
transported to the sulphuric acid recovery plant—Brox- 
burn Oil Company. See later, ‘‘ Sulphate of ammonia.” 
The acidified oils run then into a set of agitators situated 
below the former, where they are washed with caustic 
soda and have their acid contents neutralised. The 
agitators are of the same form as described above. They 
are not lead lined, since concentrated sulphuric acid is 
employed, which affects the iron parts less than acid in 
diluted forms. Stirring is effected by compressed air, 
supplied by steam air compressors. Acid and caustic 
soda are supplied from small receivers, holding only 
certain quantities, by means of compressed air. The 
agitators are fitted with inlets for water, steam, oil, acid 
and caustic soda, and with outlets for acid or soda residues 
and washed oil. The gas gained at this distillation is 
very rich and is an excellent illuminating gas. Some 
works use it as a combustible under their stills. The 
Broxburn Oil Company supplies this gas as an illuminant 
to the town of Broxburn. The daily gas output of the 
Broxburn Oil Company is about 70,000 cubic feet. Still 
coke is a very valuable product, is sold for electrical and 
electro-chemical purposes, and fetches £3 per ton. The 
crude oil distillation yields about 3 per cent. of coke, 
calculated on its total output. A distillation for a daily 
treatment of, say, 100 tons of crude, would require thirteen 
stills, of which eleven would be working and two would 
be kept in reserve. The steam consumption varies 
according to the quality of the shale ; 20 per cent. of water, 
calculated on the amount of oil, is considered to be an 
average. 








A COMBINED OFFICE AND WORKSHOP. 
By F. SOUTHEY, Assoc. M. Inst. C.E. 

A RECENT addition to the already extensive range of 
buildings that comprise the works of Siemens Brothers 
and Co. at Woolwich presents some features that may 
be of interest to engineers. It consists of a five-storey 
building with a mean length of 325ft:, width of 45ft., 
and length from basement floor to underside of roof 78ft., 
and a one-storey workshop adjoining with a mean length 
of 262ft. and width of 135ft. 

THE FIVE-STOREY BUILDING. 

This is situated about 330 yards from the south bank 
of the river, and two trial borings on the site disclosed the 
information shown diagrammatically on page 220. 

Foundation.—The building is supported on 61 concrete 
piers, which are in the majority of cases founded on sand, 
but it was necessary in some cases, owing to the loamy 
nature of the sand, to go down to the ballast. The piers 
are of 5}ft. by 43ft., excepting at the corners, where they 
are 5hft. by 54ft. They vary in depth from 26ft. to 
31ft. below works ground level, which is 6ft. 4in. above 
the level of the street fronting the building on the south 
side. In the course of the excavation of these pits a 
considerable amount of water was encountered which 
necessitated the use of several pulsometers. In a few cases 





it took the combined efforts of two pumps—one capable 
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COMBINED- OFFICE AND WORKSHOP FOR SIEMENS BROTHERS AND CO., AT 





ONE STOREY MACHINE SHOP 


of delivering 28,000 gallons per hour and the other 10,000 
gallons per hour—-to keep the water down to enable the 
excavators to complete their work. 

Trial hole No. 2.—East end. 


Trial hole No. 1.—West end. 
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In the latter stages of the foundation work another 
method of sinking the pits was adopted which was success- 
ful, not only in reducing the cost of pumping, but in 
obviating any danger that might have arisen in the settle- 
ment of adjacent buildings in consequence of the excessive 
pumping. The pit was first excavated and timbered in 
the usual way down to about 22ft., to which depth but 


little water was encountered. Runners were then driven | 
round the four sides on to the ballast, the heads being | 


held in place by a timber frame. Generally another 
foot or two in depth of excavation could be got out by 
hand, when a large influx of water would find its way 
in. The excavator would ascend and the pumps be 
lifted out. An iron box of suitable dimensions open top 
and bottom was then introduced into the pit, and by means 
of “‘misers’’ the rest of the excavation was got out, 
the iron box (with a cutting edge at the bottom) being 
weighted to assist in its descent. The concrete was then 
deposited through a wooden chute. 


The piers are in three rows, under north and south walls | 


and centrally under columns. The ruling distance between 
centres of each longitudinally is 18ft. 6in. 


The concrete was mixed in a machine of the rotary | 


type, and for the foundation work was placed on the north 
side, each batch emptying itself directly into a wagon 
and then pushed on rails to its destination. 

The pier concrete was composed of one part of Portland 
cement to six parts of Thames ballast with a suitable 
distribution of “plums.” Directly over these piers 
a series of continuous reinforced concrete foundation 
beams were laid for the purpose of supporting the walls of 
the building. These beams are generally 6ft. in depth by 3ft. 
in width, and are reinforced with eight lin. Kahn rib 
bars cranked over supports for continuity. The upper 
part of these beams to a height of 4ft. forms the lower 
part of the basement walls; 6in. of cement concrete was 
placed over the whole site for the basement fioor, over 
which and up the sides of the walls to the top of the rein- 
forced concrete supporting beam was laid in. of Seyssel 
asphalt in two coats. ; 

Superstructure.—This is in brickwork for piers and walls 
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ASSEMBLING ROOM—FOURTH FLOOR 


with reinforced concrete for floors, roof, columns, stair- 
cases, and lintels. Fletton bricks were employed with 


mortar composed of three parts of sand to one of cement | 


in basement walls and a mixture of 5 to 1 for the work 
above ground floor level. The brick wall piers are spaced 
at 9ft. 3in. centres, and as the concrete foundation piers 
are spaced at double the distance it will be seen that with 
a brick pier over the middle of the foundation reinforced 
concrete beam the latter is depended upon to sustain a 
considerable load. A line of 15 columns along the major 
axis divides the building into two equal bays. A single 
continuous beam on every floor and roof extends the 
whole length from column to column, intersected by 
secondary beams spaced at the column and in the middle 
of the span, each having at one end a bearing on the wall 
pier. The following table gives the calculated loads on 
the brick piers and on the columns at the respective floors : 


Load per sq. ft. , 





on floor. Re = 
ge Es 
Floor. “2 2.2 be “x 
< = == cr 
= s ao oe 
= < = 
Lb Lb. | Sq. ft. Tons. Tons Tons. 
Fourth 72 Is4 5.62 7 1.38 12.89 
es 1 72 184 5.62 20.93 3.73 46.05 
Second ie) tei 1 72 184 7.03 35,18 5.00 79.76 
MON cos “an & 1 42 154 7.03 49.43 7.32 114,17 
Ground 13 | 74 242 8.42 65.43 7.77 | 149.28 
Basement .. .. - 9.87 79.03 8.00 195.38 


Nors.—Brick wall piers are spaced 9ft. 3in. centres and columns Isft. 6in. 
centres. 

The columns under ground, first, and second floors are 
all wound with helicoidal reinforcement. This is supplied 
to required diameter ready coiled and only needs fixing 
and wiring in place according to pitch. The upper 
columns are bound with ;',in. wire on Yin. centres. The 
columns supporting ground floor are 27in. by 27in., 
reinforced with eight jin. rib bars with jin. rounds at 
23in. pitch ; they decrease in area and reinforcement lift 
by lift until those under the roof are 10in. by 10in. with 
four }in. rib bars bound as described in the preceding 
sentence. i 
by 10in. wide on ground and first floors, 26in. by 12in. 
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R.S.J. is cast in the lower portion, the bottorn flange 
projecting lin. below the beam soffit. The joists are held 
in place by means of gin. hairpin rods passing through the 
web, and are used solely for shaft hanging. 


The floor slabs are of concrete 6in. thick with the excep- 
tion of the second floor, where, owing to the first floor 
being devoted to offices, the tile system of reinforced con- 
crete flooring is adopted. In this case the secondary 
beams are eliminated and a level soffit is presented in 
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CROSS SECTION 


each bay throughout the length of the building. These 
hollow tiles are 12in. by 12in. on plan and 10in. in depth. 
They are placed in rows across the span, a 4in. interval 
separating each row, the tiles being stopped several 
inches from the beam, so that the table of the beam may 
be formed in solid concrete for T action. The concrete 
is then cast in the troughs between the rows of tiles— 


The main beams are, in general, 24in. deep | embedding the reinforeement—with 2in. of cement floating 


over the tiles, thus giving each of the concrete joists 4 
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DETAILS OF MAIN BEAMS 


on the second, and 2lin. by 10in. on the third and fourth 
floors, this depth including thickness of slab. They are 
reinforced with Kahn trussed and rib bars cranked up 


| under central secondary beams for shear and over columns 


for continuity. Secondary beams are, in general, 18in. 
by I0in. At the seating on brick piers the bearing is 
broadened into a padstone. They are reinforced with 


trussed and rib bars with inverted trussed bars for nega- | 
tive bending over columns, and in the case of those on the | 


first, third, and fourth floor and roof a 4}in. by Ijin 


depth of 12in., a width of 4in., and distance between 
centres 16in. These joists are reinforced with jin. trussed 
bars. The reinforcement for the slabs consists of }in. 
and in. rib bars spaced 5in. apart on the ground floor and 
12in. apart on the fourth floor. The total floor area 18 
82,200 square feet. The roof slabs are 4in. in thickness, 
the upper surface of the roof being laid to falls and covered 
with three-ply ruberoid. The slabs are cantilevered out 
to form a@ cornice, jin. rib bars at 24in. centres being 
cranked over for reinforcement. Temperature bars are 
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placed transversely, two in each bay of secondary beams. 
Above the roof are to be seen three houses containing the 
lift gearing, while a brick parapet wall with a concrete 
coping serves as a suitable finish to the south side 
fronting the street and a means: for affixing the title 
of the firm in skeleton letters. There are three staircases, 
one at either end and one situated centrally in an offset 
of the main building 23ft. 6in. by 29ft. 8in. on the north 
side. These staircases are in reinforced concrete with 
landings and risers carried on main and stringer beams. 
The conerete for the superstructure was machine mixed, 
each batch being emptied directly into a skip and hoisted 
upwards to wherever it was required. It was gauged one 
part of Portland cement to two parts of clean sand and 
four parts of river ballast crushed to pass a jin. mesh. 
The concrete mixer—placed on the south side—was driven 
by an electric motor of 10 brake horse-power, while the 
friction joists—one for concrete and one for bricks, &c.— 
were each worked by a motor of 5 brake horse-power. 

Lifts —There are three direct-coupled electric goods 
lifts in the building working on an alternating-current 
system at 525 volts, three-phase, 50 periods. The east 
lift is arranged for carrying a maximum load of 3 tons with 
aspeed of 120ft. per minute, travel 67ft. 6in., and is worked 
by a motor of 25 brake horse-power running at 600 revolu- 
tions per minute. The west and central lifts each carry 
a load of 1 ton with a speed of 180ft. per minute, and is 
worked by a motor of 13 brake horse-power running at 
710 revolutions per minute. All the lifts are operated 
by car switch controls, a direet-current supply at 125 volts 
being used for the controller circuit. Each door is fitted 
with electrical and mechanical locking gear designed to 
prevent the lift being started unless all the gates are pro- 
perly shut and to prevent the gates being opened unless 
the cage is opposite same. 

General.—The office part of the building occupies the 
whole of the first floor and half of the second, and includes 
a laboratory and experimental and demonstration rooms. 
In this office section all the walls, columns, partitions, and 
ceilings are plastered in sirapite with a smooth finish. 
The ceilings: are claircolled and twice whitened, the walls 
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Fig. 1 


accommodation has been provided, there being three sets 

on each floor, excepting the basement, where are placed 

ten ranges of lavatory troughs and shower baths for men 

and women. In the basement are also to be found a large 

messroom and a smaller one for foremen. For artificial 

lighting purposes the current supplied is alternating, | 
110 volts, single-phase. Stannos wiring with Wotan and | 
Tantalum lamps are exclusively used, excepting in the 

drawing-office, where indirect lighting are lamps have been 

installed and found very suitable. The workshops are 

devoted to the manufacture of small electrical apparatus, 

from the raw material to the finished article. All the 

machines are group driven by electric motors, the power 

current being similar to that described for working the 

lifts. The shafts throughout are supported on roller 

bearings with wooden driving wheels. 

THE ONE-STOREY MACHINE SHOP. 

This spacious workshop with a floor area of 38,288 square 
feet adjoins the north side of the five-storey building. 
There are six rows of longitudinal stanchions 22ft. 6in. 
apart, the distance between each stanchion longitudinally 
being 24ft. These stanchions are composed of steel girders | 
braced together, each resting on solid blocks of concrete 
5ft. by 5ft. by 2ft. 6in. in depth. Main and secondary 
steel girders support the roof. Six inches of cement con- 
crete was laid over the whole area as a foundation for the 
jointless asbestic composition flooring. The west side of 
the building, which faces a public roadway, is in brickwork, | 
but the north and east sides are of galvanised corrugated 
iron sheeting secured to timber framing. The timber- 


' framed roof is of the saw-tooth type with skylights facing | 


| the nearest bay—as shown in the cross section p. 220.—is 


distempered in two coats in cream with a pale green dado | 


topped by a dark I}in. dividing line. An 8in. painted 
skirting runs throughout the whole of the offices. In the 
workshop section the ceilings are distempered white, and the 
walls limewhited with a dark grey distempered dado. 
Three rooms devoted to special purposes have all wall 
surfaces and ceilings painted three coats in order to reduce 
the collection of dust. The sashes of all external windows 
are of wrought steel, with, in nearly all cases, a hinged 
lower casement and a fanlight opening at the top. Over 
the greater portion of the concrete floors is laid a jointless 
asbestic composition flooring jin. in thickness. 
lavatories are paved with Seyssel asphalt. Most of the 


| lighting, and is better for purposes of supervision. 


The | 


partitions are built with 3in. hollow fireclay partition | 


blocks. They form a very light and yet rigid partition. 
Fire-resisting doors—such as armoured doors, steel rolling 
shutters, teak doors with wired glass upper panels—have 
been freely provided throughout the building. High- 
pressure steam—60 lb. pressure at boiler-house—is used 
for heating the workshops and low-pressure through the 
agency of radiators for the offices. 


| neering industry, are frequently called upon to work in 


north with patent wired glazing. The south slope is | 
covered with slates on felt and boarding and provided | 
with a suitable number of large louvre ventilators. The 
channels are boarded and covered with ruberoid, over which | 
is laid 2in. of cement mortar to comply with the require- | 
ments of the London County Council as regards fire pre- | 
vention. To meet the same requirements the part of the | 
roof contiguous to the high building, including the slope of | 


in reinforced breeze concrete 4in. thick and covered with 
ruberoid. Transversely across the machine shop and | 
spaced equally on either side of the centre line a double 
row of stanchions is strengthened to carry an upper storey 
containing lavatories for both sexes. Each storey has a 
span between the Yin. brick walls of 16ft. 3in., with an iron | 
roof covered with corrugated iron sheeting and ceiling | 


| match boarded. A workshop of this type possesses a | 


marked advantage in the efficient distribution of natural 








Many machinists, states a writer in the American | 


| 


Machinist, especially those employed in the motor engi- | 


aluminium. To do this work satisfactorily various lubri- 
ecants have been tried, which, however, owing to their | 
volatility, are of little use. A suitable lubricant is tallow 
or cobbler’s wax. ‘This latter does not dissolve quickly, | 
and consequently does not flow as freely as the volatile | 


Ample lavatory | oils. 


| ease of fire. 


| suction gas engines. 
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FACTORY BUILDING WITH REINFORCED 
CONCRETE INTERIOR CONSTRUCTION. 


OnE of the most modern factories in Montreal is 
that of Ames-Holden, Limited. It is employed for 
the manufacture of shoes. The building is approxi- 
mately square and about 200ft. on each of its sides. 
There are three streets and a lane surrounding the 
building. Jn the centre is a court about 50ft. square, thus _ 
making a hollow building each of the wings of which, 
has an inside width of 50ft. The exterior of the building 
presents a handsome appearance, but its chief interest 
lies in the fact that while the exterior is of high-class 
stone and brick construction, the interior throughout is 
made of reinforced concrete. The exterior walls support 
the external ends of the floor beam systems, and were 
carried up at the same time as the inner walls. 

The basement walls throughout are of good, rubble 
limestone masonry. The slope of the land on which the 
house was built permitted of the introduction of windows 
along the lane and along part of the two streets which 
the lane connects. Above the basement the walls are of 
a coarse, hard burnt, shale brick, red in colour, and trimmed 
with Indiana limestone. The building is finished with a 
heavy galvanised iron cornice and a very high coping 
wall. The total area of the basement, ground floor, and 
three upper floors is 129,700 square feet. Within the 
interior court are two stairway and elevator towers, as 
well as the power plant and its chimney. The stairway 
towers, which also contain the lavatories, cloak, and wash- 
rooms, can be cut off entirely from the main building by 
metal fire-doors. The stairs are all of iron, and the par- 
titions throughout the towers are of terracotta. By these 
towers a convenient, ample, and safe exit is provided in 
Surmounting one of the stair towers is a 
30,000-gallon tank to supply the sprinkler system installed 
throughout the building. 

The floors are of hardwood, except the ground floor, 
which is terrazo. The interior of the ground floor flat, 
used as offices, is finished in oak. With the exception 


| of the floor surface and the ground floor trimmings, the 


entire building is of non-combustible material. The 
building is heated by means of a fan ventilation system, 
circulating pure warmed air throughout the various 
floors. Two 100 horse-power boilers generate the neces- 
sary steam for heating the air and for manufacturing 
purposes. All the dust from the factory, together with 
the refuse, is conveyed by suction ducts to the furnace- 
room. The power plant, which is situated in the court, 
consists of a gas generating plant with Hornsby Stockport 
The engines are belt-connected to 
electric dynamos for the power and lighting requirements 


| of the building. 


The large roof area is taken advantage of to provide a 
roof garden for the workpeople, direct access being obtained 
from the stair towers. Throughout the structure no pains 
have been spared to obtain the best possible architectural 
effects, fire protection, maximum amount of daylight, and 
every convenience for the workpeople. The building is 
probably one of the largest and most modern shoe-manu- 
facturing establishments on the American continent. 
The roof was put on in 121 working days after the excava- 
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tions were started. 


Where the soil was not sufficiently good the excavations 


were carried down to the rock, 8ft. square, by means of 
plank shoring driven down plank by plank as the digging | 
The shoring was then filled 
In places where solid clay was encountered 
the footings were made 10ft. square as will be seen by 
The 10ft. footings were reinforced 
to distribute the column loads to the earth through the | 
| will also be noticed, by reference to Figs. 1 and 2, how the 
| girders and floor beams are supported directly by the 
At the window openings each lintel was built up as 
On the main walls the beams 
and girders have a full bearing on the wall, excepting the 
In this way the 


progressed in the interior. 
with concrete. 


reference to p 221. 


comparatively shallow base. 


It has already been stated that the main width of the 
building surrounding the court is 50ft. clear inside. In 
this 50ft. of width two rows of columns form a central 
passageway, the manufacturing processes being generally | 
A view 
looking along one of the main wings about the time of 


conducted on either side next the windows. 





Fig. 2—INTERIOR OF ONE 


completion and before the walls and ceilings were whitened 
is shown in Fig. 2. At each of the main corners of the 
building there is a special arrangement of the beams on 
account of the property not being quite square. In the 
regular portions, however, the columns are placed 16ft. 8in. 
apart, centre to centre, transversely, and 22ft. apart, 
centre to centre, longitudinally, of the wing. The heavier 
beams or girders were run along the wings, and had the 
22ft. spans, thus dividing the wing into three bays of 
16ft. Sin. each, which were spanned by the floor beams 
at 7ft. 4in. centres, placed one at each column ard two 
between the columns. This arrangement is clearly shown 
in Figs. 1 and 2. Each girder is 12in. wide and 25in. 
deep from the top of the floor slab Its reinforcing con- 
sists of six lin. square rods. Four of these are placed 
2hin. above the bottom of the beam, and three of them are 
straight, with a short right-angle bend at the centre of the 


The ground proved to be quicksand 
and blue clay to a depth of about 27ft. over the rock. 


The floor beam reinforcement is similar to that of the 
girders. Each floor beam is 8in. wide and 23in. deep. The 
The outer 


| outer 4in., which is of the regular brick. 


reinforcement consists of four jin. round rods. 


diagonal reinforcement. 
for the girders, the end three being doubled. 


In this case there are no knee braces at the columns. It 


walls. 
a reinforced concrete beam. 


concrete work in the wall is a component part of the wall. 





OF THE MAIN WINGS 


The floor slab is 5in. thick. Its reinforcement consists 
of Clinton wire mesh, Nos. 8 and 10 wire, laid jin. above 
the bottom of the slab. Upon this, crossing the floor 
beams, are Zin. round rods at 12in. centres. There is no 
reinforcing at or near the top of the slab 

The column was built up as follows :—In the basement, 
24in. square, with five 1}in. rounds, one at each corner 
and one in the centre; in the ground floor, 22in. square, 
with four 1}in. rounds, one at each corner; in the first 
floor, 20in. square, with four l1}in. square rounds; in the 
second floor, 16in. square, with four lin. rods; and in the 
third floor, 12in. square, with four jin. square rods. The 
vertical rods are wired together by hoops of fin. square 
rods at every 12in. of height, with an extra hoop at each 
floor. The rods of each column project 2ft. above the 
floor, the lap so formed with those of the superimposed 


| column being used to wire the two sets of rods together. 


rods are straight, and the two inner have 6ft. Sin. of their 
centre straight, and from the ends of this length slope up for 
The stirruping is similar to that 
The con- 

tinuous beam action in this case is provided for by two 
| fin. round rods, 8ft. long, over each girder or column. 


ee ~ 
work has been finished, and the concreting operatio 

brought around to the elevating tower, and bei:\¢ pry 
menced in the distance so as to finish at the tower, The 
carpenters are placing the forms for the beams a1, | columns 
of the next floor on the right-hand side. The cletajls of 
the forming do not present any novel feature-, byt th 
system of progress, notwithstanding the fact :\,at in 
were several contractors on the work, and th ©xcellent 
time made, are worthy of note. The floors ar alculated 
for a live load of 125 lb. per square foot. 

We desire to acknowledge the kindness of M: srs, Ross 
and MacFarlane, architects, of Montreal, wh designed 
and supervised the construction of the buildin», jn pro- 
viding us with the information for this descript;.y, 








AN AUTOMATIC SUB-STATION 

Ir has been said that the disadvantages of . nverter 
sub-stations are often exaggerated, and that tli cost of 
working them is much less than many suppos:. "There 
may be truth in the statement, for drastic meas)ires have 
been adopted to cut down working expenses. Vhis, of 
course, is quite in order up to a certain point, bu: when it 
comes to placing one man in charge of a large traction 
sub-station, it is cutting things rather fine. Triic, there 
is not always enough work for two attendant-, but jt 
should not be forgotten that sub-stations ar rather 
dangerous pleces, and from the standpoint of safety jt 
is scarcely right that large converting plants, at ony rate 
should be left to the care of one man alone. In \merica, 
however, they have gone a step further, for at Detroit 
a sub-station is operated without any sub-stations at all, 
But the continuous current is fed into a three-wire lighting 
network, and the plant therefore works under less rduous 
conditions than those which deal with traction lo: ds. 

This nutomatic sub-station is described in a paper read 
by Mr. H. R. Summerhayes, before a meeting of the 
American Institute of Electrical Engineers, and from this 
paper the diagram—see p. 223—has been taken. Mr, 
Summerhayes has a good deal to say about remote con- 
trolled plants generally, but we shall confine ourselves 
more particularly to the automatic plant at Detroit, 4 
plant belonging to the Edison Illuminating Company. 
The author gives a map showing the positions of all the 
company’s sub-stations, but the automatic plant can be 
described quite well without its use. It will suttice if 
we say that a synchronous converter and its transformers 
and other equipment are erected at the Rowena-street 
sub-station, about one mile from the centre of the Edison 
three-wire network, and that the plant is controlled from 
the company’s largest sub-station, known as Station No. 1, 
situated at a spot about one mile from the Rowena-street 
sub-station. From now onwards we shall refer to the 
former simply as Sub-station No. 1. 
; Some time back the load near Rowena-street began to 
increase very rapidly, and it became evident that some- 
| thing would have to be done to maintain the correct 
| voltage at this point. It was not considered advisable 
| 
| 








to strengthen the low-tension feeders on account of the 
expense. Nor did the plan of running a three-phase cable 
and erecting a sub-station seem justifiable if the sub-station 
were worked in the usual way. It was ultimately decided 
to put down a 500-kilowatt synchronous converter, and 
to make arrangements for controlling it from Sub-station 
No. 1, without the employment of any wires save the 
three-phase 4400-volt line between the two sub-stations 
shown in the diagram. The following equipment has 
been erected in the station on the left of the diagram, 
that is Sub-station No. 1:—One 4400-volt three-phase 
starting compensator with one-third, two-third and full 
voltage tappings; one 4400-volt three-phase induction 
regulator, with a total voltage range of 20 per cent.; four 
hand-operated oil switches, three ammeters, a power 
factor indicator, a polyphase wattmeter, a watt-hour 





meter, a compensated voltmeter showing the pressure 
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Figs. 3 and 4—VIEWS SHOWING METHODS OF CONSTRUCTION 


columns. The fourth one at 6ft. 6in. from the centre of 
the column turns up for diagonal reinforcement. About 
2in. above this set of four are placed the other two rods 
near the sides of the beam, and one of these latter two is 
turned up similarly to one of the lower ones for diagonal 
reinforcement. The skeleton thus arranged is fastened 
together with six stirrups of }in. round steel at each end, 
the outermost one being at the point where the rods bend 
upwards, and the spacing thereafter being 12in. centres. 
The three end stirrups are doubled. All stirrups are 
fastened with wire to the large rods. Continuous beam 
action over the columns is brought about by two Zin. round 
rods, 12ft. long, placed near the top of the floor slab. 
Special features of the construction are the knee braces 
at the columns. These are made by two jin. round rods, 
5ft. 6in. long, running from the centre of the column to 
near the top of the floor slab in a sloping direction, as 
will be seen in Fig. 1. 


Throughout the concrete work above the foundations 
1:2:4 concrete was used, the stone being crushed to 
jin. Dykerhoff Portland cement was employed for all 
the work, 

Fig. 3 shows a progress view of the work taken when the 
building was well advanced. The position of the concrete 
elevator tower in the court with reference to the body of 
the building can be seen. The floor forming is nearing 
completion, progressing in a right-hand direction around 
the flat. The bricklayers are at work on the left-hand side, 


having completed the brickwork in the foreground, where | 


the window lintel forming may be clearly seen. Concreting 
operations are proceeding on the right-hand side in the 
distance, while immediately ahead of the concreters 
the floor forming is cleaned, and the steel beam skeletons 
and wire mesh are on hand ready to be placed. The 
view in Fig. 4 was taken six days after that in Fig. 3. 
The progress will readily be seen, The main wall brick- 


| with overload trip gear, two reverse current relays " 


at Rowena-street, current and potential transformers, 
one underload rotary and alarm bell, and one reverse 
current time limit overload relay, which operates the 
main running switch. One of the oil switches referred 
to above is used for energising the compensator, two for 
changing the tappings, whilst the fourth is the running 
switch which carries the current after the machine at 
Rowena-street has been started. 

Now let us turn to the other sub-station—the station 
at Rowena-street. Here, of course, there is the con- 
verter, a six-phase 12-pole 500-kilowatt machine, running 
at 600 revolutions per minute and giving 250 to 300 \ olts 
on the direct-current side and deriving its alternating 
current from three 175  kilovolt-ampére, 4400 to 
205-volt oil-cooled transformers. There are also {wo 
3000-ampére solenoid operated main circuit = 
in conjunction with the above, one solenoid controlled 
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yelay used in connection with the circuit breakers, one 
differen ial contact-making - voltmeter, one four-pole 
field switch—the field is split into sections—one single- 


le fiekt switch with time limit relay, one field rheostat, 
ouble-pole relay for protecting the field circuit, and 
one cent rifugal switch or governor mounted on the shaft 
of the converter. This station at Rowena-street is devoid 
of windows, the air for ventilation entering and leaving 
py way of baffled openings in the roof. The station has 
peen constructed in this manner in order to prevent 
the nois of the converter being heard outside, for the 
station stands in the centre of a residential district. All 
the control gear, with the exception of the field rheostat 
and governor, are mounted on two marble panels. Feeders 
connected to different points on the 125—-250-volt Edison 
three-wire system terminate at the station bus-bars. 
Normally, the feeder switches are left closed, so that there 
is always pressure available to operate the contactors 
which close the field circuit when the control circuit of 
these contactors is closed by the governor.. The induc- 


one d 


tion revulator at Sub-station No. 1 is not brought into | 
| at some point between the main station and the switch- 


use until the converter has been started. 

Let us turn to the operation of the plant. To start 
the converter at Rowena the operator at the No. 1 station 
proceeds as follows :—He first adjusts the induction regu- 
lator so that when it is brought into action it gives minimum 
voltage. He then closes the magnetising switch of the 
compensator shown on the diagram. Next, he closes the 
one-third voltage tapping switch and the line leading to 
Rowena-street is energised at one-third of the full voltage. 
The converter runs up to speed. It reaches the synchron- 
ous value in from twenty to thirty seconds. Just before 
full speed is attained the governor on the shaft closes 
the control circuit of the field contactors, and the four-pole 





take any percentage of the load that may be required. 
Usually, it is adjusted so that when the circuit breakers 
close, the converter takes about one-third of its full load. 
The voltage at the points on the three-wire system are 
taken by means of pilot wires in the usual manner, and 
when it is necessary to alter the pressure the induction 
regulator is manipulated at Sub-station No. 1. This 
also naturally changes the amount of load which the 
automatic converter deals with. 

To put the machine out of action, the main switch at 
Sub-station No. 1 is opened when the machine is dis- 
connected on the alternating-current side. But it still 
remains connected to the direct-current bus-bars. The 
reverse current relays, however, are set so that they 
operate when the machine takes motoring current on the 
direct-current side, and in doing so they open the main 
circuit breakers. The machine is then disconnected at 
the direct-current end. As the speed decreases the 
governor resumes its starting position, and the field con- 
tactors open so that everything is then ready for starting 
again. If a short circuit occurs in the alternating system 


| board at Sub-station No. 1, the direct-current feeding 


back from the direct-current systems through the 
synchronous converter operates the reverse current relay 


| and opens the circuit breakers, but the converter is left 


contactor operates immediately, exciting the field from the 
direct-current bus-bars, so that it has the correct polarity, | 
but there is a considerable amount of resistance in the | 


field circuit. As soon as this weak direct-current field 
has been established, the converter pulls into synchronism. 
The operator at No. 1 station can ascertain when this has 


connected to the alternating-current system. When the 
short circuit clears itself and the alternating voltage rises 
to normal again, the converter is automatically connected 
to the direct-current system, unless the current required 
to synchronise the converter is heavy enough to open the 
main switch at the Sub-station No. 1 by means of the 
overload relay, in which case the converter will have to 
be put into operation in the manner described. 

In the event of a short circuit occurring on the alternat- 
ing-current circuit or on the cable between Sub-station 
No. 1 and Rowena-street, or in the converter armature, 
transformers or regulator, the direct current, passing 
through the converter to the point of short circuit, operates 
the reverse current relays and opens the solenoid circuit 


oceurred by watching the alternating-current ammeter. | breakers, and the alternating current passing into the 
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CONNECTIONS IN AUTOMATiC SUB-STATION 


After the initial rush the current decreases to about one- 
half its original value, it suddenly increases when the 
field circuit is automatically closed. It afterwards settles 
down to a low and steady value as the converter pulls 
into synchronism. The next thing the operator does is 
to open the one-third voltage switch and to close that which 
brings the two-thirds voltage tappings into service, and 
afterwards he opens this switch and closes that which 
gives full alternating voltage. Clearly, the machine is 
now running in synchronism with the machines in Sub- 
station No. 1, but it is working with low direct-current 
voltage on account of the adjustment of the induction 
regulator and on account of the weak field. It is also 
working with a low power factor. But in the course of a 
few seconds the second field contactor operates and cuts 
out some of the field resistance, and the direct-current 
voltage then builds up to the normal value. The control 
circuit of this contactor is closed by the governor at the 
same time as that of the other contactor, but its action is 
delayed by a time limit relay. It is always possible for the 
operator at No. 1 Sub-station to ascertain when this con- 
tactor closes by watching the alternating-current ammeter. 
At that instant the current varies, and the power factor 
changes from lagging to leading. 

The converter is now running in synchronism with 
full field and correct polarity, and is almost ready to be 
connected to the direct-current bus-bars. But the direct- 
current voltage is still rather low, owing to the adjustment 
of the induction regulator. The operator then raises 
the voltage by manipulating the induction regulator, 
and when the converter’s pressure slightly exceeds that at 
the direct-current bus-bars the contact-making volt-meter 
operates. 'This device is differentially wound, one coil being 
connected to the bus-bars and the other to the converter. 
The pressure across the former may vary at different 
times of the day from 250 to 300 volts, but whatever 
voltage exists this differential device completes a circuit 
through the control relay, which operates the closing coils 
of the two main circuit breakers, and connects the 
Synchronous converter to the bus-bars. The action is 
said to be so accurate that the rotary may be made to 


short circuit operates the overload relay and opens the 
main switch at Sub-station No. 1, and the converter is 
disconnected from the line. With the original equipment, 
time limit attachments were added to the reverse current 
relays in order to prevent the latter operating in the event 
of a momentary rush of current, but the engineers of the 
Edison Illuminating Company considered these un- 
necessary, and they have now been dispensed with. Two 
reverse current relays are employed, so that safety is 
assured. If both should fail to act, the speed-limiting 
device and the overload coil are available for opening the 
direct-current circuit breakers. Should a short circuit 
occur on the direct-current side, the overload relay at 
Sub-station No. 1 opens the running switch,and the con- 
verter is disconnected in precisely the same manner as 
when the converter at Rowena-street is shut down by 
hand. If the short circuit on the direct-current side is 
very severe, the overload trip coil of the circuit breakers 
—which are set rather high—will also operate. The field 
circuit of the converter is protected by a double-pole 
overload relay. Should the converter at Rowena-street 
be thrown out of action by some fault developing, the 
fact is indicated by the no-load relay at Sub-station 
No. 

Ever since this automatic plant was started it has worked 
without the slightest hitch, but for the first few weeks it 
was customary for one of the attendants at Sub-station 
No. 1 to go to the Rowena-street station when the plant 
there was being started from the other end. The equip- 
ment was then quite novel, and the engineers were naturally 
a little afraid of trouble, but apparently they were worrying 
themselves unnecessarily. This practice of watching the 
plant start itself, however, resulted in several minor 
improvements being made. The operation of the centri- 
fugal switch, for example, left something to be desired, 
and it became necessary to modify the original design. 
It is stated that the Edison Company may at a later 
date fit a thermostat to the bearings of the converter, and 
this would record the temperature at Sub-station No. 1. 
The bearings of the converter are lubricated with oil 





rings, and up to the present there has been no trouble 





with them. Of course, there is always a risk of fire, and if 
a fire occurs in a sub-station a good deal of damage may 
be done in a very few minutes. But those who have 
designed this automatic plant do not seem to consider 
that this is a matter to worry about. The risk, Mr. 
Summerhayes states, is practically negligible, but, of 
course, even in these days the insulation of machines and 
transformers sometimes fails when it is‘necessary for the 
current to be switched off at the earliest possible moment. 
Fire risks, Mr. Summerhayes says, can be minimised by 
the use of automatic sprinklers, but it is not possible to 
use them in cold climates unless the extinguishing sub- 
stances are heated. He considers, however, that a special 
extinguisher might be devised. 

The converter in the Rowena-street sub-station is not 
fitted with commutating poles, for a machine of this type 
would tend to complicate the controlling mechanism. It 
would be necessary to provide mechanism for raising and 
lowering the brushes during the starting period. The 
reason for this was explained in our recent article on 
‘““ Modern Converting Machinery.” Mr. Summerhayes 
seems to consider that this automatic system could also 
be applied to a traction system, but under these conditions 
it might be necessary to employ contrivances for ensuring 
that the converters always excited with the current polarity, 
for it is not to be forgotten that in the case of the plant 
just described continuous current is always available for 
this purpose, whereas on traction systems it is often neces- 
sary to start the plant whilst the direct-current side of the 
system is dead. ‘The difficulty might be overcome by 
using a small storage battery, but it seems that a special 
relay has been devised which is said to ensure that these 
self-starting converters always excite in the right direction. 








SHIP ENGINE-ROOM VENTILATION. 


Owr1ne to the growing size of the great ocean liners and 
to the enormous horse-power in steam and electrical energy 
which is now necessary, one of the most important 
problems for the marine engineer has been how satis- 
factorily to ventilate and cool down the overheated and 
necessarily restricted machinery spaces without producing 
unpleasant draughts. Some time last year some interest- 
ing changes from the original arrangements were made 
by the Cunard Company in the central engine-room of the 
Lusitania. In this vessel large ventilating ducts were 
originally installed for furnishing fresh or cool air to the 
engine-rooms. Notwithstanding these, however, it was 
not unknown to have temperatures as high as 150 deg. 
Fah. in these engine-rooms. 

The new method of ventilation as installed on the Lusi- 
tania is shown diagramatically in the accompanying 
engraving, Fig. 1. It was carried out in accordance with 
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Fig. 1—ENGINE-ROOM VENTILATION 


Mr. James Keith’s patents. In the first place, an open 
Keith fan, of the type shown in Fig. 2, is arranged at a 
height of about 20ft. from the lower floor of the engine- 
room. It is fitted at the lower extremities of two vertical 
fresh air ducts, which are taken up to the deck level where 
they are provided with cowls. This fan is designed to draw 
down these shafts and is capable of discharging, distribut- 
ing, and diffusing 100,000 cubic feet of fresh air per minute, 
which volume is, we understand, sufficiently large to 
ensure that there shall be a total change of the whole 
cubical air contents of the engine-room below the level of 
the fan, about 80 times an hour, instead of from four to 
five times per hour, as was formerly the case. This 
change of air is, we are informed, brought about without 
appreciable draughts, and we gather that, as a result of it, 
the temperature of the engine-room now averages about 
70 deg. Fah. under full-speed conditions—or, in other 
words, the room is now rather less than half as warm as 
it used to be before the change was made. 

The fan, shown in Fig. 2, has an inlet eye 72in. in dia- 
meter, and is 7ft. 6in. in outside diameter. The ducts 
leading down to it have a combined cross-sectional area 
of 40 square feet, and the fan is driven by a 40 horse-power 
shunt-wound electric motor which runs at 380 revolutions 
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Fig. 1—TANK WITH TRANSFORMER 


per minute. The air as delivered from the fan falls, by 
reason of its greater density, to the lowest possible level, 
and displaces the heated and vitiated air already in the 
engine-room, this finding its way up the main hatches to 
the atmosphere. 

The success of the installation in the ease of the Lusitania 
was, we are informed, so marked that the Cunard Com- 
pany decided to employ the system on an extended scale 
on the even larger liner Aquitania, which is now being 
completed on the Clyde. In the three engine rooms of 
this vessel the plant is to be able to change the whole of 
the cubical air contents once every half-minute, or at the 
rate of 120 times per hour. Three open Keith fans of 
the type shown in Fig. 2 are being fitted in the central 
engine-room. Each has an air inlet eye 55in. in diameter, 
and each has a designed speed of 480 revolutions per 
minute. At this speed they will each absorb 22 horse- 
power and deliver 50,000 cubic feet of air per minute. 
The combined capacity of the three fans, therefore, will 
be 150,000 cubic feet of air per minute, which will be drawn 
down ducts having a combined cross-sectional area of 
62 square feet. : 

The two wing turbine rooms are to be separately sup- 
plied with air from the upper deck by means of two cased 
fans each having an inlet eye of 45in. diameter. These 





Fig. 2—OPEN KEITH FAN 


fans will run at 320 revolutions per minute, will each absorb 
34.6 horse-power, and will each deliver 60,000 cubic feet 
of fresh air per minute. Each of the air supply ducts 
from which these fans will draw will have a cross-sectional 
area of 24 square feet. 

In addition to the foregoing, there will be two 35in. 
cased fans to supply a total of 60,000 cubic feet of fresh 
air per minute to the condenser rooms at an expenditure 
of 34 horse-power, and also two similar fans to supply 
a total of 60,000 cubic feet of air to the turbo-dynamo 
rooms at an expenditure of 32 horse-power. : 

For circulating air in and emitting it from various 
engine-rooms, so as to draw the air from pockets, &c., 
there will be eight 35in. cased fans and seven 12}in. 
fans, designed to deal with a total volume of 243,000 


cubic feet of air per minute at an expenditure of 152 horse- | 


power, and, finally, for extracting air from the turbo- 

dynamo rooms there will be two 25in. cased fans to exhaust 

up the main hatches a total volume of 30,000 cubic feet 

of air per minute at an expenditure of 15 horse-power. 
These fans may be summarised as follows :— 





Capacity of Horse- 

Description of fans. Number. fans. power of 
Cu. ft. per min. fans. 
Central engine-room 3 .. 150,000 .. 66.0 
Wing engine-rooms 2 00: .. .. G2 
Condenser-rooms.. 2 60,000 .. ... 34.0 
Turbo-dynamo rooms 2 60,000 32.0 
Circulating fans 15 243,000 152.0 
Extracting fans 2 30,000 15.0 
26 663,000 367 .2 


It will be observed that on the Aquitania the fans 


IN POSITION 


26, will have an aggregate capacity of 663,000 eubic feet 
of air per minute, and will absorb just over 367 horse- 
power. Of the total of 663,000 cubic feet 390,000 cubic 
feet will represent the amount of cool fresh air per minute 


drawn into the rooms, 243,000 cubie feet per minute will | 


be in circulation in and emitted from the rooms, and 30,000 
cubic feet per minute will be directly extracted from the 
dynamo rooms. 

It is anticipated that this provision of air delivering, 
circulating, and extracting plant will render the machinery 
rooms of the Aquitania the coolest and healthiest of any 
similar under-deck rooms in any liner afloat. It is anti- 
cipated that the installation will not only tend towards 
improving the health and, consequently, the efficiency of 
the engineering staff, but towards a considerable saving 
in lubricants and in the wear and tear of the machinery. 

The contractor for the fans and motors for the Aquitania, 
under the builders, John Brown and Co., Limited, of 
Clydebank, is the James Keith and Blackman Company, 
Limited, which also carried out the work on the Lusitania. 








IMPREGNATING PLANT FOR DYNAMO 
STATORS. 


THERE has recently been installed at the Carville Power 
Station of the Newcastle Electric Supply Company a 
plant for drying and afterwards impregnating dynamo 
stators with insulating material. Figs. 1 and 2 show 
general views of the plant, Fig. 3 shows sectional views of 
the tank provided with a davitt instead of a crane, and 
Fig. 4 shows the construction of one of the clamps by which 
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Fig. 3—TANK FOR 


the cover is hermetically sealed. The tank is 13ft. 6in. 
diameter inside, and is made to withstand a vacuum of 
29}in. mercury, and a working pressure of 60 lb. per square 
inch. A removable varnish tank is provided to go on the 
platform car, shown, for impregnation purposes. 


view to the varnish pipes outside, so that after being dried 


by vacuum the articles can be flooded with insulating | 
material under pressure in the ordinary way. The tank | 


is large enough to accommodate a complete stator for a 
10,000-kilowatt dynamo weighing about 50 tons. The 
stator is placed in the tank when the latter is on the truck, 


This | 
tank is connected by the swivel joint shown in the internal | 


Fig. 2—TANK CLOSED 


, thoroughly before being flooded. Pressure is then put 
| on the liquid to force the latter all through and into every 
| portion of the stator. The storage tanks for the material 
are in the background, and are connected by means of 
overhead pipes to the impregnating tank. All the con- 
| nections are made at the top of these tanks to prevent any 
chance of leakage. The plant is also used for drying 
transformers and impregnating them with transformer oil. 
A special cooler for the air—which also acts as a condenser 




















Fig. 4—CLAMP 


for any vapour which comes over—is provided, and installed 
close to the compressor, which is of the two-stage type. 
The plant also includes a high-pressure boiler for heating 
the tank and working up to any pressure as high as 250 Ib 
per square inch. Electric pyrometers are installed, so as 
to show the temperature at different points in the tank. 
These indicate on a board at the front of the engine room, 
on which a steam gauge, vacuum gauge and air pressure 
gauge, and depth gauge for the insulating liquor are placed. 
The apparatus has been supplied by Dryers, Limited, 


Swain Sc 


IMPREGNATING DYNAMO STATORS 


53, Victoria-buildings, Manchester, under the instructions 
of Messrs. Merz and McLellan. 





Wirtu the view of relieving the railways, the Roumanian 
Jovernment has decided on the construction of an oil pipe 
line between the petroleum wells at Ploesci and the Black 
Sea coast. The projected line, which will run to the port 
of Constantza, a distance of about 175 miles, will comprise 
| three pipes, one for crude oil and two for petroleum. 
| Four pumping stations will be established in connection 
| with the installation, one at the starting-point and three 


engaged in the work we have indicated alone will number | and is then run into the vacuum chamber and dried ! on the route. 
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RAILWAY MATTERS. 


AccorpINna to the Electrician, the Lichtenberg car shed 
of the Greater Berlin Tramway Company was opened on 
Wednesday, July 23rd, and is stated to be the largest 
tramway depot hitherto constructed in any part of the 
“The depot accommodates 500 cars, which are run 


vorld. : é eet: é 
page 26 lines. The dimensions of the building itself 
are 650ft. long by 325ft. broad; it includes workshops, 


stores, and offices. Employés’ quarters are provided in 
another building. The new depot will provide employ- 
ment for about 2000 persons, for whom it is the purpose of 
the company to build housing accommodation in the form 
ofa garden city grouped around the depot. 

Tur possibilities of locomotive fuel economy have been 
under investigation on the St. Louis and San Francisco 
Railway for the last two years. In a paper presented 
before the St. Louis Railway Club recently by Mr. R. 
Collett, superintendent of locomotive fuel service for that 
company, & chart was shown which indicated the results 
obtained by comparing the coal consumption in pounds 

or passenger car-mile and in pounds per thousand gross 
ton-miles for corresponding months in 1910, 1911, and 1912. 
A material reduction was effected in 1911, and this was 
virtuilly retained in 1912 in spite of floods, severe weather, 
suspension of mines, and other unfavourable operating 
conditions occurring during the year. 

It is stated that the consulting engineers of the Norfolk 
and Western Railway Company in the United States have 
recommended the use of the single-phase system for the 
Elkhorn Grade-Bluefield section of the company’s main 
line, which is to be converted to electric traction, and that 
the company has adopted the proposal. Current. will 
be delivered to the trolley lines at 11,000 volts, 25 cycles, 
from a station to be erected at Blueston, W. Va., which 
is to have an output of 27,000 kilowatts. The current 
will be transmitted from the station at a voltage of 33,000, 
and at this potential will be delivered to sub-stations along 
the route. This system is to be used only for goods trains, 
for which twenty-four locomotives, equipped with induc- 





tion motors giving speeds of 7, 14, and 28 miles per hour, | 


will be provided. 

Asa rule, states the Railway News, to meet the needs of 
automatie signalling and track circuiting, and on electric 
lines for rail return, the usual methods of bonding satisfy 
ordinary requirements ; but in some circumstances more 


elaborate arrangements are called for, and an interesting | 


design has been introduced by Mr. A. H. Johnson, signal 
engineer to the London and South-Western Railway. 
Angle fish-plates are secured below, but insulated from 
brackets secured to the rail ends by uninsulated bolts 
or by welding, or made integral therewith. These brackets 
are secured to the fish-plates by insulated bolts, and the 
insulation between the brackets and the fish-plates is 
bent up between the brackets, and is held in place by 
dowel pins made of insulating material and entering re- 
cesses in the brackets. 

THE approximate gross earnings of the Indian railways 
up to June 21st present some unusual features. While the 
mean mileage worked increased by 838 as compared with 
the previous year, the total gross earnings since the begin- 
ning of the official year showed a decrease of £39,214 in 1913 
as compared with 1912, and this in spite of an increase on 
State and guaranteed lines of £13,380. The decrease of 
£50,510 on the metre-gauge portion of the Bombay, 
Baroda, and Central India was almost exactly balanced 
by the increase of £49,334 on the 5ft. 6in. portion of the 
line. The most notable increases on the other lines were 
on the Burma and the Nizam Railways, and the decreases 
on the East Indian, Madras, and Southern Mahratta and the 
Southern Punjab. The strikes are the main cause of 
these unusual figures. 

A system of stopping moving trains by wireless has 
been invented by Professor C. Wirth, of Nuremberg, 
who was also the inventor of the “ wireless distance boat.” 
The system has been inspected by Dr. Otto Edelmann 
(Chief Engineer, Bavarian Royal Institute of Industry 
and Commerce) in operation on the line between Nurem- 
berg and Grifenburg, in Bavaria. According to Electrical 
Engineering, the telephone or telegraph lines alongside 
the railway are used as sending antenns», while wires on 
the roof of the train serve as receiving antenne. Sending 
stations are required every 80-100 kiloms., and are con- 
nected to intervening stations and signal-boxes, where 
sending apparatus, either hand or automatic, is installed. 
A signal received on the train may be used to give a warn- 
ing, apply the brake, shut off steam, &c. 


_ A certatN electric railway in America has been forced 
in several instances to pay claims for damaged clothing 
resulting from passengers leaning against the motor man’s 
air brake valve in the vestibule. In order to eliminate this 
trouble a small leather cap, somewhat similar to a dice 
box, has been permanently attached to each motor man’s 
valve. When the valve handle is removed the motor man 
places the cap over the valve, thus protecting the 
passengers’ clothing from oil that may have accumulated 
on it. Another apparently small thing, which has materi- 
ally added to the efficiency of air braking on the cars 
operated by this company, is the application of a small set 
screw in the valve handle. As the socket in the handle 
shows wear it may be taken up by tightening this set 
screw. This adjustment permits of better braking and 
lengthens the life of the valve handles. 


[x a lecture delivered in Bale recently, and reported in 
the daily Pres3, Dr. W. Kummer, of Zurich, discussed the 
possibilities of the general electrification of the railways 
in Switzerland. From the point of view of capital outlay 
there are undoubted difficulties, notwithstanding that 
home water power may be substituted for imported coal. 
Tt, is estimated that electrification, unless effected gradually, 
will involve an additional expenditure of about £9655 
per mile for standard-gauge lines. On the other hand, 
with the price of coal increasing, it is reasonable to argue 
that the use of home water power would enable the saving 
in expenditure on coal—at present £1,200,000 per annum 
on the Swiss standard railways—to be set against the 
additional capital cost entailed by conversion, rendering 
the proposal justifiable from an economical point of view 
as woll as from the fact that Switzerland would be largely 
rendered independent of other countries for coal supplies. 


NOTES AND MEMORANDA. 


Wiru the increasing use of enamelled wire for instrument 
winding and similar purposes, the following methods that 
have been adopted in Germany for cleaning the enamel 
from such wire preparatory to soldering will be of interest : 
—When the wire is very fine it is a difficult matter to strip 
the enamel without breaking the wire. According to the 
Electrician, the ends of the wire are dipped for a few 
seconds in boiling potash lye or in concentrated sulphuric 
acid, then washed with hot water and dried by dipping in 
alcohol. 





AccorDING to Gas Engineer Magazine and Gas Indus- 
tries, Dr. H. E. Ives has produced a screen which can be 
used with an ordinary inverted incandescent mantle 
to produce artificial daylight. This would seem to be the 
first time that the method has been applied in a practical 
form for gas. The apparatus consists of a box receptacle 
whitened inside, which receives light from the inverted 
mantle within the dome-like reflector mounted above it. 
Underneath this reflector there are two double plates of 
glass, the colour of which is selected with a view to securing 
an exact imitation of a natural north light. 


A PAPER read some little time ago before the American 
Institute of Electrical Engineers discusses the desirability 
of mining loads for central stations from the stand point 
of both the mine operators and central station operators. 
The power supplied to a mine from a central station is 
used, in general, for haulage, hoisting, ventilation, coal 
cutting, pumping, tipplers, machine shop, blacksmith shop, 
and general lighting. The power required for each of 
these services is briefly analysed, and the types of motors 
for different services are indicated. The second part of the 
paper relates to rates for power supplied, and the various 
methods of rate making, such as flat rates, maximum 
demand system, flat rate with fixed charge, &c., are ana- 
lysed. The effect of power factor on rates and the methods 
of measurement of load are also considered. The paper 
concludes with some general suggestions in regard to 
power contracts. 


SPEAKING on the question of using the earth as a con- 


| ductor of electricity, Dr. Ferranti said :—‘TI reeall an 


| about 1500 volts. 


experience some twenty-two years ago when a failure 


| took place in the lead-covered cables that supplied current 


to London from Deptford which was just being started, 
and we were forced on a great emergency to send about 
1000 kilowatts through a single cable, using the earth as 
a return. This resulted in a loss in the earth return of 
Apart from the loss of energy involved, 


| there was in the case I refer to a hopeless state of affairs 








set up in all telephone and telegraph circuits. In fact, 
it is not too much to say that all the traffic round London 
was brought to a standstill. Not only was the telephone 
and telegraph service paralysed in the London area, but 
telegraphing as far as Rome was seriously interfered with. 
Fortunately for us the cause of the mishap was given out 
later as the result of a remarkable electric storm !”’ 


IN a paper presented to the Astronomical and Astro- 
physical Society of America in January, and reprinted in 
abstract in the July Journal of the Washington Academy 


| of Sciences, Mr. W. J. Humphrys, of the United States 


Weather Bureau, examines the question whether the 
presence of volcanic dust in the upper atmosphere is suffi- 
cient to account for the periods of abnorme1 cold which 
have at times been experienced simultaneously over the 
whole earth. He finds that the meteorological records 
from 1750 onwards show that cold periods were in every 
case preceded by voleanic eruptions, and that the greater 
the eruption the longer the period of unusual cold. In 
the case of the eruption at Krakatoa in 1883 the years 
1884—5—6 were all 1 deg. or 2 deg. Fah. below the normal 
temperature. Measurements made at the United States 
Weather Bureau since 1883 show that dust in the upper 
atmosphere produced by an eruption may decrease by 
20 per cent. the intensity of solar radiation received at 
the earth’s surface. 


In describing his latest researches on the electrical season- 
ing of timber, Dr. Nodon claims that his process can be 
applied in the forest where the trees are felled, since no 
cumbrous or costly equipment is required. The process 
depends on the electrolysis of cellulose and its derivatives. 
The newly felled trees are sawn into thick planks and laid 
on a false flooring, one on top of the other, with the inter- 
position, however, of moistened matting or similar material 
between each layer, to act as electrodes for the introduction 
of alternating current, which is passed for ten hours or so. 
The effect of the current is to produce chemical changes in 
the cellulose and the sap, rendering them impervious 
to decay. Further, the sap loses those gummy and hygro- 
scopic characteristics which normally prevent rapid drying. 
It is claimed that timber thus treated is ready for use a 
few weeks after it is felled, and is harder, stronger, more 
homogeneous, easier to work and less warped by moisture 
than timber which has been seasoned by the ordinary 
air-drying process. Paving blocks treated by the Nodon 
process are said to have been in use at Bordeaux for six 
years without showing appreciable deterioration. 


In the United States there is a Society of Heating and 
Ventilating Engineers whose deliberations have scarcely 
received the outside attention they deserve. According 
to The Times ‘‘ Engineering Supplement,” at a recent 
meeting a somewhat formidable attack was made on the 
fresh-air theorists, who require that the atmosphere of an 
occupied room shall be continuously renewed from the 
open, and who must therefore of necessity provide con- 
trivances for circumventing disagreeable draughts and 
for warming the river of oxygen and nitrogen that enters 
by door, window, or grating. Ozonising apparatus is one 
of the youngest offspring of electrical science, and by experi- 
ments in school-rooms it is said to be proved that it can 
render the atmosphere suitable for wholesome consumption 
for three hours or more, so avoiding the costly complica- 
tions of heating and ventilating which make for endless 
war between comfort and hygiene. The remarkable 
purifying power of the ozoniser has already been admitted 
in its relation to special purposes ; but it is possible that 
it may yet become, like many electrical. devices that are 
still on the curiosity shelf, a common household fixture. 
For ourselves we have to confess to a prejudice in favour 
of fresh air. 


This leaves a clean surface of metal for soldering. | 


| 
| MISCELLANEA. 
| THE Advisory Committee formed to further the scheme 
| for the tunnelling of the Humber is making arrangements 
| for the promotion of a Bill in the next session of Parliament. 
The Committee is composed of members of the Hull and 
| Grimsby Corporations and influential local merchants. 
| The scheme is to tunnel the Humber from Paull, on the 
Yorkshire side, to Goxhill, on the Lincolnshire side. 





THE admirable qualities of the new dirigible Eta were 
| demonstrated on Wednesday, August 20th, when the 


| airship was despatched from Farnborough to Odiham, 
| where the small Willows airship was lying in a flying camp 
| temporarily incapacitated by engine trouble. The Eta— 
| which was built in the Government sheds—was undergoing 
| trials prior to being taken over by the Flying Corps, but it 
| 
| 





was no part of her test that she should tow another airship 
a distance of 14 miles—a feat never before attempted. 
| This she did without the semblance of a mishap. 


Mr. CARMICHAEL, the Minister of Education, addressing 
a conference of teachers at Sydney, outlined a scheme for 
the reorganisation of trade schools. The principal feature 
is the co-operation of employers, employés and the Educa- 
tion Department. Work which it is impossible to under- 
take in the schools will be performed in the course of the 
ordinary daily duties of the apprentices, while the in- 
struction which it is impossible to obtain from the employer 
will be given in the trade schools. Apprentices or those 
engaged in trade will receive preference as regards enrol- 
| ment in the schools. 
| AccorpiIne to The Times ‘“ Engineering Supplement,” 
considerable attention has been directed to the travelling 
workshop recently ordered by the War-office for the use 
of the Royal Flying Corps. These workshops are mounted 
on a 20 horse-power to 30 horse-power chassis, and the 
engine which drives the car is employed for driving a 
dynamo when the vehicle is stationary, the dynamo 
operating the electric motors fitted to the lathe, drilling 
machine, and other tools with which the workshop is 
equipped. The car is fitted with a full complement of 
tools for all work in connection with the repair and main- 
tenance of military aeroplanes in service. 


On the Continent the lead battery appears to have made 
quite a permanent position for itself in connection with a 
certain class of road transit. Complete fire brigade 
equipments, tower wagons, and light postal vans are used 
in considerable numbers, whilst one company has pro- 
duced and sold large numbers of powerful tractors for 
municipal service. 'These machines are arranged for the 
ready attechment of dust vans, slop tanks, street sweepers, 
and watering carts, or may be used for carting material 
or for any service where heavy loads are to be transported 
at slow speeds. In the States it would appear that light 
ears of the runabout class have been successful, whilst 
vans for heavy work, dock traffic and general store 
deliveries have become very numerous, the total number 
in use being stated to be about 40,000. 


THe Plymouth correspondent of a London newspaper 
says: Important developments in connection with the 
aviation side of our defence: forces are announced under 
the scheme which has been approved by the Naval and 
Military Defence Committee. It is proposed to equip 
all the coest defences and defended ports in the kingdom 
with aviation stations, and in the case of the former 
permanent establishments are to be maintained as soon 
as the necessary buildings can be erected and fleets of 
aeroplanes provided. For the protection of the Royal 
dockyards aviation stations are to be established at Ply- 
mouth, Portsmouth, and Milford Haven, and at the present 
moment a special committee of naval and military officers 
is engaged in reporting upon the suitability of sites sug- 
gested in the neighbourhood of those places. Of the cost 
of this scheme one-third will be borne by the Navy and 
two-thirds by the Army. 


THE dangerous nature of petrol was shown recently in a 
street near the Haymarket, London, when the tank of a 
new motor car which was being got ready for shipment was 
emptied of its spirit preparatory to its despatch. The 
men in charge carelessly let some of the petrol run into 
the gutter, and while it was finding its way to the 
nearest gully a passer-by threw down a _ lighted 
vesta. Instantly the spirit flared up; the’ flame, 
rushing backward, ignited the petrol in the tank and 
speedily the car was enveloped in fire. How it was that 
the petrol was allowed to escape into the gutter has not 
been explained, but there is no doubt that many car 
attendants are in the habit of pouring the inflammable 
liquid down drains to save themselves trouble, despite 
its high price. Such a practice, besides being illegal, is 
even more criminally reckless than pitching live cartridges 
into dustbins. It is not an easy matter to know what to 
do with small quantities of petrol at times, but there is 
usually some soft earth or loose sand available on to which 
it may be poured and allowed to evaporate harmlessly. 





AccorD1nc to the Paris correspondent of the Standard, 
statistics of the French motor car industry for July show 
there was a considerable revival after the slack time of 
June. For the seven first months of the year the total 
importation amounted to slightly over £500,000, as com- 
pared with about £310,000 during the corresponding period 
of 1912. The exact increase of foreign competition was 
£180,060. All the principal automobile making countries 
have largely swelled their imports, but England has done 
so to an extent of twice and more than that of any other, 
her increase in exports to France reaching over £100,000. 
Germany has increased by £32,000, America by £24,000, 
Belgium £18,000, Italy £6200, &e. On the other hand, 
French manufacturers have exported up to the end of 
July £5,408,000, or an increase of £768,890 over last year’s 
figures. It is England which is the best customer, taking 
£1,370,000 worth, which is slightly less than last year. 
Belgium comes next, with slightly under the million. 
England, America, and Switzerland show a slight decrease, 
but Algeria and the Argentine have largely increased their 
imports, as has Russia by over £160,000 and Italy by 
£80,000. In heavy traction wagons the increase has been 
very marked, being over £160,000, and this seems the 
branch in which French constructors would do well to 
keep up supremacy. 
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4a” = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and 
intended for insertion in this column, must in all cases be accompanied 
by a large envelope legibly directed by the writer to himself, and stamped 
in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions. 

£8 = Ali letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

“7 We cannot undertake to return drawings or manuscripts ; we must 
therefore request correspondents to keep copies. 


INQUIRIES. 


SCHWARTZ METAL AND REFINING MACHINE. 

Sir,—-I shall be glad if any of your readers can inform me who the 
makers are of the ‘‘ Schwartz” No. 1 metal melting and refining machine, 
capacity 5 ewt. 8. P. G. 

August 21st. 
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The Moral of State Railways in Italy. 


It is now eight years since the Italian Government 
assumed the control ofits railways. We have followed 
the movement closely and with interest. Our opinions 
as to the nationalisation of industrial undertakings 
are already known, but we hold that no convictions 
should ever be permitted to stiffen into dogma. 
Time is the father of new creeds. We have therefore 
waited and learnt with a view to applying our know- 
ledge. We have seen the experiment carried out, 
under peculiarly favourable circumstances, by a man 
of exceptional qualities and powers, Commendatore 
Bianchi, who, aided by an able staff, has done every- 
thing that can be expected from technical skill 
combined with organising and administrative capacity. 
We have‘ noted the excellent results obtained in 
every department of the vast system, and yet our 
aversion to a Government monopoly of railways in 
England remains unchanged. Indeed, since we are 
convinced that we could do no better than Italy has 
done, that we are without her cogent reasons for 
embarking in the venture, and that we should be 
unable to balance against the inevitable evils of 
nationalisation, the good results which she can show, 
our aversion is strengthened. The reasons which led 
to Italy’s decision to take over the Mediterranea and 
Adriatica Companies in 1905 are too complex to be 
dealt with here in detail. There are certain maladies 
in which the mind and the body act reciprocally on 
each other to produce decay. So it was with the 
Italian railways. The knowledge that their con- 
cessions were drawing to a close made the companies 
shy of all expenditure, callous to all complaints ; 
the rolling stock was not renewed, the permanent way 
was neglected. Apathy reigned supreme in the 
higher grades, rebellion ran riot in the lower; and 
these disintegrating factors combined to solidify 
the arguments for nationalisation advanced by those 
who, impelled by conviction, interest, or ignorance, 
advocated the State assumption of all industrial 
undertakings. Then came the general railway strike, 
which for days paralysed the country. Society had 
one weapon in its armoury to prevent a recurrence 
of the evil or to mitigate its effects; that weapon 
was the mobilisation of that part of the personnel 
which was liable to service in the army and the 
bringing of it under a discipline weightier than that 
of the trades union. When therefore the State took 
over the railways in June, 1905, there was no dis- 
sentient voice. The step was as the fulfilment of the 
writing of the hand upon the wall. The old order 
had been weighed in the balances and had been found 
wanting ; the new was hailed not as a commercial 
enterprise, but rather as a national redemption. 

This state of things has, fortunately, no parallel 
in England, where keen competition tends to continual 
betterments as well as to a consideration for public 
interests and comfort which may be said to be unique 
among the railway systems of Europe. Moreover, 
we should be unable to show the good results which 
Italy has to throw into the scales against evils which 
are inherent in the system and which threaten to 
become in her case yearly more grievous. We have 
frequently expressed our admiration for the remark- 
able progress made by the Italian State Railways. 
The antiquated rolling stock has been renewed, 
bettered, and amplified ; large tracks of the perman- 
ent way have been strengthened; the word “ punc- 
tuality ” is strained no further than it is in other 
countries. Chaos has, in short, given place to order ; 
but the light would not be so acceptable if darkness 
had not preceded it. With us the public would 





have no gain to reap either in permanent improve 
ments or in personal comfort—in the latter respect 
we are convinced that they would be heavy losers— 
while the nation would create for itself the self-same 
evils which we cannot help discerning in the working 
of the Italian Railways, evils which are inseparable 
from the system itself, evils which are cumulative 
in their very nature, and from which there is no 
escape. 

We have, as we said, studied the working of the 
huge machine represented by the Italian State 
Railways to the utmost limits of our opportunities 
and faculties. We have also endeavoured to clear 
our mind of prejudice; but the evils of waste and 
complaisant finance, that we shall always expect in 
a State-governed industrial enterprise, stare us in 
the face. We see in the stations and along the lines 
what seems to us a surprising quantity of spare or 
used material exposed to the elements; we observe 
a surprising quantity of goods wagons idling in the 
sidings. It will be retorted that the material is ready 
for the strengthening of the permanent way, and that 
the conditions of the country cause an unequal dis- 
tribution of traffic between North and South, and 
especially between certain great centres, with a con- 
sequent plethora of empties on the return journey. 
We have weighed these objections, but we repeat that, 
to us at any rate, the phenomena are surprising. 
Again, we notice the lack of maintenance of the fine 
new passenger rolling stock, both carriages and 
engines ; we observe the magnificent locomotives of 
the 690 “ Pacific’’ group. They have been on the 
rails for little more than twelve months; to a non- 
technical observer they might have been running for 
as many years. Their moving parts reveal the 
presence of a superabundance of lubricating oil, their 
bodies the absence of even the necessary dose of elbow 
grease : yet no one knows better than an Italian how 
to look after an engine, as many beautifully kept 
electric stations prove. The facts of the inferior 
fuel consumed and the large number of tunnels migh* 
be held to necessitate a greater and not a lesser 
amount of diligence on the part of the cleaning gangs. 
The neglect springs from that lop-sided reasoning which 
induces the majority to regard the property of all— 
the State property—as the property of none. The 
consequent increase in depreciation must, of course, 
be borne by the tax-payer, who is, however, lulled 
into a post-prandial quiescence by the dainty fare 
served out to him in the shape of a brilliant yearly 
balance-sheet. 

We should not quote this balance-sheet as a docu- 
ment of sound industrial value. The outlook seems 
viewed through the rose-coloured spectacles of the 
optimist politician rather than with the naked eyes 
of the hard man of business. The large traffic 
increases, fresh proof of Italy's augmenting riches, 
would be dwelt on with equal satisfaction by the 
directors of any private company; neither is it 
imprudent to count on even greater future gains; 
but, on the other hand, the increased receipts last 
year were cancelled by the extra expenditure, which 
latter normally stands to the former in the ratio of 83 
percent. The railwaymen, besides, are still dissatisfied, 
in spite of the legge Sacchi, with its consequent rise 
of wages. This measure added nearly one and a-half 
millions to the debit side of the account. We think 
that more stress would have been laid on these 
chilling facts by the chairman of an ordinary railway 
board meeting, and that less prominence would have 
been given to the net profit of £1,240,000 from the 
moment in which certain items of expenditure— 
which amount, we believe, this year to be about 
£1,400,000—have been transferred: from the railway 
to the Treasury balance-sheet under the legge di 
sgraito of 1909. 

Such are the material drawbacks, but the parent 
evil which must ever come to the fore in a scheme of 
t is Cescription is of a moral nature. It is the formin ; 
of a State wit in a State, the creation of a separate 
world with its own aims and interests of necessity at 
variance with those of the vast majority of the 
citizens. This fact is brought into prominence in 
Italy by the procedure of the Parlamentino, or 
“Little Parliament,” composed of the delegates of 
the personnel divided into forty-six categories and 
instituted by Commendatore Bianchi as a means of 
contact between himself and his vast army of subordi- 
nates. Given by the Director-General as a means 
of discussing matters to do purely with the men’s 
interests, it has been used by them as a medium for 
not only abusing everything that has been d ne by a 
singularly generous administration, but for entering 
into technical and adminstrative arguments apper- 
taining solely to the jurisdiction of the directors or 
cf Parliament itself. The delegates, in short, for- 
getting that they are employees, seem to consider that 
their mandate confers on them a right to alter the 
law of_th>, land; and_the natural opposition of 
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the authorities gave rise to a temporary strike of the 
little Parliament, and to much wild talk as to sup- 
posed “ constitutional rights ” and “ the railways for 
the railwaymen.” This bout of the tantrums was 
followed by a deadlock which it will take all Com- 
mendatore Bianchi’s well-known tact to resolve. 

In the experiences of eight years’ working of the 
Italian railways as a State undertaking we therefore 
see no inducement to alter our opinion as to the evils 
that inevitably wait upon the taking over by any 
Government of an old-standing industrial concern. 
We repeat our firm conviction that we should gain 
none of the advantages which have fallen to Italy, 
while incurring all the disadvantages and dangers 
that we cannot help discerning in her path. We 
are the more persuaded of this fact in that we consider 
that Commendatore Bianchi and his staff at Villa 
Patrizi have done everything that probity and whole- 
heartedness can effect. The financial side of an enter- 
prise of this sort must be, and will be always, over- 
shadowed by the spectre of waste; as regards the 
national aspect we see nothing but the complication 
of our railway problem, the addition of a creaking 
wheel to the already over-cumbersome machine of 
parliamentary administration. We have always 
prided ourselves on the small number and simple 
working of our State offices. Our power of self- 
government was not an empty boast, but was ad- 
mitted as our prerogative and viewed with envy by 
other nations, and especially by the Latin races, 
where the hydra of bureaucracy grows more threatening 
year by year. We have lately been selling our birth- 
right for a mess of pottage. Our individual auto- 
nomy is on the downward grade, and the tendency 
is showing itself to increase the functions of the 
Government and to multiply the number of public 
servants, whose eyes must, in a vast number of cases, 
be turned to the promotion and pension lists rather 
than to the public good. Such tendency should be 
withstood and conquered. An army of functionaries, 
if under-paid, as they are—on account of their very 
number—in those countries where officialdom is 
rampant, constitutes a hotbed of discontent, and of 
menace to the quiet of the State. If, on the other 
hand, they are remunerated according to what they 
consider as their ever-increasing merits huge deficits 
must be created, and a money-earning business like 
that of our railway companies will in time change into 
a Social Peace Insurance Society to which the majority 
pay premiums in the shape of taxation to secure the 
good behaviour of the minority. 


Automatic Sub-stations. 


SoMEONE endowed with similar talents to those 
of the late Jules Verne once wrote a story about 
an electric lighting station} in America. He said 
that whilst taking a walk one evening he came 
upon a place of this description and endeavoured 
to gain admission, .but investigation proved that 
there was no appliance for attracting those inside— 
no bell, no knocker, or things of that sort. Having 
made a good deal of noise and having considerably 
disfigured the exterior paintwork, he ultimately 
effected an entrance through some insecurely guarded 
aperture, and found the place deserted. But the 
plant worked admirably! Coal was being heaped 
upon the boiler fires by a very special form of mechani- 
cal stoker! The feed water was regulated to a nicety 
by a wonderful feed-water regulating device! 
Dampers responded to variations in steam pressure, 
and as the load diminished machine switches flew 
open and the engines shut down one by one on their 
own accord! In brief, the plant was entirely auto- 
matic. The author was obviously a very visionary 
person, but the story is not nearly so “ far-fetched ” 
as some may suppose, for there now exists in America 
a sub-station in which a converter starts itself, pulls 
into synchronism, and stops in very much the same 
way as this imaginative writer described. Auto- 
matic generating stations, however, are still to come. 
The Americans are, of course, noted for their par- 
tiality towards automatic labour-saving contrivances, 
and some may have guessed that sooner or later auto- 
matic sub-stations would be put into service in that 
great and wonderful country. At any rate, we were 
not at all startled on finding that the June issue 
of the “ Proceedings”’ of the American Institute of 
Electrical Engineers contained a paper by Mr. H. R. 
Summerhayes on a small sub-station operated without 
human aid. From the abstract on another page it 
will be perceived that the idea is clever, and un- 
doubtedly many familiar with the orthodox methods 
of working such stations will admire it; but when Mr. 
Summerhayes begins to talk about applying the 


scheme to electric railways he is overstepping the 
mark, and we do not suppose for a moment that one 
engineer in a hundred will attach any importance to 
the suggestion. 


It is very common knowledge indeed 





that an electric lighting plant is not subjected to 
such"severe conditions of working as a traction plant. 
It is not often that short-circuits occur on ordinary 
lighting mains, but when it comes to supplying current 
to train and tramcar motors the conditions are rather 
different. Circuit breakers may be thrown out 
many times during the day, and there are occasions 
when the behaviour of the plant is distinctly exciting. 
Imagine for a moment a bad and persistent short- 
circuit on, say, the District Railway, and the sub- 
stations left to the mercy of automatic control. 

But let us get back to this station already at work 
in America. The converter—a 500-kilowatt machine 
—is started on the alternating-current side, paralleled 
at the direct-current end, regulated and shut down 
when desired from another sub-station about a mile 
away. There is therefore no need for the employ- 
ment of an attendant in this automatic station, which, 
of course, means that money is saved—but not much 
money if the pay of young men who look after small 
plants in America is to be compared with the sum 
they receive in this country. On the other hand, 
there are risks. Above all else there is the risk of fire, 
and it is not to be forgotten that a real electrical fire is 
very destructive. It will destroy switchboards, con- 
verters, transformers, and other valuable equipment 
almost as easily as the ordinary flame will consume 
matchwood. It is quite true that if all the circuit 
breakers acted properly the current would be cut off 
as soon as a bad short-circuit occurred, but it is also 
true that a breaker may fail to operate at the critical 
moment, and various other unforseen troubles may 
arise. Finally, and this is most important of all, 
it is perfectly correct that converters and trans- 
formers do not often burn out nowadays, but this 
does occur sometimes, and when a machine or trans- 
former begins to emit smoke the current should be 
switched off at once. But the automatic gear 
described in the paper will not do this; it will only 
break the circuit when the current becomes excessive, 
and by that time the converter or transformer might 
be ruined. It is under such conditions that a man in 
charge of a sub-station earns his money, for by cutting 
off the current at the correct instant he may save 
many pounds. Still, even in this country, where 
people are credited with being extremely careful, 
large motors and other valuable plants are started 
and then left to run with little or no attention. But 
a sub-station forms part of the supply system, a link 
between the power-house and the distributing net- 
work. The destruction or partial destruction of a 
sub-station may therefore lead to serious trouble, 
and it is well that all engineers should. consider the 
matter very carefully before trusting their converting 
plants entirely to the mercy of automatic control. 
Mr. Summerhayes talks about the employment of 
automatic sprinklers, but we fancy that the majority 
of central station engineers would rest more peace- 
fully with the knowledge that the sub-stations are 
looked after by good and reliable attendants with a 
few buckets of sand near at hand. 

In reading the paper one slight defect in the design 
of the plant occurred to us. The bearings of the 
converter, it seems, are lubricated with oil rings, 
which, of course, are highly satisfactory for ordinary 
conditions of working, but since the operator who 
starts the plant at the other end of the transmission 
line has no means of discovering whether these rings 
commence to revolve at the same time as the arma- 
ture, a more positive system of lubrication would 
seem preferable. It would be better if the oil were 
forced into the bearings by a small and reliable pump 
driven from the shaft of the converter. For 
one day, when the set is started, a ring may 
fail to turn round, and then the bearing will pro- 
bably overheat. Properly constructed rings, how- 
ever, do not often fail to act in the desired manner, 
but a man who starts a machine without inspecting 
them is generally regarded as being careless. Perhaps 
the most interesting feature of this automatic plant 
is the arrangement for exciting the field. It so 
happens that in this particular installation direct 
current is always available for this purpose, and whilst 
the armature is running up to speed a centrifugal 
governor completes the field circuit. Therefore the 
machine always excites itself in the right direction. 
But it often happens in practice that no direct current 
is available until after the converter has been put 
into operation, and then the process of starting would 
not be quite so simple. An exciting battery or some 
other arrangement is then necessary. This circum- 
stance, and other circumstances, lead us to the con- 
clusion that, although this new and ingenious scheme 
has proved highly successful under the particular 
conditions prevailing at the place where it has been 
tried, it might not turn out so satisfactory or advan- 
tageous on other systems where different conditions 
are met with. The ingenuity displayed in its 
arrangement is none the less worthy of all praise. 
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Another Railway Inquiry. 


Rumours were very prevalent last week that the 
Jovernment intends to hold another Inquiry into 
railway matters. We have reason to believe that on 
this occasion rumour is not the lying jade she ;, 
generally represented to be. In the debate on thy 
second reading of the Railways (No. 2) Bill—whjg, 
subsequently became the Railway and Canal Trafj, 
Act, 1913—on January 30th Mr. Lloyd George said 
that there had been a good deal of expression of 
opinion that traders and agriculturists were sufferin, 
from grievances, and he thought that there oughy 
to be some fuller investigation as to the position of 
railway companies in the matter of sea-borne goods 
and in respect of certain grievances alleved by the 
trader. The Chancellor of the Exchequer “then 
remarked that in his opinion thie worst form of inguiry 
was by a Royal Commission, which would present 
divergent reports in sympathy with the views of 
the different parties engaged on it. He would prefer 
a conference like that which met at the Board of 
Trade in 1908—the Board of Trade Railway Confer. 
ence, Blue-book Cd. 4677—which included railway 
managers. He was not sure that it would not he 
possible to have such an inquiry again. There was 
much to be gained by going into questions of exces. 
sive competition, running unnecessary trains, keeping 
up unnecessary stations where there was conipetition, 
starving districts where there was a monopoly, 
and other matters of a similar nature. They ought 
to have a reconsideration of the railway system, not 
merely for the protection of the shareholders, but for 
the promotion of trade and industry. More might be 
done by that than by any other means which had been 
the subject of discussion in the last few years. On 
July 28th Mr. Buxton, the President of the Board of 
Trade, informed Mr. Bathurst that the Government 
had the question of an inquiry into the railway posi- 
tion under consideration, but that he could not yet 
make any announcement on the subject. 

Before going further we would remark that, whilst 
there have been many—probably the railway authori- 
ties would consider that there have been too many-— 
inquiries into railway matters, they have all been into 
specific points, such as accidents, alleged preferential 
treatment, rates and charges, hours of duty, concilia- 
tion schemes, accounts, agreements and amalgama- 
tions. On the latter subject there have been two 
inquiries—one in 1872 and one in 1909. Perhaps the 
best investigation of recent years was the Viceregal 
Commission on Irish Railways. But for a full review 
of the whole railway situation and an inquiry into 
the subject in all its branches we must go back to 
the Devonshire Royal Commission of 1865. As Mr. 
Lloyd George told the House on February 11th, 
1908, in the debate on Railway Nationalisation, it is 
forty years since the relations between the railways 
and the State were fully considered. This remark, 
we may observe, led to our considering, at full length, 
in THE ENGINEER of June 5th and 12th, 1908, the 
history of these relations. That some inquiry is 
necessary will be admitted on all sides, as neither 
the traders nor the companies have got the conces- 
sions that were recommended by the Board of Trade 
Railway Conference and by the Select Committee on 
Railway Amalgamations and Agreements. These 
were embodied in the first Railway Bill—reviewed 
in THE EnetNeer of April 12th and 19th, 1912— 
but owing to the fatuous opposition of the traders 
to the Government redeeming its promise as to the 
companies having powers to raise their rates in pro- 
portion to the increase in working expenses due to 
improving the condition of their servants, these 
concessions, which had been agreed to by representa- 
tives of the traders and the companies, had to go to 
the wall. Such a conference as that outlined by Mr. 
Lloyd George, with the companies represented, would 
be ideal, and could do much useful work. But Mr. Bux- 
ton spoke of the railway position. What does this 
cover? Perchanceit is the intention to review the whole 
field, as did the Devonshire Royal Commission of 1865, 
already referred to. If so, it seems to us that one of the 
points that might be looked into is the steady growth 
of capital per mile. If we are to judge by the remarks 
made by chairmen at the railway meetings from 
time to time, no money is being spent on new lines, 
widenings, &c., owing to the tightness of the financial 
market, the restrictions of the Board of Trade, &c., 
and yet the rate per mile keeps growing. Another 
point on which we would like to see some light is the 
manufacture of rolling stock, &c., by the companies 
for themselves. We know that they might lay them- 
selves open to the prices being raised by “‘ rings,” but 
it ought to be possible for a “ round-table” conference 
between, say, the manufacturers of locomotives and 
the manufacturers of rolling stock on the one hand, and 
the companies on the other, to decide that if the latter 
will place their orders with British manufacturers the 
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rices for the same shall be governed by the cost of 
raw material, coal, and labour, and shall only be 
increased in proportion. Alternatively, why should 
not railway companies be allowed to be financially 
interested in concerns that make these things ? 
We at once admit that this suggestion raises great 
difficulties, but something requires to be done to 
ensure (1) that companies shall not manufacture 
if they can get their requirements executed cheaper, 
and as well, outside: (2) that they should be pro- 
tected from an uncalled-for increase in prices when 
they had become helpless and could no longer make 
their requirements themselves. This latter difficulty 
might, of course, be met by the companies going to 
continental and American markets—a very undesir- 
able course, as the home makers will be the first to 
admit. The question of the private owners’ wagon 
iganother problem that calls for solution. Hundreds 
of hours are spent each day in shunting these wagons, 
and many miles of sidings are taken up in accommo- 
dating them. A remedy for this evil is much needed. 
Aoain, what can be done to improve the average 
loading of wagons and so make each train more 
profitable by reducing its length and the deadweight 
per wagon ? Is one means to this end the adoption 
of fast and slow goods rates, as in Germany ? And 
would it assist matters if the companies were to 
cease to collect and deliver, and only to act in their 
original capacity of carriers? The latter course 
would solve the question, so far as railways were con- 
cerned, of charges for storage, demurrage, &c. If it 
be considered desirable that the smaller companies 
like the North Stafford, Furness, Hull and Barnsley, 
Cambrian, Neath and Brecon, Brecon and Merthyr, 
Maryport and Carlisle, Midland and South-Western Jc., 
&c., should be absorbed, who is to take them over ¢ 
Then, lastly, there is the question of nationalisation. 
It would be well indeed if an end could be put to the 
mis-information which is being continually circulated 
by the advocates of State ownership. A Commission 
of this kind could speak with authority on the subject. 

On the whole, then, there is more than enough 
work for such a Commission to undertake profitably 
at the present time, and if any further proof be needed 
it is sufficient to refer to the astonishing figures 
published in the Railway Returns (Cd. 6954) issued 
last week. Notwithstanding the coal strike of six 
weeks’ duration, the inroad into the suburban traffic 
made by motor omnibuses and the bad _ holiday 
weather, the passenger receipts rose from £53.95 
millions in 1911 to £54.26 millions, and goods traffic 
receipts from £63.29 millions to £64.05 millions, 
These figures do not include anything for miscellaneous 
receipts such as from steamboats, canals, docks, rents, 
tolls, and hotels. The receipts worked out at £5047 
per open mile of railway, as against £5007 in 1911. 
This is the highest on record, Yet this wonderful 
result was achieved with less mileage. Passenger 
mileage in 1911 was 270.3 millions, but in 1912 it was 
only 258.8 millions, a decrease of 4.3 per cent. 
Goods mileage was 156.5 millions in 1911, but 151.9 
millions in 1912, a decrease of 2.9 per cent. On the 
other hand, the working expenses showed a big 
increase, viz., from £78.62 millions in 1911 to £81.22 
in 1912, an increase of 3.3 per cent. To adjust some 
of the conflicting elements which these figures show 
would be the work of the Commission —work, everyone 
vill admit, well worth doing. 








OBITUARY. 


CHARLES JONES. 


THe Borough Engineer of Ealing, Mr. Charles 
Jones, died on Sunday last, at his home, The Lodge, 
Culmington-road, Ealing, at the advanced age of 
eighty-three. His death is all the more to be regretted 
in that he was next year to have been Mayor of the 
borough. . 

Mr. Jones, though not a native of Ealing, having 
been born at Eccles, in Suffolk, migrated to that 
place when he was a young man in his early twenties, 
so that practically the whole of his professional life 
was spent there. It is not too much to say that but 
for Charles Jones Ealing would not hold the position 
which it does to-day. He devoted a very large part 
of his energies to the betterment of the place of his 
adoption, and though occasionally somewhat auto- 
cratic in his methods, he always had the welfare of 
the community at heart. 

Starting originally as an architect, Mr. Jones was 
appointed the first surveyor under the Ealing Local 
Board on its creation, and held the position till 
his death, notwithstanding the changes in local 
government through which the district passed in 
arriving at its present dignity asa borough. Through- 
out his long term of office Mr. Jones held the reins 
of authority tightly ; nothing went on without his 
knowledge ; nothing was carried out without his 
approval, 

He was responsible as an architect for numerous 





buildings, including several churches, in the vicinity, 
as well as for the Ealing public buildings, but he will 
probably be remembered rather as a sanitary engi- 
neer than as an architect. Quite early in his career 
he devised certain refuse destructors and improve- 
ments in connection with them, and was responsible 
for the drainage and sewage disposal works of Ealing, 
as well as for numerous developments in the district. 
His loss will be keenly felt. 

Mr. Jones joined the Institution of Civil Engi- 
neers in 1875, and became a full member in 1891. He 
was also a Fellow of the Surveyors’ Institute. 


THOMAS ARROL. 


WE regret to have to record the death of Mr. 
Thomas Arrol, a director of Sir William Arrol and 
Co., Limited, Glasgow. Mr. Arrol, who was a 
nephew of the late Sir William Arrol, died on Thurs- 
day of last week at the age of fifty-one. He com- 
menced his apprenticeship as an engineer with A. F. 
Craig and Co., Limited, Paisley, but before completing 
it he went to Glasgow and entered his uncle’s business, 
with which for over thirty years he remained con- 
nected, taking chiefly a share in the outside con- 
structional work. Mr. Arrol was a member of the 
Council of the Institution of Engineers and Ship- 
builders in Scotland. 
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The Design of Alternating-current Machinery. By 
James R. Barr and R. D. Archibald. London : 
Whittaker and Co. 

ONE peculiarity of this book is the arrangement of its 
chapters. Easy problems are usually considered 
first and the more difficult later, but not so with this 
volume on alternating-current machinery. Complex 
wave forms and harmonic analysis is rather a curious 
branch of the subject to begin with, and, needless to 
say, it is by no means one of the easiest branches to 
master. However, this is a trivial matter. Non- 
mathematical readers and second-rate mathematicians 
will feel m> s at home on turning to the second 
chapter, which is devoted to insulation. Here there 
is quite a lot of interesting information, not all 
original, but nevertheless useful. Nearly forty pages 
are given up to the properties of insulating materials 
and so forth, and various conclusions arrived at by 
well-known authorities are quoted. Of course, this 
section is very far from being exhaustive, but this does 
not call for complaint. Sufficient is given to meet the 
requirements of the average student, engineer and 
designer, and that is all the reader can expect. Fre- 
quent references are made to other publications in 
which additional information may be found. 

The title of the book is rather misleading, for a good 
portion of the volume does not deal with machinery 
at all. No fewer than 126 pages are devoted to the 
static transformer, which can scarcely be described 
asa machine. A more correct title would be “‘ Alter- 
nating Current Machinery and Static Transformers.” 
Some instructive examples of transformer design 
are given, and particular attention has been paid to 
the question of cooling. Moreover, there are some 
very good folding drawings of large transformers 
built by various firms. There are also drawings of 
alternators and converters. A fair amount of atten- 
tion is paid to transformer connections, particularly 
connections for phase transformation from three- 
phase to six-phase, and the three-phase to two-phase 
or two-phase to three-phase connection, as devised 
by Scott. The mechanical side of alternator design 
has not been entirely neglected, and some instructive 
drawings are included, but in the main alternator 
design is dealt with from an electrical standpoint. 
It is stated that the frequencies for which alternators 
are commercially designed range from 100 to 25, and 
even lower values have been considered for railway 
work. But as a matter of fact, many 15-cycle 
alternators are now in operation and some are directly 
coupled to steam turbines. The winding diagrams 
are very good, and the various phases are printed in 
different colours, a plan now commonly adopted in 
books of this description. Various methods of testing 
transformers and alternators are described. In 
fact, the book should prove a valuable help to those 
who desire to gain an insight into this branch of the 
subject. 

Methods of compounding alternators are con- 
sidered, but some are rather antiquated methods and 
seldom used in practice. It is stated that the rectifi- 
cation of the alternating current into direct current 
has up to the present proved the most successful 
method by which the compoundirg of alternators 
can be affected. We are inclined to doubt it. At any 
rate, it is not a system which has gained very great 
prominence in this country. One of the most common 
methods of regulating the voltage of alternators 
nowadays is to employ a Tirrill regulator, but 
this scheme has been neglected. The Parsons, 
Miles Walker, and other well-known methods are, 
however, well described. A good deal of space has 
been devoted to the paraliel working of alternators, 
and diagrams are given showing the connections for 
synchronising gear. We do not quite follow what is 





meant when it is stated that in large stations it is quite 
unnecessary to provide a synchronising set for each 
machine. Surely this applies to small stations also. 
Of course, when a large number of alternators are 
in use the expense of fitting synchronising gear to 
each set would be considerable, but even if there were 
only two or three alternators one set of synchronising 
gear is sufficient on the switchboard, but in all cases 
a spare set should be held in reserve. 

The book is a little behind the times in places, but 
allowance must be made for the fact that it has been 
published under very unfortunate circumstances. It 
was originally written by the late Mr. James Barr 
as a companion volume to his book on direct-current 
electrical engineering. Owing to the unfortunate 
death of the author before the work was ready for 
the press Professor Robert D. Archibald undertook 
the work of revision and correction of the proofs. 
Besides the chapters referred to there are others on 
‘“The Theory and Calculation of Armature Reaction 
and Regulation,” ‘“‘Synchronous Impedance— 
Regulation Tests—Compounding and Sudden Short 
Circuiting,”. ‘‘ Alternator Losses, Efficiency, and 
Heating,” ‘“‘ Rotary Converters,” and ‘‘ The Design 
of Rotary Converters,” &c. 

If space had permitted we might have called atten- 
tion to a few improvements which might be made in 
the chapters on converters. As it is, we cannot do 
more than say that we have been unable to discover 
anything about the split-pole converter, a machine 
that is already fairly extensively used in America and 
which is also beginning to gain a footing in this 
country. On the whole, the book is a good one. It 
covers a very wide field and may be read with advan- 
tage by students, engineers, and others interested 
in electrical engineering. There are parts which 
might be taken out without materially diminishing 
its value, but this is more or less true of almost every 
text-book. It cannot be described as an elementary 
text-book, and is therefore unsuitable for first and 
second-year students. In places some rather knotty 
problems are dealt with, and even advanced students 
may sometimes find themselves in difficulties. There 
is one other point that should be mentioned. In 
drawing the vector diagrams, clockwise and anti- 
clockwise rotation has been used indiscriminately, 
but arrows are added giving the direction of rotation 
in all figures in which there might be ambiguity. If 
all electrical writers would adopt this plan or settle 
on some definite method of drawing these diagrams, it 
would be a great advantage to all concerned. A well- 
known electrical engineer recently went so far as to 
say that an Act of Parliament ought to be passed to 
prevent anyone drawing a clock diagram unless he 
first of all made a circuit diagram showing the direc- 
tion taken as positive. We are inclined to agree with 
him. 


All the World’s Aircraft (Aeroplanes and Dirigibles). 
By Fred T. Jane. London: Sampson, Low, 
Marston and Co., Limited. Price 21s. net. 


Ir is a somewhat significant fact that Mr. Jane’s 
useful flying annual has become leaner and leaner 
with each successive issue. This may be due to 
internal or external causes. It may reflect increased 
editorial care as regards economy of space and the 
exclusion of purely freak machines. Or it may mean 
that aircraft builders are standardising their designs 
more and more, and that Mr. Jane is able to describe 
by means of one illustration and a table several differ- 
ent machines. We fancy all causes have been in 
operation. There are fewer blank spaces than there 
were in last year’s issue; machines such as that 
designed by a certain gentleman in the United States, 
from information said to be contained in the Old 
Testament, are no longer included ; nearly all the 
important makers have evolved distinct types and 
are adhering to them very closely, whether the machine 
is of low or high power, a monoplane or a biplane. 

Mr. Jane, as in former years, divides his book into 
sections according to nationality. There is as yet, 
we believe, little reason for doing this. The aircraft 
of one country are not, so far, characteristic of that 
country. Indeed, the leading makes are to be found 
pretty well all over the world. The editor would 
therefore sacrifice nothing, it appears to us, and would 
make his volume easier of reference if he would arrange 
the entries according only to alphabetical order. 

The book is divided into four parts. In the first 
we have the aeroplanes and dirigible balloons of the 
different nations illustrated and described. The 
second section is historical, and deals with certain 
celebrated aeroplanes which have marked points in 
the development of aviation during the last six years. 
Aeroplane engines are taken up in the third part, and 
in the fourth there is, as in former years, an aerial 
*“Who’s Who” and a directory of aeroplane firms. 

No one expects a work of this nature to be abso- 
lutely up to date and quite free from error, Never- 
theless, a little more careful editing is not too much to 
ask. We have discovered several errors which, 
although small and of little consequence in themselves, 
might induce in some the feeling that in the important 
parts of the work similar carelessness may have been 
allowed to creep in. We need not give a list of these 
errors which we have found, but as an example we 
may say that on the cover the book is said to be in 
its “‘ fourth year of issue,” while inside on the title 
page it is stated to be its “‘ fifth year of issue.” 
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LUFFING CRANE FOR GLADSTONE DOCK 
SIR W. G. ARMSTRONG, WHITWORTH AND CO., LIMITED, NEWCASTLE-ON-TYNE, ENGINEERS 
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(For description see page 231) ir 
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LUFFING CRANES AT GLADSTONE DOCK, 
LIVERPOOL. 


THe (iladstone Dock at Liverpool, which has been 
in our columns on many occasions and notably 


— 1c of June 27th last, is being equipped with four 
PA coe electric cranes of somewhat special type. The 
: ia Bt being supplied by Sir. W. G. Armstrong, Whit- 
pore and Co., Limited, of Elswick Engine Works, New- 
vaatle-on ‘yne, and a drawing of one of them is given on 
230 

, emt (vo the narrow space available for the crane track 
between the front of the shed and the dock wall special 
arrangements had to be made in connection with the land 
side rail ou which the crane pedestals have torun. As will 


be seen from our illustration, this rail is carried on the 
front of ie shed 24ft. above the level of the rails on the 
quay, thus reducing the obstruction of the quay space 
by the crane pedestal toa minimum. Each of the cranes 
is designed to lift a load of 30 ewt. through 139ft. ata 
maximur rake of 61ft. 6in., the range in luffing being 42ft., 
giving @ | iinimum rake of 19ft. 6in. ‘ ; 

The lifting and turning motions are provided for in the 
usual way and call for no special comment. The travelling 
along the quay is dealt with by hand power. It is in the 
luffing motion that the cranes warrant some more particular 
description, the type of luffing gear adopted being the 
Musker Davison patent. This gear has been adopted in 
several instances lately, such as Bristol Docks, seventeen 
cranes; Hull Joint Dock Committee, thirty-four cranes ; 
Hull and Barnsley Railway, three cranes ; Para Docks, two 
cranes; Butler’s Wharf, London, two cranes; Imperial 
Paper Mills, Gravesend, one crane; Tilbury Coaling 
Company, London, four cranes ; and Barcelona, Spain, 
one crane these cranes being manufactured by various 
makers, the luffing gear being arranged by Mr. Arthur 
Musker, of 11, Victoria-street, Westminster. 

In this system the crane jib is built on the cantilever 
principle. and has an extended end towhich are attached 
the counterbalance weight and tie rods. The other ends 
of the tie rods are attached by a pin joint to a travelling 
crosshead, which is guided in a vertical plane directly 
underneath the jib fulcrum pin. A screw, coupled direct 
to an electric motor, gears with a nut in the crosshead, and 
by the rotation in one or other direction of the motor the 
jib is luffed outward or inward. ‘The lifting rope passes 
over pulleys on the crosshead, and a corresponding set 
of pulleys is fixed upon the mast. When the jib is luffed 
inwards the lifting rope is payed out to compensate for 
the rise of the point of the jib, with the result that the load 
remains at the same level no matter to what angle the jib 
is luffed. A great saving of power is claimed for this 
arrangement, since the power required to alter the radius 
is only that consumed by friction. 








AUTOMATIC WIRELESS TRAIN CONTROL. 


By the courtesy of the London and South-Western 
Railway there has been for some months, on that com- 
pany’s Hampton Court branch, a system of automatic 
train control, wherein a train is automatically pulled up, 
should it enter a danger zone. On Tuesday afternoon 
last a demonstration of the system was given. 

Briefly, the method employed, which is known as the 
Prentice automatic system of wireless train control, is 
that a current of high frequency is sent along the line by 
means of a wire laid in the four-foot in troughing on the 
sleepers. This wire is known as the wave wire, and it 
acts on an arrangement of antennz—technically known as 
the harp—which is on the locomotive, and is composed of 
nine wires. So long as the harp is receiving energy from 
the wave wire, a green visual signal is given in the cab of 
the locomotive. 

The high frequency current enters an apparatus box 
at the end of the section, and its primary is controlled by 





the brake should the train be pulled up at an unsuitable | 


place, but this does not switch out the red light. 

The diagram of connections appended hereto sets forth 
in greater detail the main features of the system which 
has been outlined above. 


The precautions taken were that of adding a wooden 
shield at the stern and the provision of 120 breaking 


| ropes fastened to the cable chains of anchors, which had 


Fig. 1 covers the apparatus | 


on the engine, while Fig. 2 includes the co-operating | 


arrangement on the track. 
attention. 

The track circuit is fed from any suitable source 
of supply 9—in this case 110-volt 60-cycle alternating 
current—through the transformer 6. The secondary is 
connected to the running rails, which are divided into the 
signalling sections, as usual, by insulated joints at 7. 
The track circuit of one section passes through the relay 5 
of the section behind, so that the presence of a train or 
vehicle causes short-circuiting, thereby releasing the 
relay 5 for the section in which the “ danger” intima- 
tion is to be given, 

The high frequency plant, the primary of which is 
controlled by the relay 5, includes the transformer 1, 
spark gap 2, condenser 3, and helix 4, and is of any suit- 
able character as long as it supplies the required high 
frequency current to the wave wire 8. It will therefore 
be seen that the wave wire 8 continues to receive high 
frequency current unless the de-energising of the governing 
track circuit relay by short-circuiting causes its cessation. 

On the engine, the harp 1—Fig. 1—transmits radiant 
energy received from the wave wire to the coherer 2. 
This is, as has been explained, continuously rocked by 
means of solenoid 3 and its co-operating latch device. 
Relay 4 operated in synchronism with the coherer 2, 
being closed as the waves from the harp break down the 
resistance of the coherer and reopened as the resistance is 
re-established. Its closing completes the circuit of relay 5, 
but as the latter is of a slowly de-energising time design, 
it holds over the pulsating action of the relay 4, causing 
continuous action of the master relay 6 as long as the 
influence of the high frequency waves from the wave wire 
are felt. 

The master relay 6 controls solenoids 7 and 8 respec- 
tively, which are used for operating the whistle and brake 
valves, and also the display of the red or green light. 
The latter is continuously presented, while the high 
frequency waves are being received, but immediately the 
influence is lost, the green changes to red, the brakes are 
applied, and a whistle or buzzer is caused to sound. The 
holding relay 9 for the brake system is fitted with a push 
button 10, whereby the driver can release the brakes to 
control the running of the train at discretion through the 
remainder of the section; but the red indication con- 
tinues to be displayed, and the whistle or buzzer to sound, 
so that the driver cannot possibly ignore the warning he 
has received. 

If the section ahead becomes clear, whether the train is 
standing or is still moving, the corresponding track circuit 
relay is again actuated, re-establishing the high frequency 
circuit, and thereby restoring the indicator, brake and 
whistle or buzzer relays to “ line clear ” conditions. 

It is pointed out, therefore, that :—(1) The driver receives 
a persistent “danger” indication, in combination with 
initial brake application ; (2) subsequent action at dis- 
cretion is only permitted in conjunction with insistent 
warning; (3) he is informed of the restoration of “ line 
clear ’ conditions ; (4) the apparatus involves the positive 
maintenance of a “ line clear” indication, in combination 
with positive action in the event of “‘ danger,” failure 
or other adverse influence. 

The automatic character of the installation is also 
emphasised by the introducers, who urge that it enables 
a line to be worked to its full traffic capacity, there being 
no loss of time during the transmission of bell signals 
and the mechanical operation of a number of levers. It 
is claimed also that in case of fog a driver is given all 
necessary information as to the conditions ahead, even 
if he cannot.see any of the fixed signals ; that in circum- 
stances where it is difficult to give a good look ahead, 
owing to the lay-out of a line, the same advantages are 
realised ; and that the installation meets all requirements 


‘ 








The latter may receive first | 


been deeply buried in the ground of the yard, each breaking 
rope having a breaking strength of 50 tons, while the shield 
had an area of 135 square feet. The steamer’s launching 
weight was 3600 tons, and when she moved it was so slowly 
that never at any time was there fear that she would run 
into the opposite quay. This was put down almost entirely 
to the wooden shield, for, after thirty-six ropes had broken, 


| the vessel stopped at a distance of 48ft. from the launching 
ways, whereas it was calculated that she would not be 


stopped till she was 135ft. from the opposite bank—which 
would mean 220ft. from the launching ways. 

The Chaplain, as well as her sister ship Dupleix now 
being built, are to the order of the Chargeurs Réunis, 
and they are intended for the South America trade. Two 

















THE CHAPLAIN WITH LAUNCHING SHIELD 


other steamers of similar type are to be built in another 
yard. The main particulars of the Chaplain and Dupleix 


| are as follows :— 


433ft. 5in. 
415ft. 2in. 
53ft. 10in. 
37ft. 7in. 
26ft. 3in. 
12,955 tons 


| 
Length between perpendiculars .. 
[Sea os ae 
Depth to spar deck ee 
Mean draught fully loaded .. 
Displacement at this draught 
Gross total register sn 7650 tons 
Deadweight capacity Sta oe’ “Galata Lee 
Indicated horse-power.. .. .. .. «. «. 4000 
Speed in service er nae «os «oe es Sets 
Speed on trial 12 knots 


The Chaplain is built of Siemens steel, and has seven 
water-tight bulkheads, worked up to the main deck. 
There is a double bottom, in six compartments, having a 
total capacity of 1300 tons of water ballast. This has been 
worked from end to end of the ship. There are also three 
decks, extending from stem to stern. At the centre 
there is a long bridge with two large roofs for the accommo- 
dation cabins of passengers and officers. Above this is 
a large house containing the captain’s quarters and chart 


















































a relay connected to an ordinary track circuit. This'as regards safeguards against the non-observance of | room. The crew—deck hands, firemen, greasers, &c.—are 
Fig. 1. 
6 39 
1. Harp. { 4) 
2 Coherer " Fig. 2 aes 
3. Coherer operating Solenoid and 
4 Dee — i. High Tension Transformer. 
6. Time Element Relay. = apaek Gap. 
6. Master Relay. aH — 
7. Whistle or Buzzer Solenoid ry Tr a Ba 
6 Brake Valve Solenoid. é reais Relay. ae 
9. Hold Relay. 7. Insulated Rail Joints. 
10. Push Button. & Wave Wire 4 
a Bon Eon matters. 9. 110 volts 60 cycles Feed Wires 
R. Red Light. 
G. Green Light. 
Pmt. 
77) 3000 Fe - c 2700 Ft B 500 Ft A 
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DIAGRAMS OF THE PRENTICE SYSTEM OF AUTOMATIC TRAIN CONTROL 
berthed forward, while the staff is berthed aft. In the 


relay, in accordance with the principles of track circuiting 
now so well known, is de-energised when a train or part 


of a train is in the section, and this causes the flow of the | 


high frequency current to cease. The harp now no longer 
receives its energy, so that a relay on the locomotive is 
closed, and this causes the green visual signal to be switched 
out and a red light switched in. The brake is automa- 
tically applied simultaneously, and a whistle or buzzer 
may also be sounded. 

The apparatus box consists of a transformer for the 
track circuits and one for the high frequency current, 
a spark gap, condenser and helix, also the relay, already 
ferred to, connected with the track circuit. 

On the locomotive, besides the harp, there is a coherer 
which is continuously rocked—about eighty times per 
minute—by a solenoid and co-operating latch device. 
Working in synchronism with the coherer is a relay con- 


trolled by a time relay, which in turn controls a master relay. | 


Vhe time relay is provided to allow for decoherance. 
‘he last-named controls in its turn the solenoids used for 


operating the whistle and brake valves and the red light. | 


A push button is provided to allow the driver to release 


signals, combining, in fact, the development of the track 
circuit, now so strongly recommended in many quarters, 
with the direct signalling and control of trains. 

As shown on Tuesday, the effect of another engine 
being in the section was sufficient to pull up a train against 
full steam and with the regulator still open. 








THE LARGEST STEAMER BUILT ON THE 
RIVER LOIRE. 


On August 5th the largest steamer ever built at Nantes 
was launched on the morning tide. She was the Chaplain, 
and was the 31lth boat launched from the slips of Loire 
Works, Ateliers and Chantiers de la Loire. In front of 
the yard the river is not very wide, only about 788ft., 
and as the steamer had a length of 433ft., the problem of 
| pulling her up was somewhat difficult. The slip has a 
‘ length of 555ft., and a declivity of 7 cm. per metre. 


*tween decks there is accommodation for 1024 steerage 
passengers, dining-rooms, &c. Three hospitals, each with 
twenty-eight berths, are arranged aft, together with the 
powder store-room, the ice-room of 28 cubic metres, &c. 
The four holds are of large size, and fitted with large 
hatches, measuring from 28ft. Yin. by 16ft. 5in. to 19ft. by 
16ft. 5in., all served with derricks and eleven powerful 
steam winches, capable of lifting from 5 tons to 20 tons 
each. 

The main engine is to be of the three-cylinder triple- 
expansion type, with cylinders 28in., 46in. and 76in. 
diameter, and a stroke of 52in., and designed to develop 
4000 indicated horse-power at 74 revolutions. The 
bronze four-bladed propeller will have a diameter of 
19ft. 6in. Steam is to be supplied by three marine 
cylindrical boilers, working at 200lb. The grate area 
is to be 185 square feet, and the heating surface 8073 square 
feet. Four lateral bunkers are to be provided. There 
will also be a cross and a reserve bunker having a total 
cubic capacity of 66,000 cubic feet. The boilers will 
exhaust into one funnel. The rigging will consist of three 
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pole masts. 
heated by steam radiators. 


The launch of this large steamer was quite an event in | by ¢ 


the history of the Loire and its navigation. We give a 


view of the stern showing the wooden shield. 








EVEN TURNING MOMENT OF QUADRUPLEX 
AIR COMPRESSOR. 

WE have received from Reavell and Co., Limited, a 

photograph—of which we give the accompanying repro- 


duction—of a Reavell quadruplex air compressor being | 
The latter was of | 
the ordinary four-pole open type—which is one of the | 


driven by belt from an electric motor. 


firm’s standard test sets — and the compressor was a 
standard single-stage machine of 600ft. capacity at 90 lb. 
pressure. 

Messrs. Reavell point out that the curve of the loose 


side of the belt is a sign that the drive was perfectly | 
regular, for, though the photograph was taken with a | 


The vessel will be lighted by electricity and 


| submission of adjusted monthy records to the chief mechanical 


Efficient steam shed working being retarded by a haphazard 
lack of system, the writer determined to bring matters into line 
reating a method through which every locomotive foreman 
would automatically become aware of the daily working and 
exact amount of the plant for which he bore responsibility to his 
divisional superintendent ; at the same time it would furnish a 
daily record of operations for speedy reference ; the basic ideas 
being :—Discouragement of unnecessary out-station corre- 
spondence, the registration of shed foremen’s duties within 
plainly defined limits, the enforcement of their dealing solely 
with their own responsibilities, and being only concerned with 
daily happenings ; making the divisional superintendent with the 


engineer or locomotive superintendent responsible for yearly 
results—in other words, the locomotive foreman being considered 
the cutting edge of the tool ; making the divisional superintendent 
the right arm of the directing brain, the head of the department. 

To show clearly the number of engines definitely booked to 
each steam shed—a vastly different matter from the number 
of engines each shed would hold—boards were first made for 
divisional office use in the year 1903, named ‘ power distribu- 
tion boards,” similar to those mentioned on page 58 of your 
issue for July 18th, 1913. Simple disc-headed taper plugs, 
bearing the number and class of each engine were used for 
insertion as required, instead of hook-over tablets, being found 








AIR COMPRESSOR UNDER TEST 


thirty seconds exposure, while the compressor was running 
at over 200 revolutions, and absorbing 100 horse-power, 
there is no flapping of the belt whatever. They justly 
claim that it shows a remarkably good result. They also 
draw attention to the fact that the pulley is an ordinary 
rim pulley, and not a solid disc wheel, so that there is no 
adventitious aid to even turning moment in this respect. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


TRAIN CONTROL. 


Sir,—The article on “Train Control,” particularly that 
. al ; ° *.2 . o 
| staffs at out-stations ; all necessities being foreseen and handled 


” 


portion showing a system of “engine distribution boards, 
has interested me, and I will be glad if you can kindly accord 


space for description of an arrangement schemed out and 


successfully worked by myself about ten years ago for a railway 
company in India, illustrations of which are supplied, their 
genesis being made clear by remnants of the original rough 
sketches accompanying this letter. 


BomsBay, Baropa AND CENTRAL InpIA Rattway. 
ExaMpLe Y.—Daily Distribution of Power. 











See b ap hehinn weit ...Steam shed. BOD. Svc ascccccnucten 
A Service. 1 2,3 4/5 6'7:)8 9/10 11 12 13 14 15 16 17 18/19/20 21 '22/23 24 25 26 27 28 29/3031 Total. 
B Mail «eee. 290 291'293 295 | 4 
C Passenger -- .- 146 147 148 151152 153 156 158 160 161 | | 10 
D Locl. pass. .. ..150 | | 1 
E_ Spl. pass. -5) =e | 1 
F Goods -- «+ ..| 87) 88) 90; 92) 93) 94 95) 96 97) 98 99 | 11 
G = Loel. gds. o. en faee | 1 
H_ Exp. gds. os. ort eee | | 
I Spl. gds. . és - ae ee 1 
J Shunting os «nf BY ® 2 
Rigas .. .. ..) Bt } 1 
L Pilot | 
M Spare... 4145 2 
N Wash out 6 81 83 85154)157159 149 16: | 7 
OE. repairs <e: oud eel ae | 2 
PB. repairs ce weflae | 1 
Q Works ee: 7 100 162 3 
R_ On loan 2'292) 91 { 3 
S | Weather .. Fair. Wet | Windy REMARKS.— 89 waiting coupling rods, my ‘“* No.—— Date ——.” 50 
SS eee eee eae _ 162 sent shops, your ** No. ,Date— .” 
——, 292 sent Delhi, your “‘ No. Date ——.” 
294 received from shops, your ‘‘ No. —— Date.” 
(Signed) Locomotive Foreman. 


Bompay, BaropA AND CENTRAL InpIA RatLway. 
Example Z.—List of Power Allotted to 





save in so far as certain foremen cared to have their own arrange- 





less expensive and easier to manipulate. These boards had to 
be adjusted more or less on out-station correspondence, and it 
was soon found more suitable for the information to be sub- 
mitted in the form of daily reports from the foremen, and the 
“\daily distribution of wer” form—herewith shown—was 
evolved and brought into action. These were filled up in every 
shed every evening according to the day’s work, and arrived in 
the divisional headquarters early every following morning, or 
as soon afterwards as distance would allow ; were duly checked 
and annotated by the clerk concerned, and dealt with by the 
divisional superintendent himself first thing in the day, he thus 
having before him a daily definite and complete record of the 
whereabouts and efficiency of every engine under his control, 
filed ready for use at any moment ; such matters as unauthorised 
transfer, excessive time under repairs, and irregular washing out 
being immediately prevented, while details of the amount of 
power required at different seasons of the year for varying 
conditions of traffic were quickly to hand, thus avoiding irre- 
sponsible verbal discussion between locomotive and_ traffic 


solely by the divisional superintendent through his locomotive 
foremen, he was thus in a position to guide and instruct the 
district traffic superintendents as to the best and proper use of 
the power supplied, so that locomotive requirements would not 
clash with public necessity. The boards were then abolished, 














ments for filling in the distribution forms, the writer havi 
always been of opinion that, apart from certain necessary “i 
clearly specified routine, the members of. an Assisting oe 
should be permitted as much individual action as POssible . 
and, except in the larger sheds, they were not required, ag * 
station of some thirty to forty engines a good foreman easily 
carries in his head their detailed movement throughout the da 
Lists showing the exact number and class of enyines booke 
to each out-station were also issued and accurately maintained 
and allowed to be altered only on the authority of tho uivisional 
oftice. For the first year of their use, the powe1 distributio, 
forms, or ** P.D. sheets,” as they came to be called for sake of 
brevity, were filed for every day in the divisional vttice, afte, 
wards one for a certain day in each week only wu kept, the 
remainder being used for rough sketches, dratts aid issue *e 
out-stations in place of wasting ordinary foolsvap, This 
matter was considered when the form was designed, to work in 
with a re-organised system of divisional correspoudence ti, 
writer had in hand, by which economy in office exponses, coy. 
bined with clarity of expression, was obtained, suci pernicioy, 
terms as “ miscellaneous” and ‘et cetera” being totally taboo 
every possible development having its proper desizuation ang 
method of being dealt with. Scrappy, Ul-conditioned notes 


written on both sides of the paper, often in pencil, were for. 
bidden, all correspondence being reduced to foolscap size, 
In this connection, the dimensions of the P.D. siicets Were 
determined ; the number 31 of column A does not, as would gt 


first appear, stand for a monthly date, but is the resuti of obtain. 
ing as much information as possible on a standard sheet of 
foolscap. That number of passenger engines working daily 
outwards would denote a very large steam shed abroad, wher 
such centres have not yet reached the proportion. usual oy 
British railways, and enlargement and reduction in the number 
of the engine spaces is recommended. This mighi, perhaps, 
be more conveniently arrived at by heading the siwet length. 
ways of the paper. The columns were lettered and numbered 
for quick accurate reference. Column K_ should read “ Per. 
manent Way,” and not * Ballast.”” It will be observed that the 
total column will, when the form is properly filled in, always 
add up to the exact number of engines booked to the shed, 
Engineers responsible for the working of long, ramiitied and 
developing divisions, wishing to formulate a definite policy as 
to the distribution of power and stock and allotment thereof to 
various Classes of trattic, will appreciate the capabilities of this 
form. It can also be used for asimple statement of actual steam 
shed capacity. ‘The writer remembers the Indian Railway Board 
casually putting the questiou to a locomotive foreman, * How 
many engines are there in this shed ?’’—the building provided 
actual cover for eight to twelve main line engines—and some 
time elapsed before it could be made clear that what was meant 
was the number of engines booked thereto—some forty odd— 
the query being at once satisfactorily answered by «@ reference 
to a list which had just been issued similar to example Z, 
Similar types of forms might serve for almost any class ot plant 
used in railway construction and running. ‘To save further 
description and clarify what has already been written, a form Y, 
filled in for a steam shed controlling fitty engines, and a copy of 
the rules that were issued for guidance in making out the same, 
are also ensampled. 

Sole originality for the idea is not claimed by the writer, 
It is the final result of many years’ hard thinking on lines of 
work done by the mechanical engineering departments of the 
London and North-Western and the London, Brighton and 
South Coast railways, based on a less developed system used 
in China some twenty years ago by Mr. G. D. Churchward, the 
first locomotive, carriage and wagon superintendent to hold 
office in that country. In its present improved form, it was 
introduced into India in the face of great opposition, a Committee 
on “ Forms,’’ composed principally of tratne and audit officials, 
reporting that “it was not in use on a certain branch line and 
served no useful purpose on the main line,’ which report was 
readily endorsed by the administration. The form was with- 
drawn, but it had so proved its necessity, particularly tor com- 
pilation purposes in the locomotive superintendent's ollice, 
that it was soon afterwards brought into useful existence by the 
writer when managing the principal workshops, in order that, 
by being able thereby speedily to trace the daily progress ot 
engines and vehicles through the works, a reduction could be 
made in excessive length of time taken for repairs. Another 
type of board on the same principle was also introduced for 
computing the monthly mileage on each division. : 

Most of the points raised in your correspondent’s articles 
have received and are receiving close attention from the manag- 
ing engineers, locomotive superintendents and their assistants 
all over the world, and one would like to have time in which 
fully to discuss them, particularly that of the most suitable 
arrangement of a board of administration, and the matter of 
the remarks as to “ interdepartmental jealousy ’’—whatever 
that may mean. With regard to the question of rigidly separated 
departments, the present writer is of the same opinion as 
Mr. Brounger, the late director-general of the Orange Free 
State, viz., “* The English system is the best, if properly worked,’ 
especially if firmly carried out under @ capable managing engi- 
neer, thus preventing such an anomalous state of aftairs as 
lately occurred on a railway in England with leanings towards 
American methods, whereby the carefully considered ruling 
of the chief mechanical engineer as to the correct handling of 4 
certain class of traffic was actually flouted by the traffic otticials 
responsible for having the necessary equipment ordered, ready 
to hand, serious indiscipline resulting. 

I would ask your indulgence for the brief consideration ol 
two other matters on which opinions vary ; first, that of refer- 
ence to trains by numbers instead of timings, and the twenty- 
four hour o’clock method. After long practical experience of 
both arrangements, I cannot agree that the British procedure 
is inferior to that in use on many railways abroad, notably 
India. It is noted that in an advanced stage of the disease an 
appalling formula is eventually arrived at for the purpose of 
describing one harmless necessary train. Why make extra 
work by denoting, say, the ‘‘ 2 p.m. ex Euston,” by a complicated 
sign which after all involves a process of mentally harking back 
to the time-table timing ? The “ two o’clock ” will always be 
the ‘“‘ two o’clock ” throughout her career down the line. Why 
not “let her go at that ?”” Take the two methods side by side, 
using, as in India, odd numbers for down and even numbers for 
up trains. The English train being the two o’clock from Euston 
and a mail train also, that of India being, say, a down mail 
from Calcutta leaving at nine o’clock at night, both leaving ten 
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tt tt tt tet een tenes Steam shed. DRAG: 20 00:5:5555000 191 ninwisete. Waka 
‘ | | | | | | Euston 2 p. hence 2.10 ; 
A Service. 1,;2};3)4;5/6/7/8/9/10 11 12/13 14/15 16/17 18/19) 20 Calcutta 15 down mail left 21. 10 o’clock ; or 

B Mail . ./290 291/292 293294205 | | a eRe 6 | this bei tae sod eon ep ped mwe or rangpicnnecy puaaaia 
© | Passenger - -|145 146/147 148 149/150 151)152|153 154 155 156|157 158,159 160 161 162 | (iid) a [SS Se eee eee 
D | Locl. pass. |. ¢: | oe | | ie when such an operation ever takes place. Nothing is gained 
E Spl. pass. | foe | | in abbreviation or clarity of description. As regards the 
F | Goods 81 82) 83 84 85) 86 87| 88] 89, 90 91 92/ 93 94) 95 96 97 98] 99 100 | 20 24 o’clock business, the only sound reason I have ever heard 
G  Locl. gds | | | | } } advanced for its use in India is that driver’s tickets are 
: ae | | | thereby more easily dealt with, though with the enormous 
J |Shunting ©. 2] 2 sf 4 gl a 7 | | | | 6 amount of clerical assistance in force on railways in that country 
K|‘Ballastt .. .. .. | there is no advantage in considering this item. A or P etli- 
“a L_ Pilot pee ae | ciently denote the time of day; 21 o’clock simply means that 
ab Mj) Spare... | | one has mentally to throw back to the fact that nine o'clock 
N_ Wash out -- ..| Accommodation for six main line or ten tank engines. | at night is meant thereby, better described as 9 p., which might 
> 4 se ser ere itt ieee nailer just as well have been stated at first. The system of numbering 
niwan . = ” : | trains may be of some use for suburban traffic or special goods 
R!Onloan.. |. °! } | | working or on construction, but is inadvisable for regular main 
bed | | line mail, passenger, and goods trains. These, like human beings, 
| me are entitled to their individuality, and better work is done all 
S | Weather .. Fair. | Wet. | Windy REMARKS.—Shed holds twenty main line passenger engines under cover. 50 round when that idea, and its necessary corollary, esprit de corp’, 


receive consideration. 
The second item is that of the airy dismissal of the chief 








» (Signed) Locomotive Foreman. 








Ava. 29, 1913 
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=— 
t permanent way engineership of a railway as a post not 
2 directly on the subject of train control. One would 


oaring bode 2 : 
ser responsibility for efficient means of transit under 
= signalling & vital factor, especially on railways involving 


constructional development, as well as open line working. 
Railway engineers have worked long and unostentatiously in 
@ their work as near to perfection as possible, with the 


atte 
a that in these days of superficiality, forgetfulness and 
lime-lit posturing for popularity, it appears easy for amateurs 
temporarily to balance themselves on the summit of the edifice 
erected 3 those men; not only that, but at the same time to 
attempt to invert the pyramid of organising and executive con- 
trol by tinkering with its foundations. Any permanent way 
engineer W ho has controlled atid arranged his ballast and 


material train timings and runnings, providing also for the health 
and provisioning of his staff, need not deem himself incapable 
of successtully tackling the present fashionable myth, entitled 
“4 special knowledge of train control.” He and his colleague 
of the locomotive department, like steady old McAndrew, of 
the mercantile marine, say, with apologies to the true Poet 
Laureate of England— 
Ours at the last, when all is done it lies within our hand 
The fault that hurls a thousand tons a scrapheap on the land. 
Cecuw. G. Howsin, A.M. Inst. C.E. 
Consulting Engineer ; late Senior Divisional 
Locomotive, Carriage and Wagon Superin- 
tendent, B.B. and C.1. Ry. Co., India, 
August 22nd. 
CIRCULAR TO ALL Locomotive FOREMEN. 
© Daily Distribution of Power,” Form L 211, F. 

(1) Above will come into force on January 7th, 1905. 

(2) A sample form for reference is enclosed. 

(3) Engines away at out-stations waiting to work return trains 
are to be shown working passenger, goods, or as the case may be, 
in their respective columns. 

(4) Only engines actually idle for the twenty-four hours or 
more to be entered in column M. 

(5) Engines washed out and running the same day to be 
entered in column N in red. 

(6) Engines washed out in the usual course and waiting their 
trip next day to be entered in column N in black. 

(7) Black to be entered first ; red afterwards. 

(8) If an engine is stopped for the works, but is being delayed 
in despatch thereto from the shed, it is to be shown in red in 
column O or P, as the case may be. 

(9) Engines waiting inspection, or under orders for shops, are 
not to be written about in the remarks column, except tor the 
first day stopped, and are then to be entered in red in columns 
0 and P respectively. ‘Thus, if engine 500 waits orders re a 
cracked cylinder or other engine work, it is to be shown red in 
column O; if for a leaky tube plate or other boiler work, red 
in column P. 

(10) Remarks column may contain any short reminding 
references (condition of power only) that the locomotive fore- 
man may deem necessary; but this does not absolve the 
responsibility of fully writing in on such subjects in the first 
instance. 

(11) When an engine is sent to or received from the shops, 
special remark must be made on the form for the day on which 
the transfer has operated. 

(12) An engine working two trains in the twenty-four hours, 
say, for instance, its regular passenger train and afterwards a 
special goods, is to be shown in black in column C, and red in 
column 1. If an engine regularly works two trains within the 
twenty-four hours from its home steam shed, it is to be shown 
black for its first out train and red for the second or third, as 
the case may be. This does not apply to local suburban traflic 
service. 

(13) Mixed trains to be shown as passenger trains in column C. 

(14) ‘Troop, inspection and Vice-regal trains in column E. 

(15) Column L, * Pilot’ means “ Standing bank” or shed- 
turning purposes. 

(16) Column R, engines on loan to other sheds, divisions, 
railways or to the permanent way department, to work abso- 
lutely in charge of that department. ‘They are to be entered 
up in order of their transfer. 

(17) Column §, for locomotive purposes in this climate ** Fair,” 
“Wet,” “ Windy,” are sufficient. Cloudy does not affect engine 
working, and such a day is booked “ Fair.’’ Weather to be shown 
by leaving the items uncrossed accordingly. 

(18) Engines shown red are not to be counted in the total 
es” with the exception of those entered in red in columns O 
and P, 

(19) If there is not anything to be entered, “ Nil”’ is not to 
be written, but the column is to be left blank. 

(20) Total column. The object of this is to show precisely 
the number of engines working in and from the shed, inclusive 
of those standing or on loan, and when added up must always 
show the exact number of engines booked to the shed. 

(21) Engines to be entered in consecutive numbers, with the 
exception of column R. 

(22) This form must be made out from 12 a.m. to 12 a.m. 
or 6 p.m. to 6 p.m., and must be in the divisional superintendent’s 
office by 9 a.m. on the morning of the day following the one for 
which it is made out. 


THE ASSOUAN DAM. 

Sir,——-The sectional drawings of the dam published in these 
columns on May 16th and June 20th respectively, and repro- 
duced herewith, indicating a settlement in its new masonry, 
suggest a very interesting point with regard to the tensile 
strength of rubble masonry. 

The new masonry is shown to be settled from the level of the 
top of the old dam downwards, indicated by the line E D in the 
tinted drawing herewith. In his letter to you of the 20th of 
June Sir William, when dealing with the “ travelling ” of the 
water, writes of “ the new work which has settled and the part 
pe by the old work, which had not settled as shown in the 
section.” 

Now please look at my drawing. The words in the above 
quotation which I have italicised have reference to the darkened 
part bounded by the letters ABCDE. The letters E D show 
the suggested course of the crack caused by the alleged sinking, 
and the letters A B the crack that would ordinarily occur imme- 
diately the lower r *ss of the new wall slid down from E D. 

It was a crack this nature—as at A B—which, I think, 
Mr. Alessandrini had in his mind when he wrote with regard 
to such a settlement: “‘ A fissure between the new and the old 
dam ought to show all along the roadway on the top.” To this 
Sir William replied : ‘‘ If the whole of the dam from side to side 
had not been new work—see section No. 2 of June 20th—the 
crack might have come right up to the roadway. The homo- 
geneity of the upper masonry has stopped it [the settling] 
where I have shown it.” 

Let us now look at the matter in detail. (1) Take a metre 
length of the wall supposed to be sunk. Let it be clearly under- 
Stood that the masonry is composed of angular pieces of granite 
Set in cement mortar, 1 to 4, with outside facing of dressed 
granite set in cement mortar, 1 to 2. 

_ (2) The weight of the block A BC D E for a length of 1.00 m. 
1s 75,000 kilos. (75 tonnes). I am using French weights and 
measures. j 

(3) At the point B are rails over which trolleys rattle along, 
and close to the parapet are the heavy rails for the very heavy 
cranes. The trolleys and cranes exercise a moving, vibrant 
load of from 40 to 50 tonnes on B C per metre run. 

(4) A metre run of the parapet C weighs about 3 tonnes, in- 
cluded in the 75 tonnes. 





(5) The lower part of the masonry is supposed to be sunk from 
the line E D, leaving the part shown by the dark tint overhanging 
4.10 m., with its superincumbent weight standing intact. 

(6) Problem: Will the block shown by the dark tint stand 
without cracking with a moving crane and trolleys rattling 
above ? ; 

(7) If so, how? The blocks of angular granite rubble being 
comparatively small, we cannot depend on bond. What, then, 
are we to depend on? Evidently the cement mortar, the 
matrix, which gives ‘“‘ homogeneity ” to the mass C D F G. 


Cross Section of Solid Dam. f 
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(8) In modern construction, e.g., the new regulations for users 
of reinforced concrete published by the London County Council, 
the tensile strength of cement is set down as nil. There is, 
however, the “ grip ” or adhesion of the mortar. 

(9) The ultimate (tearing apart) grip of 1 to 4 cement mortar 
between bricks is given in “* Rivington’s Notes” (page 186, 
Vol. III., 1904) as 23 lb. per square inch, or 1.61 kilos. per square 
centimetre. 

(10) So soon as the support is taken from undér E D the 
adhesive or grip strength of the mortar comes into play, and the 
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weight of the block A B C D tends to cause it [to rotate on 
point A, and but a slight movement would cause the triangular 
part A E D to drop by gravitation and in so doing to give the 
whole mass a downward pull. 

(11) Including the thrust of the trolleys and cranes with the 
weight of the masonry we have a force of, say, 100 tonnes per 
metre run, exercising itself about A. Now, what is there to 
withstand this strain ? 

(12) The adhesive resistance of the mortar would be ultimately 
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exercised along some such crack as A B, giving an area for the 
1.00 m. length of 50,000 square centimetres. The full resistance 
of the mortar would be exercised at B and at A, the hinging 
point, the resistance would be about nil—see diagram. A mean 
of 1 kilo. per square centimetre would therefore be a fair compu- 
tation of the grip resistance of the mortar. 

We have thus an ultimate resistance in mortar of 50 tonnes 
against a thrust and pulling strain of 100 tonnes, which is twice 
the breaking strain of the mortar, 





It is clear, therefore, that if a considerable length of the new 
masonry of the dam has settled as suggested, it could not do so 
without showing @ longitudinal crack in the road above at a 
point somewhere near B. Accordingly, as there is no crack in 
the road, it is obvious that there has been no settlement. 


Alexandria, August 15th. 
Rospert WILLIAMs. 


HUMPHREY PUMPS AND FEN DRAINAGE. 


Sir,—As the secretary of the Humphrey Pump Company is 
away on holidays perhaps I may be permitted to reply to Mr. 
E. G. Crocker’s letter appearing in your issue of the 22nd inst. 
I was sitting next to Mr. Crocker in the Senate House in Cam- 
bridge when he made the remark now given verbatim in his 
letter. I pointed out to him that the comparison was unfair, 
because the cost of the steam pumping plant did not include 
the cost of the boilers, and Mr. Crocker frankly admitted that 
this ought to have been mentioned. He did not, however, at 
the time correct the erroneous impression he had left on his 
hearers, and hence the letter from my company was necessary. 
The summary of Mr. Crocker’s remarks as reported by your 
representative at Cambridge clearly shows how those remarks 
were understood, and that no one was aware that the important 
item for steam boilers had been omitted from one side of the 
comparison. 

Further, Mr. Crocker did not state that the price quoted by 
the Humphrey Pump Company was given hurriedly and the 
covering letter contained these words: ‘‘ We should hope, on 
looking more carefully into the matter, to reduce this figure con- 
siderably, but in the meantime we can only put forward a 
covering price.” 

In his letter Mr. Crocker says: “‘ If, however, the cost of the 
boilers and boiler-house plant be added to the tender for steam 
engine and centrifugal pump, the tender for the Humphrey 
pump is still 50 per cent. in‘excess of that for the steam installa- 
tion, exclusive of foundations and buildings in each case.” 
Now, a simple calculation shows that if this is so, then two steam 
engines of 300 indicated horse-power each coupled to centrifugal 
pumps and including steam boilers and all accessories, piping, 
&c., can be purchased for £6 16s. 8d. per indieated horse-power— 
a figure which is much lower than we have seen in any quotation 
for a high-class steam pumping plant. 

H. A. Hompurey, M. Inst. C.E. 

London, S.W., August 26th. 





Re WATER HAMMER. 


Str,—I have been reading the Board of Trade Report of 
Formal Investigation No. 2226, in reference to the explosion 
from a cast iron stop valve chest on board the s.s. Araguaya. I 
quite agree with the finding of the Court that this was due to 
water hammer, but am at a loss to understand how so small a 
body of water could have such destructive energy imparted to it 
in so short a distance, as shown in Figs. 4, 5, and 6 on Plate 7 
of the above report. I should like to have the opinions of 
some of your correspondents, not forgetting yourself and Mr. 
Stromeyer. RIALTO. 

August 16th. 








FORTHCOMING ENGAGEMENTS. 


MONDAY, SEPTEMBER Ist, TO SATURDAY, SEPTEMBER 
6TH. 
INTERNATIONAL ELECTROTECHNICAL COMMISSION.—Meeting 
in Berlin. 
MONDAY TO THURSDAY, SEPTEMBER ist TO 4ru. 


Iron AND STEEL InstiruTE.—Meeting at Brussels. For 
programme see page 160, August 8th, 1915. 








Tue ARcH PRINCIPLE oF SHip ConstrucTION.—Orders for 
two cargo ships to be built on the arch principle of construction 
under the Ayre-Ballard patent, and each of a deadweight 
carrying capacity of about 3400 tons, have just been placed by 
Furness, Withy and Co., Limited, of West Hartlepool. One 
of these vessels will be built by the North of Ireland Shipbuilding 
Company, Limited, at Londonderry, and the other by Osbourne, 
Graham and Co., at Hylton, near Sunderland. The builders 
take a licence from Swan, Hunter and Wigham Richardson, 
Limited, and Mr. Maxwell Ballard, of Wallsend, who are the 
joint proprietors of the patent, and Mr. Ballard is supplying the 
designs. It is a matter of considerable interest to shipowners 
to know that, although the arch principle of ship construction 
is of comparatively recent date, yet during this year alone 
three vessels of this type have been taken in hand at various 
shipyards. One was delivered to Canadian owners a few months 
ago. A second similar ship is under construction by the North 
of Ireland Shipbuilding Company at Londonderry, and the 
third, for the Donald Steamship Company, of New York, is now 
receiving her finishing touches at the yard of Osbourne, Graham 
and Co. The chief advantages of building on the Arch 
principle are claimed to be a large reduction in first cost, cargo 
holds free of pillars and other obstructions, and increased carry- 
ing capacity combined with very low net tonnage—namely, 
increased strength, better stability, greater freeboard, an 
unusually high deck platform, and no so-called “wells ” either 
forward or aft of the bridge amidships for seas to fill. 

STANDARD SPECIFICATION FOR BROKEN STONE AND CHIP- 
PINGS.—We have received a copy of the British Standard Specifi- 
cation,for Sizes of Broken Stone and Chippings (Report No. 63). 
The need for the standardisation of materials used in the con- 
struction of roads, and particularly as regards the dimensions 
of broken stone, was first brought to the notice of the committee 
by Mr. E. J. Lovegrove, Borough Engineer for Hornsey, and 
subsequently a communication was received from Sir George 
Gibb, the Chairman of the Road Board, which resulted in the 
holding of a conference representative of the interests concerned, 
at which Sir John Wolfe Barry, K.C.B., the Chairman of the 
Engineering Standards Committee, presided. The appoint- 
ment of a departmental or “ Sectional ” Committee to deal with 
the matter followed the presentation of the resolutions of the 
conference to the Main Committee, and the present specification 
is the first of the reports dealing with standards for road material 
which has been issued. The preface to this report, which is 
obtainable at the offices of the Committee, 28, Victoria-street, 
S.W., price 3s., sets out that in determining the standard gauges 
of stone it was assumed that the bulk of the material should be 
of the size desired, and that there must necessarily be some stone 
below the nominal size and some above. The proportions of 
these two last named constituents, though limited in amount, 
must be sufficient to allow of compliance with the standard 
specification by most quarries. As regards what may be de- 
scribed as “the most desired size,’ it has been agreed that an 
allowance in greatest length above and below the standard 
gauge was necessary to meet the requirements of the quarries, 
and that at least 65 per cent. by weight of the material must 
comply with this stipulation. The maximum amount of smaller 
material has been limited to 15 per cent. of the bulk, and the 
maximum amount of material having a greater bulk than that 
contained in the 65 per cent. has been limited to 20 per cent. 
It is felt by the Committee that the standard now put forward 
can be met by the majority of quarries. 
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NON-PROPELLED DREDGER FOR EGYPT 


ALLEY AND MACLELLAN, LIMITED, GLASGOW, ENGINEERS 








DREDGER FOR THE EGYPTIAN DELTA. 

Lorp KITCHENER’s scheme for draining the Egyptian 
Delta, which has recently been referred to in these columns, 
is proceeding apace, and we are able to illustrate the first 
of several dredgers going out to the Egyptian Dredging 
Company, which has secured a large contract for excavat- 
ing the necessary canals. The illustration shows one of a 
pair built by Alley and MacLellan, of Glasgow, to the order 
and inspection of John Birch and Co., Limited, London, 
which have been shipped out in parts for re-erection on 
the spot. The elaborate method of marking to facilitate 
erection is plainly shown in the illustration. 

The dredgers are non-propelled, and are of the pontoon 
type with an open well at one end. They are designed 
specially for working in canals and have a draught in full 
working trim of only 6ft. Their normal dredging depth 
is 16ft. 6in. below water level, though this can be increased 
if necessary to 20ft. 

Long portable shoots are provided to deliver the spoil 
direct on to either bank, these being so arranged that they 
can be easily attached to either side of the permanent 
shoot. Portable deflecting shoots are also provided to 


deflect the spoil to either port or starboard bank as neces- | 


sary. As the distance which the spoil has to run is con- 


siderable, the superstructure is high, the top tumbler | 


being about 48ft. and the fixed shoot about 36ft. above the 
water level. The breadth of hull proper is restricted to 
25ft. 10in. for passing through locks, and as this is obviously 
insufficient to maintain the vessels upright when the ex- 
tended shoots are in position, two large pontoons are 
attached, one on each board, by means of strong portable 
girders projecting through the ship’s side. The total 
breadth of the dredger and pontoons combined is about 
54ft. The attachments are so arranged as to permit of the 
pontoons being fixed at varying levels. These pontoons 
have sockets on deck, into which are stepped the shear legs 
which support the overhanging portable shoots. 

One interesting feature of the vessel is that the hull is 
split right up the centre line, the two sides being held 
together by bolted joints. The superstructure is also 
arranged in detachable sections. This arrangement is 
necessary to facilitate transporting the dredger from one 
canal to another. 

The bucket ladder and buckets are of the ordinary 
type, and their working does not differ in any essential 
point from the ordinary. The power is provided by 
one main horizontal compound surface condensing engine 
placed under deck, which drives the upper tumbler through 
a system of gear wheels. The whole winching gear and 
ladder-raising gear is arranged on deck amidships, and is 
driven off the main engine by means of a countershaft, 
belt pulleys,and worm gear. 
is right forward. A centrifugal shoot pump, also driven 
off a separate countershaft, supplies water to the shoots. 


This pump is placed below and delivers the water to a | 


height of over 45ft. The boiler, which is of the ordinary 
Scotch marine type, is placed on the starboard side aft, 
with its bunker in the centre of the ship—half in one sec- 
tion and half in the other. To counterbalance the weight 
of boiler a ballast tank is placed on the port side. There is 
also a separate trimming tank overhanging the stern aft. 
The side screen arrangements in way of buckets have been 


designed with the idea of preventing any possibility of | 


mud splashing over on to the top of the awning, which 
extends the whole length of the vessel. 





ARMOUR PLATE MANUFACTURE. 


THE price of armour plate, which seems to cause irrita- 
tion among a certain class of politicians in different 
countries, naturally varies according to the type of plate 
and the particular requirements of the country con- 
cerned, and any definite comparison between the charges 
obtaining in different countries is therefore impossible. 
During the course of the recent proceedings of the Select 
Committee of the House of Commons on Estimates, the 





The winching gear control | 





Parliamentary Secretary to the Admiralty, asked as to 
whether any prices had ever been published, stated that 
on one occasion a reply was given as to the price per ton 
in general terms, but he did not think the precise figures 
had been mentioned at any time, showing the tonnage 
price of various types of armour plate. Accurate informa- 
tion on the subject is not easy to obtain. Three years 
ago Admiral von Tirpitz stated in the German Diet that 
France paid £115 per ton, England, Italy and Austria 
each £97 10s., the United States £87 10s., and Russia 
£125 per ton, but he declined to disclose the German 
figures beyond asserting that they were the cheapest in 
the world. These amounts are, of course, in general 
terms. The price attributed to the United States has in 
the meantime been increased to £91 per ton, according 
to a statement recently made by the Secretary of the 
United States Navy, but on the advent of a third firm in 
the manufacture of armour plate five or six years ago, 
the price fell to £70 per ton. In this case also experience 
doubtless taught useful lessons, seeing that the prices 
charged by the three makers in that country are now 
practically uniform, and one firm only is reported to have 
tendered for the plate required for the Pennsylvania. 
The Secretary of the Navy, contending that no competition 
actually exists in the United States, has laid before Con- 
gress a proposal for an investigation of the question of 
establishing a Government armour plate works, capable 
of producing 10,000 tons per annum. It is estimated by 
the chief of the Bureau of Ordnance that the works would 
be able to manufacture plate at £63 per ton, although a 
lower cost was computed some time ago. If the scheme 
should prove to be successful in the event of its being 
carried out, the Secretary of the Navy suggests that a 
second works should be erected on the Pacific coast, so 
that the two works would be able to turn out the requisite 
tonnage for two battleships per annum. 

The present is not the first occasion either for a Govern- 


| ment plate factory to be proposed in the United States or 


for tenders to be suggested from other countries for the 
delivery of armour plate. It is doubtful whether the 
former scheme is intended seriously, the object apparently 
being to endeavour to exercise pressure on the prices of 
the three firms of makers. Even in Great Britain the 
same question has received consideration. According to 
the Parliamentary Secretary to the Admiralty, the 
matter of starting a manufacture of armour plates as a 
sort of reply to the armour plate prices has been discussed 
from time to time, both formally and informally, and other 
sources have been a subject of consideration, but nothing 
practical has resulted from the discussion. Whilst 


| admitting that the makers’ prices may probably be higher 


than in absolutely open competition, the Parliamentary 
Secretary does not think the plate manufacturers are 
making “ very enormous profits ’—a fact with which the 
latter will agree. The armour plate industry occupies 
five firms in Great Britain, whilst in Germany there are 
only two makers at present. If, however, the opportunity 
were afforded to another plate works to participate 
regularly in the Government orders, it is stated that a 
number of competent firms, including one of the largest 
shipyards, is prepared to provide the capital for the 


| erection of works, whilst a similar claim is put forward 
| on behalf of a new gun factory which, it is said, would 


enable the Germans to obtain a great preponderance over 
the English in the deliveries of guns and gun carriages in a 
short time. 








DOCKYARD NOTES. 


Ir is reported that Diesel engines for cruising purposes 
are to be fitted to all four of the new Argentine destroyers 
which have been ordered in Germany to replace the four 
boats which were sold to Greece. The boats will otherwise 
generally resemble the other Krupp boats built for the 
Argentine navy, but will be of about 50 tons more dis- 
placement, and carry oil fuel only, instead of coal and oil. 


THE suggestion for a Belgian navy is once more on the 
tapis. It has, however, appeared so many times before 


—_—= 
that no one is inclined to place much reliance oy pres 
rumours. For what it is worth, however, attention a 
be drawn to the fact that the Belgians are acquiring” 
certain number of seaplanes, and if these ar Ba 
much use suitable subsidiary vessels to work iy, 
with them will become necessary. 


to be of 
or NN Ction 


For many years the German Admiralty hi preserved 
profound secrecy as to the thickness of the ariioup of it 
Dreadnoughts. The veil has now been lifted } the sen ¥ 
official publication of a number of thickness: which 4 
every case are considerably in excess of what |..\s hitherto 


been believed to exist. ‘* Official armour thic!:esg » as 
many years ago defined by the late Sir E. J. [ved ag the 
art of putting in one very thick plate among a umber of 
thin plates and then quoting the higher figure, :. 


improbable that the Germans have done this. and it j 
possible that some of the figures given a: “ecurate, 
Others, on the other hand, whether semi-ofticial oy a 
are hard to accept. For example, the Moltke h: generally 
been believed to have a belt of 8in. or thereal» jits, The 
thickness is now claimed to be Ilin. In y ow of the 
easily calculated weight of armament and jicchiner 
this ]lin., presuming the armour to be applied in norm,| 
fashion, sounds extremely improbable. Ai ag the 
semi-official figures for torpedo tubes in tie lates 


destroyers can be proved incorrect by ocul:r demon. 
stration, it is improbable that the semi-offic's! armoy, 
thicknesses will be eccepted without question in many 


quarters. 

Tue Whitehead submarine, nemed 2nd of 
reached Copenhagen. This is the third submi: 
Danish navy. 


\pril, has 
ne of the 


THE Norwegian Chamber has declined to find the morey 
for a mine ship and a seaplane. i 
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LA SOCIETE BELGE DES INGENIEURS Er 


DES INDUSTRIELS. 

We have been favoured with a copy of a memorial 
book which has been compiled to commemurate the 
twenty-fifth anniversary of the foundation of La Société 
Belge des Ingénieurs et des Industriels. In it is told in a 
charming manner the story of the history of this flourishing 
society from its commencement until the present day. 

We learn that it was during some friendly gatherings 
which were held on Wednesdays near the Bourse in 
Brussels towards the end of 1884 that the idea of founding 
the Society had its birth. The proposal met with the 
approval and warm support of the Syndicat de la Bourse 
des Metaux et des Charbons, and it was due to the efforts 
and generosity of that body that the Society was finally 
brought into being on July 8th, 1885. On this date a 
meeting was held at the Palais de la Bourse under the 
chairmanship of Monsieur Ernest Rolin. One hundred 
and two members were present at this meeting, during 
which the Society was formally constituted, rules approved 
and a committee chosen. Of the 102 persons present at 
this meeting, 69 were certificated engineers from the 
special schools of Brussels, Ghent, Liége, Louvain and 
Mons; three were military officers; 13 were engineers 
from other schools, and doctors of science and architec- 
ture; 11 were constructors and manufacturers ; and six 
who were neither engineers nor manufacturers. A list 
of all these gentlemen is given, with, in each case, the 
status or qualification. 

As evidence of the popularity into which the Society 
immediately sprang, we may say that by the end of the 
year 1886 there were 781 members. For ten years there- 
after the membership fluctuated between 603 and 804, 
but in the year 1897-1898 there was a sudden jump from 
751 to 904, and the membership for the year 1909-1910 
—the last for which detailed particulars are given—was 
1434, the highest up to then recorded. 

For the first seven years or so, the Society failed to 
make the two ends meet, and at the end of that period 
it had a deficit amounting altogether to just over 15,7008. 
Thereafter, however, the balance has never been on the 
wrong side. 

During the twenty-five years of its existence the Society 
has only nominated eleven honorary meémbers. These 
were Monsieur Francois Wellens, Engineer and Honorary 
Inspecteur Général des Ponts et) Chausées; Monsieur 
Charles Buls, Burgomaster of Brussels; Monsieur Léon 
de Bruyn, Minister of Agriculture and Public Works ; 
Monsieur Gustave Michelet, Administrateur-délégué de 
la Compangie Générale des Chemins de Fer Secondaires ; 
Monsieur Albert Nyssens, Ministry of Industry and Work ; 
Monsieur Eugene Rombaut, Inspecteur Général de l’En- 
seignsment Industriel et Professional; Comte Paul 
de Smet de Naeyer, Minister of Finance and Public Works ; 
Monsieur Felix Englebert, Honorary Inspector-General of 
the Constructions of the Minister of Justice; Monsieur 
Alexis Dufourny, Directeur des Ponts et Chaussées ; 
Monsieur Ernest Solvay, manufacturer; and Monsieur 
Adolphe Greiner, managing director of the Cockerill 
Company. Of these eleven, Messieurs Wellens, Michelet, 
Rombaut, Dufourny, Solvay and Greiner have been 
presidents of the Society. Portraits of the majority of 
these gentlemen are given, as well as those of some forty 
of the original members and of numerous other office 
holders at various times, &c. 

The progress of the Society is traced, and is divided 
for this purpose into its various presidential periods, 
namely, from 1885 to 1889; from 1889 to 1894; from 
1894 to 1898; from 1898 to 1900; from 1900 to 1904; 
from 1904 to 1906; from 1906 to 1908; and from 1908 
to the present day. Then lists are given of the various 
matters of interest and importance in which the Society 
has taken a part ; of the communications which have been 
presented to it ; of the whole of the meetings which have 
been held and the subjects discussed at them; and of 
the excursions and exhibitions which have been organised 
by the Society. 

The volume is excellently got up and printed, and we 
have read it with much pleasure. 
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A NEW LOCOMOTIVE TESTING LABORATORY 
IN THE UNITED STATES.* | 


e knowledge of locomotive performance is as 

asary to the railway operating officer and the engineer 
ae locomotive designer. ‘To satisfy this need there has 
en ut torth, even in the earliest days of the locomotive’s 
been P h well-directed and fruitful effort. In the beginning, 


AN ac urat 


muc t t 
Se rt had for its chief purpose the improvement of the 
mechanical features, but in later years, under the demand for 
I 


working expenses, this effort has been directed chiefly 


reased ; i 
cael developing accurate information about the performance 
| the locomotive boiler and engine and of the machine as a 
0 Z 
whole. 


bout twenty years ago the main source of accurate 
and specific information concerning locomotive performance 
was the data derived from specially arranged road tests. Such 
road tests were conducted as early as 1835-1840, and for certain 
purposes they will never be displaced, but they are difficult 
and expensive. A 0 ¢ 

mination on the road of boiler and engine performance is much 
more difficult than in a stationary plant. The measurement of 
coal and water and the taking of indicator cards, for example, 
are very difficult operations under the conditions of road service, 


Until ¢ 


(3° 11% 


| 
| 
| 
| 
| 
| 
} 
| 
| 
| 
| 


Every measurement connected with the deter- | 


the load and speed may be held uniform throughout any period 
of time, or they may be made to vary according to any pre- 
determined programme. Variations of wind velocity and air 
temperature are eliminated. All the advantages which labora- 
tory tests have over road tests lie in this power to — 
conditions. As a consequence of this control practically al 
questions relating to boiler performance can be better and more 
easily settled in the testing plant than on the road, and the same 
is true of questions touching engine performance. There are 
but few problems relating to fuels which cannot be more easily 
attacked ard more conclusively settled in the testing plant than 
on the road; and certain problems—like the determination of 
engine friction—which lie beyond the reach of the experimenter 
who must rely on, road tests, can be successfully attacked in 
the locomotive laboratory. 

At it» last session, the legislature of the State of Lllinois, 
United States of America, included among its appropriations 
for the University of Illinois the sum of £40,000 to be used for 
new buildings for the College of Engineering. It was decided 
to use this fund in erecting a transportation building and a 
locomotive laboratory for the department of railway engineer- 
ing. The plan thus projected has now been realised. 

Any locomotive laboratory consists essentially of :—First, 
a means for so supporting the locomotive that its wheels may 
be rotated and that the power developed may be absorbed and 
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Fig. 1—SUPPORTING WHEELS FOR LOCOMOTIVE TESTING MACHINE 


and operations whose accuracy can be assured only by great 
effort and skill. In comparing two locomotives of similar 
design by means of road tests, small differences in their per- 
formance are frequently overbalanced by unavoidable differ- 
ences in the conditions surrounding the tests. For such reasons 
it is practically impossible, for example, to determine satis- 
factorily by road tests the difference in the economy of using 
two similar kinds of coal, or to determine the effect upon steam 
consumption of changes in valve gear design. 

The locomotive testing plant fortunately has placed at our 
disposal a means for studying the locomotive which has made 
good the deficiencies of road testing. The first locomotive 
testing plant was built twenty-one years ago at Purdue Univer- 
sity, United States of America. It was designed by Dr. W. F. 
M. Goss, who was at that time in charge of the schools of engi- 
neering at that institution. Everyone interested in locomotive 
engineering knows of the epoch-making record of that plant, 
and is familiar with the voluminous and illuminating information 
developed there by Dr. Goss, and in later years by Dean C. H. 
Benjamin and Professor L. E, Endsley. Not the least of the 
good influences of this plant is the encouragement which its 
suecess has offered to other experimenters to establish similar 
laboratories. At present there are four such testing plants in 
this country and two in Europe. 
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Fig. 2-BRAKES 


The justification for the existence of locomotive testing plants 
lies in the fact that in them only can the locomotive be run 
under conditions which may be rigidly controlled and varied 
at will. It is also true that the difficulty and expense of making 
tests are greatly reduced ; but this in itself is less important 
than the control of the operating conditions. In the laboratory, 


* From a paper read before the Western Railway Club, at Chicago, 
by Edward C. Schmidt, Professor of Railway Engineering, University 
of Illinois. 

| The Purdue plant, erected in 1891, was followed in 1894 by a 
temporary plant at South Kaukauna, Wisconsin, on the Chicago and 
North-Western Railway, designed under the direction of Mr. Robert 
Quayle. This was succeeded in 1895 by a permanent plant, designed 
by Mr. Quayle and erected at the Chicago and North-Western shops in 
Chicago. In 1899 Columbia University, having been given an ‘* Atlan- 
tic”’ type locomotive by the Baldwin Locomotive Works, provided 
lor it a testing plant which is erected in the mechanical engineering 
laboratory. In 1904 the Pennsylvania Railway installed at the 
Louisiana Purchase Exhibition at St. Louis, what was at that time the 
largest and most elaborate plant yet built. This was removed after 
the Exhibition to Altoona, Pa., where it has since been in almost 
constant operation. In 1904 there was also erected in the Putiloff 
Works at St. Petersburg, Russia, a similar plant designed by Messrs. 
M. V. Goloboloff and 8. 'T. Smiraoff. The following year there was 
erected in England another plant under the direction of Mr. G. J 
Churchward of the Great Western Railway, at the Swindon works of 
that company. 


either dissipated or transferred ; secondly, a means for anchoring 
the locomotive when so mounted, and for measuring the tractive 
effort developed ; thirdly, means for supplying and measuring 
coal and water ; and, fourthly, means for disposing of the gases 
and steam from the funnel. The supporting mechanism con- 
sists in this plant, as in all others, of wheels whose position may 
be varied to conform to the spacing of the locomotive’s driving- 
wheels, In this case the supporting wheels are 52in. diameter, 
provided with plain tires and mounted on Il}in. axles. The 
axles and tires are of heat-treated carbon steel and were furnished 
by the Midvale Steel Company. The use of 52in. supporting 
wheels involves rotating speeds as high as 500 revolutions per 
minute in testing high-speed locomotives, and such speeds may 
give rise to difficulty in the bearings although they have been 
designed with regard thereto. In anticipation of such difficulty, 
however, provision has been made for using wheels 72in. dia- 
meter, if it proves desirable to do so. The axles are supported 
at each end just beyond the wheels, in bearings 9}in. by 20in., 
which are provided on the under side of the journal only. These 
bearings are carried in self-aligning shells which are supported 
in pedestals of exceedingly heavy construction. Oil is provided 
at two points in the bearing cap, where it is supplied under head 
from an elevated supply tank. The bearing pedestals rest on 
massive cast iron bed-plates which run the entire length of the 
testing pit, and are secured thereto by bolts whose heads are 
held in slots running the length of the bed. The pedestals 
may therefore be shifted to any desired position on the bed. 
The general design of the axle, wheels, bearings and bed-plate 
is represented in Fig. 1. Each of these units, consisting of an 
axle, two wheels and two bearings, constitutes the supporting 
element for one pair of locomotive drivers. So supported, the 
driving wheels may turn ; and there remains to be provided a 
means for absorbing the power developed at the driving-wheel 
rim. 

The brakes which furnish this means are shown in Fig. 2, 
and are of the type used in all other American testing plants. 
They were designed and furnished by Professor G. I. Alden, of 
Worcester, United States of America, under general specifica- 
tions prepared by the designer of the plant. One of these brakes 
is mounted on each end of each supporting axle. Each brake 
consists essentially of three cast iron discs C which are keyed 
to the supporting axle, and which rotate between water-cooled 
copper diaphragms D, carried in a stationary casing H. The 
cast hub F and the three discs form an integral rotating element, 
which is keyed to the axle and turns with it. The casing and 
its diaphragms are prevented from rotating by means of links 
attached to the bed-plates. The diaphragms provide within 
the casing three compartments within which the cast iron dises 
rotate. The surfaces of the discs and of the diaphragms are 
lubricated by oil fed in at the periphery of the discs and taken 
off at the hub. The diaphragms form also within the casing 
four water compartments which have no communication 
whatever with the compartments within which the discs rotate. 
Water is fed into these compartments at B and is taken off at A. 
The pressure existing in these water spaces may be varied at 
will means of suitable valves in the brake piping. The 
operation of the brakes is as follows :—Power received from the 
driving wheels of the locomotive is transmitted through the 
supporting wheels and axle to the cast iron brake discs ; these 
in turn transmit it by friction to the surfaces of the copper 
diaphragms against which they rub. By varying the water 
pressure, the friction between the discs and the diaphragms may 
be varied in accordance with the amount of power to be absorbed. 
The entire power of the locomotive is thus dissipated at the 
surface of the diaphragms and carried away as heat in the water, 
which circulates through the brakes. Each brake is designed 
to develop a resisting torque of 18,000 pounds-feet, which is 
more than is likely to be transmitted to it by the most heavily 
loaded locomotive axle. 

The machinery thus far described, which serves «nly to 
support the locomotive and to absorb its power, is carried 01 a 
foundation slab of reinforced concrete 93ft. long and 12ft. wide, 
varying in thickness from 3}ft. at the front to 5ft. at the rear. 
It is surmounted at the rear end by a pyramidal base, which 
serves as the anchorage for the dynamometer. The highest 
point of the supporting wheels is at the level of the main floor 
of the building, which is the same as the rail level of the exterior 
track. The locomotive to be tested is backed into the labcra- 
tory over the track, the tender having been removed, Over the 
last section of track the drivers run on their flanges, leaving 
the treads free to engage the supporting wheels. When the 
drivers are properly placed and the locomotive securely anchored 
the track section is removed. Thus mounted, the locomotive 
is anchored by means of a massive draw-bar to the dynamometer, 
and is thereby prevented from moving either forward or back- 
ward from its profer position on the supporting wheels. 

This dynamometer, whose chief function is to permit the 


tractive effort of the locomotive to be measured, is of the well- | 





known Emery type. It consists essentially of the ‘“‘ weighing 
head” carried on the housing and a weighing scale. Within 
this weighing head is an enclosed oil chamber with a flexible 
wall, which receives and balances any force transmitted from the 
locomotive. The pressure of the oil in this chamber varies with 
the load, and is transmitted through a copper tube of small bore 
to a similar smaller oil chamber, the pressure within which 
moves the beam of a substantial but very sensitive scale. The 
force transmitted to the dynamometer is thus weighed. In 
design this instrument is very similar to that of the original 
dynamometer furnished for the Purdue University plant. 
Its capacity, however, is about four times as great, namely, 
125,000 lb.{ Up to this limit it will measure with great accuracy 
any force transmitted to it from the locomotive. 

One feature of especial interest in the scale lies in the fact that 
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Fig. 3-CHIMNEY OF TEST HOUSE 


the adjustment of the poise weight on the scale beam is accom- 
plished automatically. This has permitted for the first time 
in this type of instrument the development of a device whereby 
the amount of the force weighed on the scale is autographically 
recorded. The capacity of this instrument is about 15,000 lb. 
in excess of the greatest tractive effort which could be imposed 
upon it by even the most powerful Mallet locomotive now in 
existence. In this connection it may be remarked that the plant 
has been designed throughout so that it can receive for test the 
largest existing locomotives even of the Maliet type; and at 
the same time all the equipment and the building have sufficient 
margin to allow for a very considerable increase in the size 
and weight and power of locomotives before a point is reached 
when new designs will exceed the capacity of the plant. 

The means for weighing and supplying the water to the boiler 
and brakes, and for storing and weighing the coal, and all other 
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Fig. 4—CROSS-SECTION OF TEST HOUSE 


details of the plant, have received careful consideration in order 
to ensure their accuracy, convenience, and durability. 

Those elements of the equipment which have been thus far 
described ar> similar to the corresponding elements in other 
locomotive laporatories, although they differ from them in the 
details of their design and exceed them in size and capacity. 
In the design of the means for disposing of the exhaust gases, 
however, new problems were presented and new solutions have 
been reached. In view of the importance of determining 
accurately the total fuel lost in the exhaust gases, it was early 
decided to try to incorporate in the design of this plant some 
means for entrapping all the solid matter contained in the gases 

t The maximum capacity of the dynamometer used in the Penn- 
sylvania Railway Company’s plant at Altoona is 80,000 Ib. 
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LOCOMOTIVE TESTING PLANT AT THE UNIVERSITY OF ILLINOIs 
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passing the locomotive chimney. This purpose has previously 


been served by collecting in a sampling tube the solid matter | 


which passes a small section of the exhaust gas stream, and pro- 
rating the loss of solid fuel thus determined over the entire 
stream section. This method is not always convenient, and 
under certain conditions its results are open to some doubt. 


The preliminary design of a spark trap or cinder collector which | 


would pass the total volume of gas and exhaust steam from the 
largest modern locomotive when working at high power, made 
it clear that such a collector would be too large to be situated 
conveniently within the building. A second fundamental 
consideration in designing the exhaust system was the necessity 
of providing a chimney of sufficient height to ensure that the 
exhaust gases would be discharged high enough above ground 
to prove inoffensive to occupants of neighbouring residences 
and university buildings. It was decided that this would 
require a chimney about 8ft. diameter and at least 80ft. high. 
Further study made it apparent that these two decisions could 
be embodied in one structure combining the cinder separator 
and the stack. This has been accomplished in the construction 
represented in cross-section in Fig. 3, which is situated outside 
of and at the rear of the laboratory. The exhaust gases as they 
emerge from the locomotive are discharged into a steel elbow, 
which carries them up and over to a horizontal duct running 
through the centre of the roof trusses—see Fig. 4. The gases 
are drawn through this elbow and duct by an exhaust fan. 
Probably the heaviest cinders will be dropped in this duct, but 
the velocity within it is such that all but the heaviest particles 
of solid matter will be carried on through the fan.. Whatever 
does accumulate here may be removed through traps provided 
in the bottom of the duct, and weighed. 

From the fan the gases and the remaining solid matter are 
passed through a flue to the separator, Fig. 3. 
laden gases enter this separator at B, and in order to leave they 
must pass downward and around the sleeve A. In so doing 
they are given a whirling motion which causes the cinders to 
move toward the wall along which they drop to the hopper 
below, while the gases pass downward and out to the stack 
through the mouth of the sleeve. The cinders collecting at the 
bottom of the hopper are drawn off and weighed. This separator 
is surmounted by @ 45ft. chimney, from which the gases are dis- 
charged 81ft. from the ground. 

The corrosive nature of the mixture of exhaust gas and steam 
has made it necessary to avoid the use of metal throughout this 
exhaust system. The exhaust elbow necessarily has been made 
of steel, and will need occasionally to be renewed. The duct, 
however, is of asbestos board which will resist corrosion. It is 
7it. diameter, and made up of separate sections, so that its 
length may be varied. The fan has a runner 6ft. diameter, and 
will pass at maximum speed 140,000 cubic feet of gas per minute. 
The flue between fan and separator has a minimum cross-sec- 
tional area of about 24 square feet. The outer shell of the 
separator is built of reinforced conerete. To protect this from 
corrosion it is lined with brick. Between this lining and the 
shell is @ 2in. air space to act as an insulator to protect the shell 
from undue heating. Any leakage of gas through the lining 
into this space is vented to the outside air through openings 
which are provided in the shell, and which serve also to circulate 
cool air through the air space. The inside sleeve and cinder 
hopper are both built of reinforced concrete. The chimney 
is unlined, but is laid up in acid-proof cement. It is expected 
that this whole system will not only permit the collection of all 
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solid matter and thus enable chimney losses to be determined 
in a manner beyond criticism, but that it will also dispose of the 
smoke so that it will be unobjectionable and at the same time act 
as a. muffler and eliminate noise from the lo «motive discharge. 

The main features of the building which ho -es this equip- 
ment are shown above. It is 40ft. wide and 115*t. long, 
with a height under the roof trusses of 22ft. A basement 
with a 6ft. 9in. clear depth extends throughout all but 2-... 
of its entire length. The construction is fire-proof throughout. 
The walls are of brick, the roof is of reinforced concrete covered 
with slate, and all floors are of reinforced concrete, The building 
is unusually well lighted by windows in th side walls, which 
extend nearly the full height of these walls and occupy almost 
two-thirds of the wall area. All portions of the building, except 
the space occupied by the coal room in the west end, are served 
by a 10-ton travelling crane. 

It is no part of the plan to own a locomotive for service in this 
laboratory. The whole plant has been designed with the inten- 
tion of making it suitable to test. new. designs as they appear, 
in the, hope that the railroads and builders will be willing to 
keep upon the. plant. locomotives of recent design, concerning 
whose performance all desire information. The results obtained 
on this testing plant will be made public and freely available. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Federation of Midland Employers. 

AN important step, which will tend to place industrial 
peace in the Midlands upon a more secure foundation, has just 
been taken here. Shortly before the recent labour troubles 
in Birmingham and the Black Country reached an acute stage 
an organisation known as the Midland Employers’ Federation 
came into being, and during the last few days this body has been 
constituted upon a permanent. basis. It has behind it the sup- 
port of several of the largest industrial limited liability corpora- 
tions, and many private manufacturing firms in Birmingham 
and the district, whose employés number from 40,000 to 50,000. 
Two trade sections or committees have been formed as follows 
in connection with the Federation :—Engineering trades— 
representing engineering firms who employ workmen other than 
those strictly regarded as engineers—wagon builders, bridge 
builders, boilermakers, tube manufacturers, . general iron- 
founders, metal rollers and brass workers, hollow-ware manu- 
facturers, bolt, and nut manufacturers, and electrical trades. 
While it is claimed for the movement that it will be the means 
of maintaining industrial peace, its principal object is that it 
may exercise a protective influence on behalf of employers of 
labour., The precipitative policy also on the part of the men of 
“downing tools” will, it is hoped, be largely avoided by the 
machinery which the Federation has” set up for preventing 
initial disputes assuming so serious a form. 


Unrest among Miners. a 


Unrest among the miners on the minimum question is 
again showing itself prominently in this part of the kingdom. 
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According to a resolution passed this week at a special delegate 
meeting of the North Staffordshire Miners’ Federation, if all the 
non-union men have not joined the union by September 20th 
“ arrangements will be made to terminate the contracts of all 
men by giving fourteen days’ notice, such to date from Sep- 
tember 27th.” Thus a stoppage of all pits governed by this 
‘ederation is threatened, and delegates. are displaying the 
same enthusiasm now as was displayed at the first when the 
movement for striking out all non-union labour was com- 
mene:d. What the men term a “ showeard”’ was held some 
weeks ago, and this they declare ‘“ showed a very satisfactory 
state of affairs.” Of 30,000 miners employed in North Stafford- 


shire collieries, approximately 25,000 were found to be members - 


of the union. Since then, however, many more, it is stated, 
have joined, and it is doubtful if at present more than 800 or 
1000 underground workers, are outside the Federation. 


Manifesto to Staffordshire Colliers. 

An important manifesto has been issued in connection 
with the agitation which is taking place also in the South Staf- 
fordshire mining area. It is pointed out that all union men will 
know after September Ist that all miners not wearing the union 
medal are ‘‘ defaulters,” and union men are requested * to take 
the same course as they did in the first place—refuse to ride with 
them or work with them.’ The manifesto further explains 
that the Miners’ Association is now amalgamated with the 
Engine Winders’ and Stokers’ Association for working purposes. 
Each body has agreed to assist the other, with the result that 
the engine winders will not ‘ loose ” a man down the pit who is 
a non-unionist, and the miners in return are asked to refuse to 
ride under @ non-union engine winder. 


Pig Iron Trade. 

Pig iron trade is rather better this week in sympathy 
with the improvement in the Cleveland market, and on Bir- 
mingham Exchange this (Thursday) afternoon somewhat more 
confidence prevailed. Consumers were bent upon taking full 
adlvantage of the weak position in. which sellers find themselves, 
the amount of pig iron which has gone into stock having tended 
to accentuate the drooping position of prices. Smelters, 
however, declared to-day that with fuel, raw material, and labour 
at their present rates common brands of pig iron cannot be sold 
at lower prices unless the producer is prepared to face an actual 
loss. They refused, therefore, to make any eoneession upon 
last week’s prices.. The congestion of stocks is chiefly noticeable 
in Northamptonshire makes, which could be bought at 538. 
In some cases even lower prices were mentioned. Derbyshire 
brands stand at 55s. and upwards, One of the Northampton- 
shire furnaces has been blown out, so that the market will be 
relieved to this extent of its superfluity. Staffordshire prices 
at date are :—Forge pig iron, common, 55s. per ton ; part-mune, 
55s, 6d. to 57s. 6d.; best all-mine forge, 92s. 6d. to 97s. td.; 
best foundry, 97s. 6d.; and cold blast iron, 125s. per ton. North 
Staffordshire forge iron is quoted 61s. to 62s. at date, and best 
70s. u 


Manufactured Iron Trade. ; 
There is very little alteration on the week in the 
manufactured iron trade. The producers of best bars are in 
receipt of good specifications from the constructive engineers and 
railway wagon builders, but outside these branches there is a 
a great deal of life. Marked bars remain at £9 10s.; § bes 
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ked bars are £8 6s.; and merchant bars, £7 7s. 6d. to 
¢7 los. per ton. Mal of 


’ bars have still to fight 








against foreign competition. Belgian houses are offering No. 3 
quality of bars delivered into this distri¢t at £6 per ton, while 
the district producers require £7 and upwards. Galvanised 
sheets are maintaining their recent improvement in demand 


for export, and makers quote £11 to £11 10s. f.o.b, Liverpool 
for 24 W.G. sheets. Black sheets, doubles, are £8 2s. 6d. to 
£8 6s. per ton. 


Orders from the Shipyards. 

It is stated that during. the past week a number. of 
shipbuilders and agents of other builders in the North of England 
and Scotland have been visiting certain of the cable and chain- 
making works in this district. Some good: orders are expected 
from the visit. It is gratifying that for the seven months of 
this year for which. completed returns.are available the total 
exports of anchors,.cables, and chains registered an increase over 
the corresponding date last year of 3000 tons. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Continues Weak, 

THE Lancashire holidays are now. entering their final 
ase, and the attendance on the Iron Exchange continues small. 
Business shows little improvement, buyers apparently operating 
to cover for immediate requirements, only, and. speculative 
influences in no way. affect the market.. Taken on the whole 
there is comparatively little or no change to note in prices, 
but where alterations have been made they are of a downward 
character. Finished iron and steel are also on the weak side. 
In copper, tough ingot and best selected shows a slight advance, 
but otherwise there is little change to note. There is no change 

in sheet lead, but English tin ingots are higher. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 62s. 9d. to 
63s.; Staffordshire, 62s, 6d. to 62s. 9d.; Derbyshire, 62s. 6d. 
to 63s.; Northamptonshire, 62s. 6d.; Middlesbreugh, open 
brands, 64s. to 648, 6d.. Scotch (nominal).: .Glengarnock, 72s.; 
Gartsherrie, 74s.;_ Eglinton, 72s. 6d.;. Summerlee, 74s., delivered 
Manchester. West Coast. hematite,.. 748, f.0.t. Delivered 
Heysham :. Gartsherrie, 73s.; . Glengarnock, ..70s.;; . Eglinton, 
70s. 6d.; Summerlee, 72s..,.Delivered Preston: . Gartsherrie, 
74s.; Glengarnoek, 71s.; Eglinton, 71s. €d.; Summerlee, 73s. 
Finished iron: Bars, £8 ; hoops, £8 7s..6d.; sheets, £9 7s. 6d. 
Steel: Bars, £7.12s. 6d. to £7 17s. 6d.; Laneashire hoaps,.£8 5s.; 
Staffordshire ditto, £8 5s. to £8 7s. 6d.; sheets, £9 to £9. 5s.; 
boiler plates, £8 17s. 6d. to £9 2s, 6d.; plates for tank, girder, 
and bridge work, \£7 15s,.to £8; . English. billets, £6, 12s, -6d.; 
foreign ditto, £5 10s, to. £5 12s. 6d,; cold drawn steel, £10. 
Copper :, Sheets, strips, &¢., £85 per ton,; small lots, 104d. 
per lb.; rods, £83 ; tough ingot, £77 to £77 5s.;. best, selected, 
£77 10s, to £78 per ton, Copper tubes, 10jd,;. solid drawn brass 
tubes, 83d.; brazed brass tubes, 9}d.; condenser tubes, 93d.; 
rolled brass, H+ brass turning. rods, 7}d.; brass, wire, 77d.; 
yellow metal, 72d. per Ib. Sheet lead, £24 15s, perton., English 
tin ingots, £198 per ton. 


The Lancashire Coal Trade. j 

As is usual at this time of the year, the attendance on 
the Coal Exchange on Tuesday was meagre in the extreme, and 
demand generally on the “‘ summer scale.” While it could not 
be said that there was much change for. forward delivery, odd 
lots were to be picked up at about 6d. per ton less money, but 
eyen at the reduction there wag very littledone. Quotations :—— 
Best. Lancashire, house, coal, 16s. 10d. to 18s.;. good mediym, 
lfés, 4d. to 14s. 4d.; domestic fuel, 12s. 7d. to 14s. 7d.;. screened 
steam coal, 11s, 6d. to 13s.; slacks, 9s. to 10s. 9d. per ton, at the 
pit. 


, ; Barrow-In-FurneEss, Thursday. 
Hematites. 

There is quietness in the hematite pig iron trade so far 
as new busjness is concerned, and there, is quite a depressed 
feeling for the time being in the market, with values going down, 
The demand. for iron is easy all round, and the increased business 
with the lessening of prices has not yet become an accomplished 
fact, A betterment all round, however, is looked for with the 
autumn, ad in the meantime at the works there is still marked 
activity, and g good output of iron is,the. rule. This iron is 
going into prompt use, and steel makers at Barrow and Working- 
ton are accounting for a good proportion of it, Those smelters 
who make for the open market are equally busy. Makers 
are now quoting 72s. 6d. per‘ton net f.o.b. for parcels of mixed 
numbers of, Bessemer iron. For special sorts of iron there is a 
good demand. . In the warrant market there is nothing of 
moment being done. Sellers are quoting the decreased rate of 
67s. 6d. per ton net cash. 


Iron Ore, ; 

The iron ore trade remains well employed throughout 
the entire district. Local ,consumers’ ,requirements are well 
maintained, and a steady business: is, being done on. general 
account, with good shipments from Cumberland ports to Scot- 
land, and from Barrow ore is, being.sent to Scotland and Dee 
shipping places. Prices are about the same, with good average 
sorts at 16s. and best ores at 23s, 6d. per ton net at mines. The 
demand for Spanish ores continues to be steady, and best 
qualities are, quoted at, the reduced rate of 17s. 6d. per ton 
delivered to West Coast furnaces. Irish ores are in slow demand 
so far as this district is concerned. 


Steel, 

There is no change to note in the general condition of 
the steel trade, At the Barrow Steel, Works a good, output is 
heing maintained of steel rails for home and overseas buyers. 
In the, departments on shipbuilding material a good tonnage 
of plates is being turned out from one of the mills, the other 
being still off owing to an accident. At Workington the Moss 
Bay Works are busy on rails, and the Derwent Works well 
employed on axles, &ce. The demand for steel is much the 
saine. Rails are a fairly strong business so far as heavy sections 
are concerned, but there is not much being done in light. rails, 
and heavy tram rails are a limited business. Prices are un- 
changed, with heavy sorts at £6 10s, to £6 15s., light rails at 
£7 2s, 6d. to £7 7s. 6d., and heavy tram sections are at £7 5s. 
per ton., For,steel ship plates there is a good steady,demand on 
local as well as general home account, and this will be the order 
of things for,some time to come, on account, of recent placings 
for new warship, tonnage. Ship plates are at £7 15s. to £8 per 
ton, @ slight rise in value on the week. Boiler plates are at 
£8 15s. to £9 per ton.. There is nothing being done in tin bars 
or steel billets. Hoops represent a fair business at £8 15s. 
per ton, 


Shipbuilding and Engineering. — 

, .These, trades .are, busily. employed. On. Wednesday 
next Viekerg, Limited, will launch at Barrow the much-discussed 
Purkish battleship. A reported order for another Japanese 
warship at Barrow is denied. 


Fuel, 


_ The demand for coal is brisk, with good steam sorts at 
15s." 6d. to_17s. 6d. per ton delivered. For coke there is a full 








demand, with East Coast sorts at 24s. per ton, and Lancashire 


coke is quoted at 21s, per ton delivered, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


An Anxious Week. 

For reasons explained more fully in a later par: : 
this week has been a pa than usually treo ped atv 07 
of labour difficulties. A week ago I mentioned in a postscript 
the failure of the conference between the moulders. and. their 
employers. .te come toa settlement, though the men have in 
the, meantime, on the advice of their union, returned :to work. 
Another joint meeting was arranged, however, but the. result 
of this conference,,which was held to-day (Thursday,),.I am. not, 
at the time of writing, able to say. |There is restlessness in other 
quarters also, and unless their demands are met.the steel smelters 
at. three. places here intend, to strike on Saturday. ,. These 
‘“‘ incidents.” are the more unfortunate because there are now 
distinet evidences of. a sound..improyement in .general. trade 
in the iron.and steel industry. For some time it has been a most 
difficult thing to gauge accurately the “inner” state of things, 
but one thing was very certain——business was falling away. 
There were, generally speaking, plenty of orders in hand, but 
as these..were. being filled fresh ones were not coming forward 
at anything like the required rate... High raw material prices 
were blamed for orders being held back. Then came prospects 
of cheaper, coal,.and coke came down many shillings. Iren- 
makers took advantage of this—in view of the fall in Cleveland 
warrants--to. lower their priees, but although these have -been 
reduced to such an, extent. that the profit margin, where it 
exists for makers at all, is.badly narrowed down, it has not had 
the ,effect.of. bringing buyers on. to. the market. The easier 
tendency in coal, however, has now ‘quite disappeared ; in, fact, 
the market, is tightening up considerably, and,.coke..is much 
firmer, so that if.an actual advance in pig iren may not be ex- 
pesen almost immediately, it is at any rate fairly. certain that 
ttom prices, have now. been reached;, although some con- 
sumers still profess to believe that they. will be lower yet... It 
has, been felt, as I have. mentioned in previous letters, that a 
good. deal of business is actually in existence, simply waiting for 
a favourable market,iand now there.is little doubt. of that being 
the case. Ip many. direetions I hear of very distinct improve- 
ments. There is no boom—that, of course, having gone-—but 
there seems every prospect of a long run of steady profitable 
trade. Many firms report that they have all they can do with, 
and I hear similar observations in various departments, showing 
that the upward moyement is not ,sectional,, but general. If 
this continues, as there. seems every prospect of..it doing, and if 
only laboyr peace, can be preserved, it may easily lead to some 

advance in the already firmer raw material prices. 


Round the Works. ' 

Apart. from armaments, probably the most important 
series of contracts which has come to the.¢ity,during the week 
is that for the requirements of the Midland Railway Company. 
No fewer than fourteen firms are to supply steel, one has ,an 
order for steel bars and plates, four are to make wheel centres 
for wagons, and one.has contracted for castings of. malleable 
iron. An, order for ironmongery has been .placed. with three 
firms, and fer shovels and forks with a similar number. A 
contract for tires, axles and wheel centres has gone to, twelve 
firms, and the other orders include the following, the, number of 
firms participating being in parenthesis :—Steel..plates (1), 
steel ferrules (3), granite and stone (1), steel bars and plates (1), 
creosote (1), drysaltery, fibre and vulcanised ganister (4), bar 
iron (1), springs, saws and files (22). In connection with the 
construction of new locomotives for the India-office, one Shef- 
field firm has booked a big order for blooms, another is to make 
springs for Durban, and a third window frames for Vancouver. 
At one works special steel is in hand for Santa Fé, and wheels 
and axles for Manila, whilst at a second work will soon be in 
progress on files for Monte Video. The Great Southern and 
Western Railway of Ireland has placed a good contract here 
for,.axles, and. two, firms are, turning, out..dredger gear for the 
Admiralty Doekyard at, Chatham. ..The East India Railway :has 
ordered .250. pairs of wheels and axles from Rotherham, and at 
a Sheffield, works.a contract for. points and crossings for the 
Huddersfield Corporation .has been booked... Business. in the 
cutlery, branch is improving., One leading .firm, I Jearn,, has 
sufficient pocket cutlery orders, to,.cover, nearly a year’s work 
and. table. cutlery orders:to last more than half. that time,...The 
season for. reaper sections: for next, year’s..harvest. is opening 
well, especially. with .regard to Russia. , Saws, shears, files and 
tools are also all doing well, particularly on overseas accaunt, 
and nut and bolt makers and riveters are busy. The steadily 
returning prosperity is reflected in the large number of works 
extensions now taking place. 


Raw Material, ; aie a fash 

‘ Since Jast. week no change worth noting .has oecurred 
in the prices of the various makes of hematite and (pig iron, 
and except for. special makes, the. markets are still.devoid. of 
anything: but. orders for needful. requirements, ...Forward busi- 
ness. is left, more or. less alone, except where makers: will agree 
to bargain terms, which they, appear, to, have no great fancy for 
at present. It is believed in some quarters that this,state of 
things may. hold out, for another, few. weeks, but that then 
eonsumers will be foreed.on to the market. Billets keep at 
about previously quoted rates. 


Fuel. 

There is no material change in the position of the steam 
coal market, as compared with a week ago, although: it must be 
admitted that the tendency is decidedly stronger. The demand 
for industrial, consumption is again assuming .a full tennage, 
after the holiday, break,,.whilst shipments continue to,.be on a 
large.scale. There are inquiries on. the market.for some large 
tonnages for immediate delivery. These are holding the forward 
market.very firmly: indeed, and collieries are looking for. a good 
run. of. business up to the end of the shipping season. _ , Possibly. 
conditions at the moment are being helped. to a considerable 
extent by the reduced outputs in consequence of the various 
“‘ wakes ”’ holidays in colliery districts... So far, as the. smaller 
classes of steam fuels.are concerned, the market, is steady and 
there is no, great amount of selling pressure, . Current.quotations 
are per ton .at pits as follows:—Best Squth Yorkshire hards, 
13s. to 13s. 6d.; best Derbyshire, lls. .9d..to 12s, 3d.; second 
qualities, 10s. 6d. to 11s. 6d.: steam cobbles, 10s. 6d. to 11s.; 
washed double nuts, 10s. 6d. to 12s.; seconds, 9s. 6d. to 10s. 6d. 


Labour Troubles. ; Noe, re 

, As, mentioned aboye, ‘this .week.,will decide peace or 
war for the,moulders. _When the jaint conference for Thursday 
was arranged it was understood, that, the, first question, to be 
settled was whether the men would agree to pay, the. taxed costs 
of the summonses issued against them. If they would do this 
and enter into an undertaking never to ‘“‘ down tools” again, 
then a further joint conference would ,be arranged, to discuss 
the question of an increase in wages.and the Pa epee naomi 
The steel. smelters at, three. works have han ed in notices which 
expire this week-end., They,demand recognition of their union 
officials in, negotiations and_a,revision of the wages rate, This 
week-end also the notices handed in by the table and butchers’ 
knife. hafters for a,10 per,cent, advance expire, and at the 
moment.a settlement is doubtful... The strike of labourers at 
Heeley seems likely to terminate amicably. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 

Tue Cleveland pig iron market shows. some slight 
improvement, but buying to meet autumn requirements is 
still on the quiet side. Now that the annual trade holidays are 
over, delivery of pig iron to consumers in the Cleveland district 
has been r 1, and ption at the works in this district 
promises to be on a heavy scale over the rest of the year. Con- 
siderable interest is being taken by traders in the outlook for 
the autumn trade, and a confident feeling prevails. Little 
business has been done this week, but consumers are naturally 
waiting until the end of August in order to get the extra month’s 
credit. There is a great.deal of continental busi yet to be 
done, which can certainly be counted upon during the next 
few weeks. The demand on home account is improving, and on 
the. whole it. would seem to.:be, reasonable to look for some 
approach to a spurt in the iron trade in the near future.. Cost 
of output continues high, and it.is rather surprising to find fuel 
prices standing at, the figures named, The removal of duties 
on,coal imported to Russia, has taken up large supplies, with the 








vesult. that..there is. less. fuel on offer for home use.. This, of 


eourse, tends to strengthen the hands of. coke sellers... Ship- 
ments. of. pig. iron from the Cleveland district are on.a yery 
satisfactory. scale, averaging over 3600. tons per working day. 
No. 3.G.M.B. Cleveland pig iron is quoted at55s. 3d, to 55s. 6d. 
for early f.o.b. delivery, whilst No. 1 is.57s, 9d.;. No. 4 foundry, 
55s.;.No. 4 forge, 54s. 9d.; and mottled and white iron, each 
54s. 3d. to 54s. 6d. 
Hematite Pig Iron, 
There is little being done in the East Coast hematite 
pig-iron trade just. new, but renewed activity may be expected 
in September. when consumers move to cover autumn require- 
ments. At present:prices large consumers should soon be coming 
into the market. . Mixed bers of -h tite, which have .for 
some time been disproportionately dear, in relation to.Cleveland 
pig iron, are now steadily descending to..lower levels. They 
ean. now be: purchased. at 69s.:for both prompt and: forward 
delivery, and it is quite probable that this figure could be sub- 
stantially shaded for suitable business. 


Iron Making Materials. 

The foreign ore trade has been practically at a stand- 
still during the week. There has been a large quantity imported 
under current contracts, but. the amount of new business has 
been negligible. Best. Bilbao Rubio.of 50 per cent: quality is 
still quoted at 20s. delivered in the Tees, but this,.in the absence 
of business, is purely nominal. Despite the high price. of. coal, 
eoke is, if anything; weaker just now. .The sellers’. quotation 
now ranges from 17s; 6d. to 18s. for good medium furnace 
qualities delivered at the works. 


Wu i 
Manufactured Iron and Steel. ' 

The mills resumed operations on Monday after the 
annual trade holidays,'and during the week’s stoppage many 
manufacturers took advantage of the opportunity to effect 
repairs and alterations. There is plenty of work on hand in 
connection with contracts booked some time ago, but new busi- 
ness is still on the quiet side. Steel rails have, however, been 
showing some activity.. Dorman, Long and Co., of the Britannia 
Steel Works, Middlesbrough, have this week booked an important 
order from the East Indian Railway Company for 11,000. tons 
ef 88 lb.-to-the yard rails. . The firm will also. roll.the fishplates 
which are..required in tion. with the railway company’s 
works. Producers have:every. confidence in the future, and a 
brisk demand is expected over the autumn..months. . The 
principal market quotati are iC iron bars, £8 6s.; 
best bars, £8 12s. 6d.; best best bars, £9 ; packing iron, £6 15s. 
iron ship angles, £8 5s.; engineering angles, £8 5s.; iron ship 
plates, £7 10s.; iron girder plates, £7 10s.; iron ship and girder 
rivets, £9 5s.; iron sheets, singles, £8 7s. 6d.; iron sheets, doubles, 
£8 12s. 6d.; steel bars, basic, £7 5s.; steel bars, Siemens, £7 5s.; 
steel ship plates; £7 15s.;. steel. boiler plates, £8 15s.; steel ship 
angles, £7.17s. 6d.; steel engineering..angles, £7 17s. fid.;. steel 
sheets, heavy singles, £8 5s..to £8 7s. 6d.;. steel joists, £6:7s. 6d,; 
steel-haops, £8: 2s. .6d.;..steel strip, £8, all.less the customary 
2}.per cent. Heavy steel rails are £6 12s. 6d..to £6 153.; and 
steel railway sleepers, £7 10s,.to £7 12s, 6d. net f.o.b. Cast inon 
chairs are £4 15s.; cast.iron pipes, -l4in. to 2in., £6 2s. 6d,;.,3in. 
to.4in., £6 5s. te £6 7s. 6d.;. 5in,.to 8in., £6 to. £6.28. 6d.; 10in, to 
l6in... £6 2s..6d.; :and:cast iron columns, plain, £7 7s. 6d. to 
£7 12s. 6d. f.o.r. at makers’ works. 


Important Scheme Afoot, age ee <* 54 

An important seheme.is being carried out:at the New- 
port Ironworks of Sir Bernard Samuelson: and (@o.,.Middles- 
brough, -the Otto. Coke Oven Company,..Limited, of-.Leeds, 
having been engaged to erect forty-six. regenerative by-product 
eoke ovens.. These are being built with direct.tar and .ammonia 
recovery plant. The installation will be so constructed that. the 
gases will be divided into two qualities, ome for town lighting 
purposes—which will be supplied to the Middlesbrough Corpora- 
tion—and the remaining portion is to be used for heating the 
ovens,. The work is progressing: satisfactorily.. The advantage 
of using “‘ coke owen ”’, gas-has. been. well,demonstrated..on the 
Continent, ,The idea.first-originated in France; but has reached 
its, highest: point . of. practical, application’.in. Germany, where 
important towns like, Essen; have found the,system to.answer 
admirably. . It;is believed that. Middlesbrough is setting. the 
lead so.far-as:this: country is,eoncerned. The, gas\will be con- 
veyed. direct.into the Corporation gasworks. and there treated 
for purification. purposes before being delivered through the 
existing services, 


Shipbuilding and Engineering. ; ; ; ’ 

At the shipyards work is going on at, full swing after 
the holidays, and is likely to do so for along time to come. The 
vessels on the stocks are most!y for well-known shirping firms 
in established trades, and one does not hear of “spec.” boats 
being in course of construction by the builders, who have good 
orders on their books. It is understood ,that several important 
inquiries for new shipping are being circulated amongst North- 
East Coast shipbuilders, and that contracts for a number of 
boats are now in process of being placed, in addition to the seven 
vessels recently contracted for by the Furness Line and five by 
the Hain Steamship Company, of St. Ives. Complaints are 
being made of.a scarcity of skilled hands at some of the ship- 
yards, a fact which illustrates the activity in the shipbuilding 
industry in the North. The ship repairers are. also briskly 
employed. The engineering trades continue to be _ busily 
engaged. In the marine department especially orders in hand 
are large and: pressing, and there is every prospect of a con- 
tinuance of activity for an indefinite period. 

















Coal and Coke. ornare 

.The general position.of the coal. market. remains exceed- 
ingly strong. There are, however, signs of tonnage, becoming 
less, plentiful, .with.the. result that the. present congestion in 
loading. turns; is likely to. be, worked off. during September... In 
this. ease a slightly easier market. is. possible,. and_ is, indeed, 
rather expected,,. Meanwhile, prices are strongly held and show 
no signs of .weakness. .Durham C.B.’s remain. at, 15s, 3d..,to 
15s. 6d., and smalls at.9s. 3d. to 9s,.6d., but, second-hands are 
operating for the first half of next month at-15s." 14d. for large 
and 9s. to 9s. 13d. for smalls. Tyne prices are still firm. at 
at 15s. 3d. to 15s. 6d., with seconds at 13s. 6d. to 13s, 9d. Best 
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: me 
gas coals are scarce at 15s. and seconds at 14s. Coking coals | washed smalls, 12s. to 12s. 6d.; best Monmouthshire black vein, | because the building trade is so depressed. Best sorts of dry 
large, 17s. 9d. to 18s.; ordinary Western Valleys, 17s. to 17s. 3d.; | coal have been reduced to 15.50f. p.t., which means a decrease 


are firm at l4s. to 14s. 6d., and ordinary Tyne bunkers still 
command 13s. 9d. to 14s. 3d. f.o.b. As to coke, it is stated that 
owing to the extensive blowing out of beehive ovens the produc- 
tion has been reduced to an extent such that prices are now 
inclined to firm up. There is a full demand for coking coal for 
export, and any larger consumption of that commodity for coke 
making could not fail to have a hardening influence on prices 
alike for coking fuel and coke. Best foundry coke is 19s. to 
20s.; blast furnace, 18s. 6d.; and gas-house, 16s. 6d. to 17s. 6d. 
f.0.b. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


The Pig Iron Market. 

THE amount of business done on the pig iron warrant 
market continues on a very small scale. The total turnover for 
the week amounted to about 10,000 tons. Prices have had an 
easier tendency, and closed about 5d. per ton lower than the 
previous week. Business with consumers remains in a weak 
condition, even although prices are easier, the volume of business 
not having been affected to any extent. Transactions were 
recorded in Cleveland warrants during the week at 55s. thirteen 
days, 55s. ld. one month, 54s. 94d. cash, and closed at 54s. 6d. 
cash. Cumberland hematite was on offer at 67s. 6d., but no 
business resulted. Prices of Scotch makers’ iron have dropped 
6d. compared with the previous week. Govan and Monkland 
are quoted, f.a.s. at Glasgow, Nos. 1, 68s.; Nos. 3, 66s. 6d.; 
Carnbroe, No. 1, 72s. 6d.; No. 3, 68s. 6d.; Clyde, No. 1, 74s.; 
No. 3, 69s.; Gartsherrie, Summerlee, Calder, and Langloan, 
Nos. 1, 74s. 6d.; Nos. 3, 69s. 6d.; Glengarnock at Ardrossan, 
No. 1, 74s. 6d.; No. 3, 69s. 6d.; Eglinton, at Ardrossan or Troon, 
No. 1, 69s.; No. 3, 68s.; Dalmellington, at Ayr, No. 1, 70s.; 
No. 3, 68s; Shotts, at Leith, No. 1, 74s. 6d.; No. 3, 69s. 6d.; 
Carron, at Grangemouth, No. 1, 75s.; No. 3, 70s. per ton. 
Seotch hematite is quoted 73s. per ton for delivery at West of 
Scotland steel works. The imports of pig iron into Grange- 
mouth from Middlesbrough and district during the week 
amounted to 12,411 tons. There are 88 furnaces in blast in 
Scotland, compared with 87 in the previous week and 88 in the 
corresponding period last year. 


Galvanised Sheet. 

The position of the galvanised sheet industry is now 
much stronger than it has been for some time, and prospects 
of continued activity are most encouraging. The continued 
reduction in the price of spelter has lowered the cost of produc- 
tion and prices obtained, ranging between £11 and £11 5s. per ton 
basis, f.o.b. Liverpool, for 24-gauge sheets in bundles, leave a 
reasonable margin of profit. The cost of spelter is now £5 10s. 
per ton below the price current in January last. The prominent 
feature has been the exports to India. During the seven months 
to date 129,000 tons have been shipped to that country, 
showing an increase of 45,000 tons over the same period last year. 
Although the demand for India is now considerably less, inquiries 
from the other Colonies and from the River Plate are fairly 
plentiful. 


Finished Iron and Steel. 

The recent reductions in iron and steel have not pro- 
duced much increase in the volume of business as yet. Some 
fresh business has been placed, but mostly on home account, 
inquiries from abroad continuing slow. Steel works are fairly 
well employed, but specifications are scarce. It is expected that 
an improvement will be evident shortly, especially as the 
shipbuilding industry remains active, and as there is not much 
possibility of prices falling any lower consumers, who have been 
refraining from purchasing in the hope of a further decrease, 
may be induced to complete transactions at the present low 
level of prices 


Coal. 

The coal trade is increasingly active, the general 
demand for all classes of coal being well maintained. Prices 
are very steady, and a firmer tendency is evident. Ell coals 
are in active request, and the shipping qualities of splint coal 
are booked up to the middle of next month. The trade of the 
Lothians has now resumed a normal position. Collieries are 
extremely busy, extra shifts being general, as there is still a 
scarcity of labour owing to the recent strike. Trade in the Fife 
district is very busy. A large accumulation of tonnage at 

*Methil and Burntisland is responsible for the increased pressure 
at the collieries, great difficulty being experienced in meeting 
the demand. Trade generally is in a very robust state, and a 
continuation of the present activity is extremely likely. The 
total shipments from Scottish ports amounted to 341,806 tons, 
compared with 324,349 tons in the previous week and 360,907 
tons in the corresponding week of last year. Steam coal is 
quoted f.o.b. Glasgow 11s. 9d. to 13s.; ell coal, 13s.; splint, 
12s. 6d. to 15s. 6d.; treble nuts, 13s. 6d.; doubles, 12s. 6d., 
and singles, 11s. per ton. 

Lothians Railway Proposal. 

Owing to the failure of the Lothians Railway Bil 
there has been a proposal emanating from the Edinburgh 
Collieries Company, Limited, to acquire an existing railway 
which extends from Prestonpans to Cockenzie, and would connect 
the main collieries of the district with a port of loading. 
Cockenzie is proposed as the loading station, but the harbour 
would require to be extended ard the water deepened. The 
reason for this action is prolonged dissatisfaction with the rail- 
way company’s attitude to the colliery owners as regards the 
demurrage charges and also the supply of wagons. Should the 
proposal be carried out, and it is expected the support of the 
principal coalmasters will be forthcoming, the result will be an 
enormous saving in transit expenses and a large increase in 
export business. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Cardiff Coal Trade. 

Ow1ne to the pressure of last week, market conditions 
remained very strong. Colliery outputs, though improving, 
were still slow, and in the early part of the week some difficulty 
was felt in fulfilling engagements. Transactions of the moment 
were of small account, buyers awaiting more normal conditions, 
but as regards future contracts extending over several months 
there was a steady run of inquiries from all quarters. One 
of importance was that of the Egyptian State Rail- 
ways for 385,000 tons of Welsh coal. Admiralties of 
all descriptions remained very firm, best smalls being 
steady and not over abundant. House coals were also 
steady, but a quiet market. Latest :—The Cardiff coal trade 
to-day shows no decided change in conditions. Although out- 
puts are improving, they have not as yet reached ordinary 
supplies, and business is rather restricted, buyers holding out in 
the prospects of an early return to easier values. Following 
approximate prices :—Steam coal: Best Admiralty, large, 
20s. 9d. to 21s.; best seconds, 19s. 9d. to 20s. 3d.; seconds, 
19s. to 19s. 6d.; ordinaries, 18s. 6d. to 19s.; best drys, 18s. 6d. 
to i9s. 6d.; ordinary drys, 16s. 6d. to 17s. 6d.; best bunker 
smalls, lls. 3d. to 11s. 6d.; best ordinaries, 10s. 3d. to 10s. 9d.; 
cargo smalls, 8s. 3d. to 8s. 9d.; inferiors, 7s. 9d. to 8s. 3d.; 





best Eastern Valleys, 16s. to 16s. 3d.; seconds, 15s. 9d. to 16s. 
Bituminous coal: Best households, 19s. to 20s.; good house- 
holds, 17s. to 18s.: No. 3 Rhondda, large, 16s. 6d. to 17s. 6d.; 
smalls, 12s. to 12s. 6d.; No. 2 Rhondda, large, 12s. 6d. to 13s. 3d.; 
through, lls. to 12s.; No. 2 smalls, 8s. to 8s. 6d.; best washed 
nuts, 16s. to 16s. 6d.; seconds, lds. to lis. 6d.; best washed 
peas, l4s. 6d. to 15s.; seconds, 13s. 6d. to 14s. Patent fuel, 


20s. to 22s. Coke: Special foundry, 28s. to 30s.; good foundry, 
23s. to 26s.; furnace, 19s. to 21s.; pitwood, ex-ship, 22s. ‘to 
22s. 3d. 


Newport (Mon.). 

Monmouthshires of all classes have a good market, 
though prices are rather irregular. As regards new business, 
buyers are holding back, anticipating easier terms next month. 
Smalls are abundant in supply, with prices unchanged. Other 
branches of the coal trade are quiet. Approximate closing 
prices :—Steam coal: Best Newport black vein, large, 17s. 6d. 
to 17s. 9d.; Western Valleys, l6s. 9d. to 17s. 3d.; Eastern 
Valleys, 15s. 9d. to 16s. 3d.; best sorts, 15s. 6d. to 15s. 9d.; 
best smalls, 8s. 6d. to 9s.; seconds, 7s. to 8s... Bituminous coal : 
Best house, 18s. to 19s.; seconds, l6s. 6d. to 17s. 6d. Patent 
fuel, 19s. to 20s. Pitwood, ex-ship, 21s. 9d. to 22s. 3d. 


Swansea. 

The anthracite coal market continues steady, with a 
good demand and firm prices for Swansea Valley large. Red 
vein also is well upheld, and machine-made coals show some 
improvement. Rubbly culm is steady, but duff is rather 
irregular. The steam coal section remains firm. Following 
approximate closing prices :—Anthracite coal: Best malting, 
large, 21s. 6d. to 24s. net; second malting, large, 19s. 6d. to 
20s. 6d. net ; big vein, large, 17s. 6d. to 18s. 9d., less 2} per cent.; 
red vein, large, 12s. 9d. to 14s. 6d., less 24 per cent.; machine- 
made cobbles, 21s. 6d. to 23s. net; Paris nuts, 23s. 6d. to 26s. 
net; French nuts, 23s. 6d. to 26s. net ; German nuts, 23s. 6d. 
to 26s. net; beans, 16s. 6d. to 19s. net; machine-made large 
peas, 12s. to 13s. 6d. net; rubbly culm, 7s. 3d. to 7s. 6d., less 
24 per cent.; duff, 5s. 9d. to 6s. 3d. net. Steam coal: Best 
large, 19s. to 20s., less 24 per cent.; seconds, 16s. to 17s., less 
2} per cent.; bunkers, lls. 6d. to 12s. 6d., less 24 per cent.; 
smalls, 8s. 6d. to 9s. 6d., less 2} per cent. Bituminous coal : 
No. 3 Rhondda, large, 17s. to 18s., less 24 per cent.; through 
and through, 13s. 6d. to 14s. 6d., less 24 per cent.; smalls, 10s. 6d. 
to lls. 6d., less 24 per cent. Patent fuel, 18s. to 19s., less 2} 
per cent. ‘ 

Iron and Steel Trade. ms 

At Dowlais the whole of the Bessemer and Siemens 
furnaces were in full work last week, the output being over the 
average. All the other departments were also in full activity. 
Following approximate prices :—Pig iron: Hematite mixed 
numbers, 67s. cash and 67s. 4d. month ; Middlesbrough, 54s. 6d. 
cash and 54s. 10d. month ; Scotch, 62s. cash and 62s. 4d. month ; 
Welsh hematite, 74s. to 75s. d.d.; East Coast hematite, 74s. c.i.f.; 


West Coast hematite, 74s. 6d. c.if. Steel bars: Siemens, 

£4 16s. 3d. per ton; Bessemer, £4 16s. 3d. per ton Iron ore : 
Rubio, 18s. 9d. to 19s. 3d. 

‘ 

Tin-plate and other Quotations. \ 


Following approximate prices :—Finished black plates, 
£9 15s. to £10 per ton; galvanised sheets, 24 g., £11 to £11 5s. 
per ton ; block tin, £189 10s. cash and £188 10s. three months. 
Copper, £70 cash and £69 18s. 9d. three months. Lead: English, 
£20 15s. per ton; Spanish, £20 10s. per ton. Spelter, £20 lds. 
per ton. Silver, 27;sd. per oz. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Reports from the iron and steel market indicate that 
there was an all-round, though slight, improvement last week 
both as regards inquiry and demand, and that a stiffening 
tendency was noticed in quotations. Even plates have shown 
more firmness recently. Latest quotations on the Diisseldorf 
*Change are :—M.98 to M.102 p.t. for basic bars ; M.125 to M.130 
p.t. for basic hoops ; and M.112 to M.116 p.t. for heavy plates, 
compared with M.116 to M.120 p.t. at this time last month. 
Steel plates for boiler-making purposes stand at M.122 to M.125 
p.t., as compared with M.126 to M.130 p.t. last month ; sheets, 
M.125 to M.130 p.t., as compared with M.128 to M.133 p.t. at 
this time last month. Indications of an improvement are also 
noticeable in the pig iron industry. 


Iron and Steel in Silesia. 

Business in raw and finished iron last week was fairly 
good, home as well as foreign demand being regular, and the 
condition of prices tolerably firm, although concessions were 
easily obtained where orders of some importance were in ques- 
tion. Satisfactory accounts are given of the pig iron trade, 
production being about equal to consumption. The business 
in semi-finished steel is healthy and increasing. A poor business 
is, on the other hand, reported from the manufactured iron 
industry, bars remaining extremely dull and neglected. Plates 
and girders are also in limited request, and the wire industry 
is very poorly occupied. Unfavourable accounts come in from 
the constructional shops, while the railway and engineering 
departments are busy, and the rail mills fully occupied. 


The Steel Convention. 

In July this year the deliveries of the Steel Convention 
were 505,697 t., compared with 605,570 t. in June this year 
and 541,614 t. in July, 1912. Of the above-named quantity 
107,586 t. were semi-finished steel, compared with 132,595 t. 
in June this year and 154,085 t. in July, 1912 ; railway material, 
242,402 t., compared with 282,003 t. in June this year and 
175,726 t. in July, 1912; sectional iron, 155,709 t., compared 
with 190,972 t. in June this year and 211,805 t. in July, 1912. 


Coal and Coke in Germany. 

The position of the coal market generally continues 
favourable, with indications of imprcvement for some sorts. 
At the Upper Silesian Government pits demand is exceedingly 
active, and output is rather lower than consumption. 


Austria-Hungary. 

No business of any weight has been done, but there 
appears to be more soundness in the general tone of the iron trade, 
and this encourages a hope that before long things will take a 
turn for the better. The present demand is of the hand-to- 
mouth sort, and the mills and factories are only moderately 
engaged. In pit coal as well as in brown coal a pretty good 
business is reported. 


The Belgian Iron Market. 

A fair amount of stiffness was noticed last week in the 
principal trades, and an improvement begins to be looked for 
now, as consumers have been buying so little for some time past. 
Changes worth reporting have not taken place in prices. There 
has been some quietness in the Belgian coal trade recently. 
Demand has been moderate, and stocks have been increasing. 
This year’s business in coal for brick kilns is most unsatisfactory 
in consequence of the unfavourable weather in July, and also 











of If. p.t. when compared with the quotation in the sprin 

The business in briquettes is likewise without animation, on 
output has had to be restricted ; coke too has been 1noving 
downwards. : 








CATALOGUES. 

Tue Lonpon ArropromeE, Hendon.—A very interestiiig little 
pamphlet has reached us. It is entitled “ Learning to Fly,” 
and explains how the pupils are trained at the Grahame-Whitg 
School of Flying at Hendon. The publication is illusirateg, 

James WALKER AND Co., Limited, Lion Works, Gurford. 
street, West India Dock-road, London E.—This is a little pub. 
lication which deals with various kinds of packings. Nuneroys 
illustrations are given showing packings suitable for different 
classes of service. Prices and other particulars are given 

THE METROPOLITAN CARRIAGE, WAGON AND FINANC!: Coy. 
PANY, Limited, Saltley, Birmingham.—This is a little | ooklet 
containing some excellent illustrations of a private saloon eg 
built for the Far East, Deptford Creek bridge, a steel hopper for 
iron ore traffic, a steel bogie grain wagon with a Livesey Gould 
underframe, and a covered goods and cattle wagon for Iidia, 

Ruston, Procror anv Co., Sheaf Ironworks, Linco !n.—4 


new and well-got-up catalogue just issued by this firm deals 
with the Ruston “* Sham ion ” clover huller. The publication 
is well illustrated and ail the principal parts are descri}ed in 
detail. Many testimonials are given at the end of the cata. 
logue. We have also received another equally well ot-up 


publication dealing with Ruston suction gas plants. 

R. A. Lister anv Co., Dursley.—-A new publication forwarded 
to us by this firm deals with a pistonless hy«traulic press. This 
press is supplied to the bookbinding and allied trades, and is 
said to be acknowledged by the leading firms in the trade to be 
the finest machine obtainable for the purpose. Not only can 
the pressure be adjusted to suit the oniiiy of work, but leakage 
is said to be impossible. and therefore any pressure may be 
held indefinitely without attention. No special foundations 
are necessary, and there is nothing to get out of order. 


CuHartes TayiLor (BrirmMincHam), Limited, Bartholomew. 
street, Birmingham.—This is a new catalogue dealing with the 
“Taylor” rotary cutting-off machine for bars, tubes, &c. An 
illustration at the front part of the catalogue shows that these 
machines are being turned out in large numbers. The catalogue 
also contains some novel diagrams which explain the principle 
on which the machines operate. There is also a good cecal of 
general information, and altogether the publication should 
prove very useful to those who are interested in machines of t) is 
description. 

Tue Inp1a Russer, Gotra PERCHA AND TELEGRAPH Works 
Company, Limited, 100-106, Cannon-street, E.C.—This is a 
price list of Silvertown ‘ Balata ” belting. This belting is made 
trom specially selected heavy belting duck, well impregnated 
with Balata. It is claimed to be thoroughly waterproof, and 
may be used with safety for outside drives. Other advantages 
claimed are :—It possesses strong gripping power, is extremely 
durable and does not stretch or slip; it is perfectly uniform 
throughout, ensuring true and steady running. Silvertown 
‘** Balata”’ belting, it is stated, may be fitted slacker than 
leather belting without fear of slipping. 

Sremens BrorHers anv Co., Limited, Caxton House, West- 
minster, S.W.—A new catalogue dealing with distance thermo- 
meters and hygrometers has reached us. The thermometers 
are suitable for the measurement of all temperatures from the 
lowest attainable up to a dull red heat ; that is to say, over a 
range of from about —200 deg. Cent. up to about 700 deg. Cent. 
Under special circumstances they may be subjected to tempera- 
tures as high as 900 deg. Cent., but, generally speaking, it is not 
advisable to go above 700 deg. Cent. The hygrometers are 
suitable for measuring at a distance the amount of moisture 
present in the air. 

ALAN WILLIAMS, 9, Queen Victoria-street, London, E.C.— 
We have received a leaflet describing the Kielland patented 
spring locknut. This is a nut locking device which is claimed 
to possess great advantages over other appliances for preventing 
the loosening of nuts through vibration. It holds the nut by 
maintaining pressure between the face of the nut and the bottom 
of the thread, which is gripped by the internal teeth of the lock- 
nut. It is not expensive and occupies very little space. It is 
easily applied or removed and can be used over and over again. 
It is said to give a far greater security than spring washers, 
spring nuts, plain locknuts, and even castle nuts and split pins. 

Tse British THomson-Hovuston Co., Limited.—An advance 
copy of a very timely and interesting book has just reached this 
office. “Industrial Lighting” is the title. “It gives data and 
information on the subject of mill and factory illumination. 
The subject is presented clearly and logically, it being first 
shown why good lighting is necessary, then the results which 
accrue from improved lighting, and, thirdly, how good lighting 
may be obtained. The book contains a number of illustrations 
of mills and factories which have been lighted in an up-to-date 
and scientific manner. Two charts are published in “ Indus- 
trial Lighting ’’ which tell graphically the story of the loss and 
suffering which result from inadequate light. In the one is 
shown the average ratio between darkness, cloudiness, and sun- 
light. In the other is set forth the *‘ curve ”’ of fatal industrial 
accidents in three successive years as reported from 80,000 
industrial plants. These charts show that fatal accidents 
increase during the dark periods of the year and decrease as 
the days get longer. It will be appreciated from this that good 
illumination is an important factor in the prevention of accidents. 








PERSONAL AND BUSINESS ANNOUNCEMENT. 


THE Manchester Association of Engineers has removed to 
2, Mosley-street, Manchester. Mr. F. Hazelton is the secretary. 








Conrracts.—Eccles Corporation has accepted the tender 
of Triumph Stoker, Limited, Leeds, to equip four boilers with 
“Triumph ’”’ mechanical stoker, and the Stockton-on-Tees 
Corporation has accepted the tender of the same firm for a 
“Triumph ”’ mechanical stoker for one boiler.—The Denby 
Iron and Coal Company, Limited, has recently had installed 
one of the most modern types of Farman-Barrow machines 
made by W. and T. Avery, Limited, of Birmingham, for tle 
quick weighing of trucks and printing net weight upon a con- 
tinuous tape. The machine has a capacity of 60 cwt., and 1s 
graduated by 7 |b. divisions.—The Snowden Colliery Compariy, 
Limited, Ninington, near Dover, has also recently installed cne 
of this firm’s latest pattern self-indicating colliery weighing 
machines, which has been designed to facilitate the rapid weiy!- 
ing of trains of loaded trucks.—An order has recently been 
placed by the municipality of Bremen with Sulzer Brothers, of 
Winterthur, for two 3000 horse-power Diesel engines, to be 
coupled to A.E.G. three-phase alternators, to supply current 
for working pumps for drainage purposes.—We are informed 
that the two 3500-kilowatt reciprocating engines and generator: 
now supplying the power for the London County Council tram- 
ways have been sold by the Council by tender to the firm vf 
Geo. Cohen, Sons and Co.; 600, Commercial-road, E. 
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BRITISH PATENT SPECIFICATIONS. 


When an ti tion is ted from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Pa:ent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 











STEAM GENERAIORS. 


17,972. August 3rd, 1912.—IMPROVEMENTs IN SteAM BoiLers, 
Stephen Evans Alley, of Sentinel Works, Polmadie, Glasgow, 
and George Woodvine, of the same address. 

‘he flue A is substantially cylindrical, and in this example is 
formed in one piece with an end flange B at one end for securing 
it to the boiler shell C, and has at the other end aseparate flange 
spigot D for like purpose. At that part of the flue where are 
arranged the water tubes E diagonally and at right angles to 
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one another, the flue is formed with flats F to receive them, and 
thus here becomes substantially rectangular in section as shown 
clearly. As shown in the lower left-hand illustration, there are 
also flats G to receive the slightly inclined tubes H forming 
the water-cooled fire-bridge. The fire-grate and other details 
of usual form are not shown.—August 6th, 1913. 


29,683. April 26th, 1912.—IMPROVEMENTS IN AND RELATING 
To STEAM SUPERHEATING, Sebastian Ziani de Ferranti, 
engineer, of Baslow, Derby. 

The boiler is of the double-sided type, and comprises a steam 
drum A with a water drum B, B! on each side connected by 
tubes C, C'. A high-pressure superheater D' and an inter- 
mediate-pressure superheater D2 are shown on the right-hand 
side of the boiler and a low-pressure superheater D* on the left- 
hand side. The tubes D* of the low-pressure superheater 
extend over a part only of the length of the boiler, the com- 
paratively small remaining part being provided with additional 
water tubes I. The different superheaters and also the boiler 
element formed by the tubes C', and I are separated by partitions 
such as M, so that each may lie in a separate duct, such ducts 
preferably leading to a partitioned chimney N, each compart- 
ment of which is controlled by a damper R, R', &c. The high- 
pressure superheater consists of tubes D! passing from a header 
i! to a header F', while the intermediate-pressure superheater 
on the same side comprises tubes D2 passing from a header E® 
to a header F2. On the left-hand side of the boiler the low- 
pressure superheater is arranged, comprising tubes D* passing 
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from a header, E? to a header, F, this superheater working in 
conjunction with some only of the water tubes C', the remainder 
of the tubes being associated with additional tubes I. The 
turbine in the example shown is divided into three separate 
stages T!, T2, T%, through which steam passes successively, 
the steam being superheated not only initially, but also before 
its inlet to each succeeding stage. The course of the steam 
through the different parts of the installation is as follows :— 
From the steam drum A the steam passes through the pipe H! 
to the saturated steam header E! of the high-pressure superheater 
thence through the superheater tubes D! to the superheated 
steam header F!, and through the pipe Z to the first stage T? 
of the turbine. After expanding in this stage the steam leaves 
by the pipe X and passes to the saturated steam header E2 
of the intermediate superheater, through its tubes D? to the 
superheated steam header F’, and so by the pipe Y to the second 
stage T? of the turbine. After doing work in this stage the 
steam passes through the pipe S to the header E% of the low- 
pressure superheater D*, and after superheating therein reaches 
the third stage T° of the turbine through the pipe T’, leaving this 
stage on its way to the condenser or elsewhere by the pipe U.— 
August 6th, 1913, 


SWITCHGEAR. 


17,980. August 3rd, 1912.—IMPROVEMENTS IN AND RELATING 
To ELECTRICAL RESISTANCES, Jan Roothaan and Ferranti, 
Limited, all of Hollinwood, Lancaster. 

A resistance is constructed from a number of graphite dises A 
and metal discs B placed in a suitable tube C, one nickel disc 
being provided for one graphite disc. A suitable length of this 
composite resistance is built up within the tube C, which con- 
veniently is formed of metal and has an insulating lining D, and 
means (not shown) are provided for subjecting the pile to pressure 
in any desired manner, for instance, by way of end plates E 


N°17,980 





E 


& Oh 








and external connections F. In the form shown in the middle 
illustration the discs of carbon or the like A and of metal B 
are perforated and arranged about a central pillar or tube G 
of insulating high temperature resisting material. In this case 
also suitable compressing means are provided. With this form it 
is preferred to use nickel discs of greater diameter than the carbon 
dises to give a construction with very good heat dissipation 
and ventilation. In the arrangement illustrated on the right 
and in the lower illustration rods H are utilised to enclose the 
pile of graphite or like dises A, in which case the nickel dises B 
fit over the rods by perforations or slots.— August 6th, 1913. 


TESTING AND MEASURING INSTRUMENTS. 


11,277. May 14th, 1913.—IMPROVEMENTS IN AND RELATING 
TO BEARINGS FOR ELECTRICAL MEASURING INSTRUMENTS 
AND THE LiFz, H. Aron Elektricitaétszihlerfabrik, Gesell- 
schaft mit Beschrankter Haftung, of 39, Wilmersdorfer- 
strasse, Charloctenburg, Germany. 

This invention relates to bearings for electrical measuring 
instruments and the like and has for its object to provide a bear- 
ing which shall be maintained in operative position in such a 
manner that it can be readily withdrawn for the purpose of 
inspection or cleaning without the necessity of loosening any 
of the parts. A is a housing which is secured in any suitable 
manner to the base portion of the measuring instrument, B the 
pedestal or base of the bearing, which is provided with a jewel C. 
The housing A is provided with slots or recesses D, E for accom- 
modating a spring or supporting arm F. The pedestal or base B 
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of the bearing is provided with a double conical or spherical 
surface G adapted to engage with the supporting member F, 
which member by the wedging action of the lower oblique 
surface holds the base B against the pivot of the spindle, the 
base B being also provided with a suitable knob or handle H 
by means of which the bearing may be readily withdrawn, 
the lower portion of the conical or spherical surface acting to 
force apart the supporting member. In a similar manner the 
bearing can be readily inserted again by forcing the upper 
portion of the conical or spherical surface between the arms of 
the supporting member F, the action of the supporting member 
being thus to return automatically the pedestal or base to its 
normal position. It will be seen that by making the supporting 
member F of resilient material the possibility of injury to either 
the jewel or the pivot is considerably lessened.—August 6th, 1913. 


PUMPING AND BLOWING. 


10,984. May 9th, 1913.—IMPROVEMENTS IN ADJUSTABLE 
GuIpE WHEELS FOR CENTRIFUGAL Pumps, TURBINE 
Pumps, AND COMPRESSORS, OR THE LIKE, Otto Neufeldt 
and Wilhelm Zurovec, both of No. 7, Eisenstuckstrasse, 
Dresden, Germany. 

A is the pump casing, B is the cover thereof, C and C! are 
respectively the left and right halves of the guide wheel, D and D! 
are spacing discs, and E is a fixing screw. X indicates the 
exactly adjustable distance which is dependent on the ratio 
between the height and the volume of delivery of the pump. 
Y indicates the distance which constitutes the internal measure- 
ment to which all the pump casings are constructed. The lower 
illustration indicates the adjustability of the distance X. The 
guide wheel is divided into symmetrical halves, in which the 
blade ribs are arranged staggered to one another. By means 
of thin underlays in the form of paper discs, the distance X can 
be varied within rather wide limits, so as to cause the ribs of the 
one half of the guide wheel to preject more or less into the 





passages of the other half of the guide wheel. The distance Y 


may be left entirely out of consideration, because only the width 
of the passages and the peripheral velocity of the running wheel 
will affect the efficiency in the case of a determined height and 
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volume of delivery. The herein described arrangement of 
guide passages renders the flow extremely uniform and increases 
considerably the efficiency of the guide wheel.—August 6th, 1913. 


27,797 of 1912. Jan, 3rd, 1913.—ImpRoveD STEAM ENGINE AIk 
Pump, Rebert Ford Courtenay Keats, of 9, Garnier-street, 
Fratton, Portsmouth, mechanical engineer, and William 
Ebenezer Pittard, of 7, Festing-road, Southsea. 

The action of the pump is as follows :—Water flows from the 
condenser and enters the lower part of the pump barrel. The 
bucket in descending strikes this water, and, passing the ring 
of ports in the barrel, forces the water through these ports to 
the top of the bucket. As the bucket ascends it closes the ports 
and the water and air are driven out through the head valve. 
As the bucket reaches the top of the stroke the conical 
recess enters over the e¢onical projection on the top cover 
and thus expels all remaining air through the head 
valves. The object of the conical recess at the bottom of the 
bucket is to minimise the shock or jar as the bucket strikes the 
water. A is the bucket, having conical recesses on each face. 
It is secured to the rod B and works in the barrel or liner L. 
Leakage is prevented by packing at C. D represents the head 
valve or valves. The conical projection on the head valve seat 
is shown at E. M shows the grooves cut from the ports F* to 
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the bottom of pump barrel, which facilitate the filling of the 
water-seal grooves of the bucket. P! shows the subsidiary 
passages which communicate with the main passages P. The 
grooves around the bucket are shown at R. The water and air 
which are discharged from the condenser enter the air pump at 
the inlet G. As the bucket A descends it passes the ports F 
so that when the bucket is at the bottom the condensed water 
flows through these ports and enters the barrel of the pump on 
top of the bucket, and also up the vertical grooves into the water 
rings of the bucket R. The bucket now ascends, and in doing 
so repasses and closes the ports F. The condensed water thus 
imprisoned must now be discharged upwards through the head 
valve D into the space H, which forms the hot well, the outlet 
from which is shown at K. When the bucket is at the top of its 
stroke it enters over the projection E, which is made to correspond 
with the recess at the top of the bucket. Air and the water 
which remain on the top of the bucket are now forced through 
the head valves through passages P and the subsidiary passages 
P!.—-August 6th, 1913. 


MOTOR CARS AND ROAD TRAFFIC. 


24,757. October 29th, 1912.—IMPROVEMENTS IN OR RELATING 
To Sarety Devices or LIFEGUARDS FOR MOTOR VEHICLES, 
Percy Hawksworth, of 43a, Penwith-road, Earlsfield. 
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This invention has reference to safety devices or lifeguards 





for motor vehicles. It is well known that many, if not, most, of 
the worst accidents with motor omnibuses or heavy motor vehicles 
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are caused by th: rear wheels. A represents a part of the under- 
frame or chassis of an omnibus or other motor vehicle, B being the 
rear wheels and C the front wheels thereof. DD are slats, 
preferably of wood, which form the rear wheel guard or fender. 
As shown, this is carried by vertical rods E secured to any con- 
venient part of the underframe A. The slats D may be half- 
round or have their edges removed and are simply secured 
directly to the carrier rods E ; it may be by bolts and nuts or 
otherwise. The lowest slat may advantageously be about 3in. or 
4in. from the ground. The guard or fender frame is slightly 
inclined relatively to the side of the omnibus, as shown in the 
plan view, so that it lies across the path of the rear wheel with 
its rearedge just a little outside the said rear wheel, its forward 
edge lying, as shown, inside the path of the front wheels. The 
two lower illustrations show guard frames of slightly different 
shapes.— August 6th, 1913. 


MISCELLANEOUS. 


17,965. August 3rd, 1912,—IMPROVEMENTS IN SPINNING 
Mutes, James Robert. Wain, 22, Hardman-street, Long- 
sight, Manchester. 

This invention relates to the combining of two motions, the 
squaring of the mule carriage, and the winding of the yarn on a 
spinning muje during the outward and the inward run. A 
sprocket wheel A is placed on and keyed fast to the baek shaft 
B. A chain is placed over it, and over-the sprocket wheel C, 
keyed fast to the quadrant pinion shaft D, the ends being fast 
to the mule carriage’ X Y. refore the two motions are com- 
bined together. During the outward run of the mule carriage 
the sprocket wheel A fastened to the back shaft B with the chain 











over it, and attached to the mule carriage X Y draws it out, 
acting in place of the drawing-out squaring band and in unison 
with the other drawing-out squaring bands. At the same time 
the chain going over the sprocket wheel C fastened to the quad- 
rant winding pinion shaft D turns the quadrant in position to 
commence winding. During the inward run of the mule car- 
riage the sprocket wheel A fastened to the back shaft B with the 
chain round it, and fastened to the mule carriage X Y, acts in 
place of a squaring band in unison with the other squaring bands 
on the back shaft, at the same time driving the sprocket 
wheel C when winding.—August 6th, 1913. 


3222. February 7th, 1913.—ImMprovep MEANS For REGULAT- 
ING Fuoat OreratepD Vatves, Alexander Smith, of Hive, 
Howden, East Yorkshire. 

This invention relates to adjustable float operated -valves of 
the type in which the float arm is divided and adjustably 
hinged together. The float arm is made in two portions, A and 
A', hinged together at 8 so that the float B may be raised or 
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lowered relative to the portion A of the arm, so aS to vary the 
point of cut-off of the valve C. To adjust the two parts a screwed 
rod D, hinged at Oto the portion’ A’, is éngaged by a rittt © 
journalled in the overhanging arm R of the portion’ A. By turrr- 
ing the nut E in one direction the’ position of the float will ‘be 
raised, whilst by turning it in the opposite direction the lattér 
will be lowered.—August 6th, 1913. - 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,066,271. Heater ror Injectors, H. £. Haskell, Huntingdon, 
W. Va.—Filed April 26th, 1912. 

The injector has a check valve and a steam valve seat, as well 

as a member for holding the check valve on its seat and a steam 

valve for co-operating with the steam valve seat, which has a 








stem with an opening extending laterally through the valve 
stem and also through the valve. There is a thread in the 
opening in the ‘valve stem, and a! valve member disposed in the 


the thread in this opening. A lever is connected with the steam 
valve stem for operating the steam valve, and means are pro- 
vided for connecting the lever ‘with the member for operating 
the ‘latter. Theré are six claims. : 


1,066,232, Compounp Locomorive, H. R. Stafford, Schenectady, 
N.Y.—Fued December Tth, 1912. : 
The engine has an intercepting valve casing having a separate 
exhaust chamber, ‘a receiver chamber, arid an interposed high- 
ee 


pressure exhaust chamber. Openirigs in line axially are formed 








in the partitions between the chambers. An operating cylinder 
is fixed to the casing, and is insertible and removable through 
an end opening therein. A valve seat is fixed to and in line 


partition. ‘There are eight claims. 
1,066,382. Car FenpER, G. W. Deatrich, Sen., Schuylkill Haven, 

Pa.—Filed May 3rd, 1911. © 
The fender has a slidable fender frame including side members 
with arcuate rear ends. Cross bars connect tlie side members 
both near their ends and in the middle. There are means for 
supporting the said frame, including rotary guide members 
engaging the side members of the frame. Brace members 
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connect the rear cross bar with the intermediate cross bar of 
the fender frame. These brace members constitute stop 
members to limit the movement of the frame in one direction, 
and stop members adjustable on the side members of the fender 
frame to limit the movement of the frame in the opposite direc- 
tion. There are five claims. 

1,066,506. Rotary Encine, E. Krogel, Philadelphia, Pa.— 

Filed April 4th, 1910. 

The engine cylinder heads have recesses in them. A cam 
block is provided with an operating cam and a guide cam, 
and there are means for securing this cam block within the 
cylinder. Packing members having bevelled edges are mounted 
between the inlet and exhaust and springs normally hold the 
packing members outward. ‘There is a rotary piston provided 
with a slot through it and having openings parallel therewith. 
This piston has oppositely disposed reduced circumference 
portions with inclined portions upon which ride the packing 
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members. Shafts integral with the piston penetrate the engine 
heads. A reciprocating wing is mounted within the slot in the 
piston, this reciprocating wing having grooves formed. in its 
edges, with packing blades mounted in the groovés. Means 
are provided for normally holding the packing blades outward. 
There are packing strips mounted in the cylinder on both sides 
of the slot in it, and there are resilient means for normally holding 
these packing strips in engagement with the reciprocating 
wing. There is only one claim. 

1,067,037. Sream Enorne, F. Kleineick, Coeburn, Va.—Filed 

March 10th, 2909: ° : 

There is @ ‘bi-sectional casing and a shaft disposed in this 
casing has two cylindrica! pistons fixed on it. iametrically 
opposite ‘vanes. are mounted on each piston. The casing 13 
forthed with two steam chambers in which the pistons and vanes 
work. A cylindrical valve is rotatable in the casing adjacent 
to’ the pistons, while an exhaust pipe is mounted in the a 





opening in the valve stem, and has a thread for meshing with 


axially with the cylinder, and fits in the opening in the adjoining ‘ 
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respect to the exhaust pipe. The casing is formed wit! Oppo. 
sitely arrangéd channels curved in one direction and openi 

into one of the steam chambers.- The valve is formed wiih two 
transversely extending ports and with a segmental cavit 

disposed midway between the ends of. the ports. One of the 
channels is arranged to communicate with one of the ports 
and the other channel communicates’ with One of the a vities 
A steam passage empties into the last-named port. Opp ssitely 
- arranged ehannels are formed in the casing curving in a direction 
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opposite to said first-named channels and opening into the other 
steam chambér. The second-named channels communicate 
respectively with the other port and cavity of the valve. ‘Ihe 
exhaust pipe communicates with the last-named cavity. ‘lhe 
easing is formed with a ——— connecting the last-named port 
and the first:nafmeéd' cavity. There are two claims. 


1,066,472. FricrIoNAL TRANSMISSION MECHANISM, B. W. 

Davenport, Minneapolis, Minn., assignor to Dispatch Motor 

« Car Company, Minneapolis, Minn., a Corporation of South 
Dakota.—Filed November 29th, 1911. 

The mechanism comprises the usual driving and driven shafts, 

and there are a face friction wheel and a peripheral friction 
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wheel carried by the driving shaft.. A pair of driven shafts 
carry peripheral friction wheels for co-o ting’ with the face 
frictional wheel on the driving shaft, and there are face frietion 
wheels on the driven ‘shafts for co-operation with the peripheral 
friction wheel on the driving shaft. Means are provided for 
rendering either of the friction wheels on the driving shaft 
operative at will, There are four claims. 








LAUNCHES AND: TRIAL TRIDS. 





Eustace, steamship ; built by Irvine’s Shipbuilding and Dry 
Docks Company, Limited ; to the order of the Pyman Steamship 
Company, Limited; dimensions, 387ft. by 5lft. 3in. by 
26ft. I0in.; to carry 7400 tons; engines, triple-expansion, 
25in., 42in., 68in. by 48in. stroke, pressure 180 lb. per square 
inch ; constructed by Blair and Co., Limited ; a speed of 13 knots 
was attained on trial trip, August 23rd. 

GirFoRD, steamship; built by Wm. Doxford and Sons, 
Limited’; ‘to the order of Gifford, Limited, of Glasgow ; ditnen- 
sions, 434ft., 54ft. by 29ft.; to carry 9350 tons ; engines con- 
structed by Wm. Doxford and Sons, Limited ; a speed of 13 
knots was obtained on trial trip, August 23rd. 
SpaRTA, steamship ; built by Hall, Russell and Co., Limited, 
Aberdeen ; to the order of the Societa in Azioni Ungaro-Croata, 
Fiume ; dimensions, 225ft.; to carry passengers, cargo, and 
mails ; engines, triple-expansion of 1200 horse-power ; con- 
structed by Hall, Russell and Co., Limited, Aberdeen ; a speed 
of 12 knots per hour was attained on trial trip, recently. ; 
ByYwELL, Steel screw steamer; built by Blyth Shipbuilding 
and Dry Docks Company, Limited; ‘to the order of Messrs. 
John Ridley, Son and Tully, of Neweastle-on-Tyne ; dimensions, 
255ft. by 37}ft.; engines, triple-expansion ; constructed by 
North-Eastern Marine Engineering Company, Limited ; launch, 
recently. 
ATTENDANT, twin-screw passenger tender ; built by Harland 
and Wolff, Limited ; to the order of Elder, Dempster and Co., 
Limited ; dimensions, 13]ft. 3in. by 27ft. beam ; ‘to carry 
p 3 to the st sin Lagos Roads and for touring ; trial 
trip, reeently. , 
STEEL screw steamer; built by Werf Gusto, Firma A. F. 
Sniulders ; to the order of a foreign firm ; dimensions, 131ft. 
26ft. 3in. by 14ft. 9in.; to carry ore and ¢rushed stone ; engines, 
two compound of’ 250 inditated horse-power each, pressure 
120'Ib.' per square inch ; launch, ‘recently. 
San Tirso, steamship ; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of the Eagle Oil Transport 
Company, of London ; dimensions, 432ft. by 54}ft.; to carry 
9300 tons petroleum; engines, quadruple-expansion, con- 
structed by Wallsend Slipway and Engineering Company, 
Limited ; launch, recently. ; 
BorGLanD, steel screw steamer ; built by Blyth Shipbuilding 
and Dry Docks Company, Limited ; to the order of Mr. P. Olsen, 
of Christiania; dimensions, 3365ft. 4in., 46ft. 6in. _by 25ft.; 
engines, triple-expansion, 24in., 38in. and 64in. by 42in. stroke, 
ressure 180 lb. per square inch; constructed by Geo. Clark, 
Eimited ; trial trip, recently. 








A steam-admitting passage is at right angles wi 
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AUGUST. 


England and the San Francisco Exhibition. 


Ivy was not without some knowledge of the 

and intentions of British manufacturers 
regarding the question of foreign trade exhibitions 
that our * pecial Correspondent at Ghent wrote from 
that city, on June 10th :—‘ It is becoming increas- 
ingly diflicult to induce manufacturers of British 
machinery and supplies to expend money or time upon 
exhibits at foreign enterprises, having for their 
avowed object the furtherance of international trade 
relations.’ In our issue of June 20th, also, attention 
was called to the difficulties experienced by the 
in obtaining support for the 


sent iment 


Board 0! Trade 
(Ghent [Exhibition among influential manufac- 
turers. ‘This attitude of manufacturers was men- 


tioned in the statement made by the Foreign Secretary 
in the House of Commons on the 5th of the month, 
when giving the reason why the British Government 
declined to be represented at the San Francisco 
Exhibition in celebration of the opening of the Panama 
Canal in 1915. The experiences which have been 
gained at most international exhibitions of late years 
have not been such as to induce British manufacturers 
to dislocate their business at home, to part with a 
jarge proportion of their permanent staff, and to 
dip deeply into their treasuries in order to make a 
display of their goods in a foreign country where 
competition is not only found to be exceedingly keen, 
but wherein discrimination is made against them. 
In view of their acknowledged intelligence and busi- 
ness shrewdness, it is not a little astonishing that the 
Americans should have expected Britons and Germans 
—who are certainly no less gifted with alertness and 
discernment—to consent to exhibit in a country 
which is continually building up its tariff walls against 
them, and pursuing them with a relentless energy 
in every market of the world. Even, however, had 
the British Government consented where it has 
refused, it is doubtful, whether with all its influence 
and powers of peaceful persuasion, it could have 
induced the larger British manufacturers and shippers 
to participate ; and without them any so-called 
British exhibit must inevitably have proved inade- 
quate and unrepresentative. 


The Burning of the Scout. 


In all our articles on Diesel-engined ships 
we have not referred to the question of safety, as, 
in our opinion, with the least reasonable care there is 
not much cause for anxiety in this direction with the 
high flash-point fuels usually employed. When, 
however, we have described engines designed for fuels 
with a lower flash-point, such as parafim, &c., we 
have adopted a different line. The fire which caused 
the complete destruction of the MacBrayne coasting 
vessel Scout, fitted with engines using paraffin as fuel, 
is the first serious fire which has occurred on what 
we may call a motor ship. We only call attention 
to this disaster at this moment in order to allay the 
natural anxiety of those who are contemplating the 
construction of motor ships or are already in posses- 
sion of them. Those who are using such fuels as 
residual or crude oils with flash-points as high as 
175 deg. or 200 deg. need, we think, feel no alarm. 
We have as yet no reliable information as to the cause 
of this disaster ; for that we must await the result of 
the inquiry which we trust will shortly be held. We 
shall then be able to judge better as to the danger 
involved in the use of the lower flash-point fuesl, 
though we are ourselves inclined to think that most 
of the risks can be avoided by carefully thought out, 
well-made, and well-fitted installations. The acci- 
dent, however, seems to show that there is still need 
for some improvement somewhere. It is quite true 
that it was unaccompanied by loss of life, due to the 
fortunate circumstances that it occurred when the 
ship was close in shore, and not some distance out at 
sea, in which case the loss of life would have been 
terrible, and no such risks must be run if they can be 
avoided. 


Aeronautics in Italy. 


Two important aeronautical events occurred 
mn Italy during the month. The flight of a squadron 
of four hydrovols from Venice to Rimini and back, 
Which took place on August 20th and 21st, was an 
Interesting experiment in military hydro-aviation. 
The machines belong to the section of 8. Marco, of 
Which Lieut. Ginocchio is the commander, and the 
trial, made over nearly a hundred miles of sea, was 
intended to test the stamina of the pilots as much as 
the good qualities of their charges. These latter, 
leaving Venice Arsenal, kept to the sea till opposite 
8. Nicoletto, from which point they took flight at a 





! 
height of about 1500ft. On the journey the Curtis‘ 
' 


machine, steered by Lieut. Cavalieri, broke down when 
off Porto Corsini, the harbour of Ravenna, and 
was taken back to headquarters. Of the other 
three, Lieut. Ginocchio with his passenger arrived at 
Rimini on his Blériot after a flight of an hour and 
forty-nine minutes, and was followed closely by 
Capt. Guidoni on his machine of Italian construction. 
The time employed is considered satisfactory, as there 
was a thick mist over the sea, in consequence of which 
the fourth competitor, piloting a Borel, landed in the 
port of Cesenatico, some twenty miles north of 
Rimini, having mistaken it for the latter place. He, 
however, rejoined his companions later on. The 
return journey was made the next day, but the Borel 
machine had an accident to a valve when off Porto 
Corsini and was towed into that harbour. ‘The other 
two competitors arrived safely at their destination. 
The hydrovol squadron was preceded and followed by 
torpedo boats, and the machines were furnished with 
fuel for three hours. The second event was the 
maiden trip of Ing. Forlanini’s airship the Citta di 
Milano. Leaving the hangar in one of the suburbs 
of Milan, she manoeuvred for two hours and a half 
over that town at the height of about 1000ft., and 
returned after what was described by the constructor 
and his crew of five men as a most satisfactory trial. 
The ship, which was subscribed for by friends of Ing. 
Forlanini, will form part of the military air fleet, now 
consisting of nine units, to which a tenth will shortly 
be added. She is 236ft. long and 59ft. broad. Her 
two motors of 100 horse-power each are capable of 
giving her an hourly velocity of 45 miles. The screws 
have a diameter of 13.7ft. and make 260 revolutions 
per minute. The chief peculiarity is that, in order 
to present less resistance to the air, the car is made to 
adhere to the skin instead of being suspended by a 
system of cords. 


Report on Motor Traffic. 


Durinc the month the report of the Com- 
mittee appointed to consider the matter of motor 
traffic in the Metropolis was published. It proposes 
that a number of steps shall be taken to reduce the 
loss of life, which has, unhappily, increased to a great 
extent in recent years. Besides suggesting that 
speed limits shall be imposed on motor omnibuses 
and other heavy motor traffic where conditions are 
specially dangerous ; that there shall be closer contro] 
of traffic by the police, with an increase in the number 
of traffic points ; that more refuges shall be provided ; 
that means shall be taken to remove the congestion 
caused by dead ends of tramways, street markets, 
and roadway obstructions ; that the already existing 
eustom of warning children and parents through the 
medium of the schools of the dangers of the streets 
shall be continued and extended ; and that the veto 
of the borough councils regarding tramway schemes 
be done away with, the Committee makes two other 
proposals of a far-reaching character. These are that 
the licensing of stage carriages and hackney carriages 
and the controlling of motor omnibuses be the duty 
of the county councils and the borough councils, 
and that a new Traffic Branch of the Board of Trade 
be set up to perform the combined existing traffic 
duties of the Home-office, Local Government Board, 
and the Board of Trade. As we said in commenting 
on the matter when the report was published, we are 
in favour of the appointment of a single authority 
to iake charge of the whole matter of the traffic in 
the Metropolis, and there is no apparent reason 
why a branch of the Board of Trade, properly managed 
and advised, should not adequately perform the 
required duties. We are also in agreement with 
nearly all the other proposals, saving the doing away 
with the right of veto regarding tramway schemes 
now possessed by the various local authorities and 
giving the control of motor omnibuses to the 
county councils. We strongly disapprove of the 
last-named proposal, not because motor omnibuses 
do not need controlling, but because we consider that 
it would be unjust to put county councils, owning and 
working tramway undertakings, in control of motor 
omnibuses which compete with the tramways. 


Irrigation in the Roman Campagna. 


THE promulgation of a scheme by the 
italian Minister of Agriculture for turning the 
beautiful little Lago Albano, near Rome, into a reser- 
voir and so watering the Campagna, gave rise 
during August, to loud remonstrances on the part of 
the population of Castel Gandolfo and of other 
dwellers by Domitian’s lake. The indignant pro- 
testors are evidently not made of the stuff which 
prompts men to offer samples of their skin to save 
the lives of others. They regard the matter from the 
individualistic point of view, and express a rooted 





objection to being drained for the benefit of their 
neighbours. Their opposition is based on hygienic, 
and also, they say, on artistic grounds. Leaving 
aside the latter, it should be explained at once that 
the project would entail the storage of the water 
during the winter and spring, and the lowering of its 
level by about 80ft. below the normal during the hot 
months. Such a measure would, according to; the 
inhabitants, reduce the ‘“ pearl of Latium to the 
condition of a filthy swamp.’ The language is 
forcible and the contrast tragic, but both may be 
excused by those among our readers who have seen 
the spot and who know of the eviction campaign 
waged for years by the Government against the 
malarial mosquito. The banks of the lake are steep, 
except at the north-west end, where they shelve, and it 
is here that thousands of square metres would be 
uncovered and would present themselves as a charming 
summer residence for the aforesaid undesirable 
tenants. The contention of the people seems there- 
fore not void of reason. It certainly appears to an 
outsider that when water is to be drawn from a 
natural lake, the latter should be situated on high 
ground where malaria is unknown, or else in a sparsely 
populated district. Should this plan not be followed 
the organisers will be apt to find themselves con- 
fronted with a practical illustration of the proverb 
that ‘“‘what is one man’s meat is another man’s 
poison.” 


The King’s Dock, Singapore. 

Tue King’s Dock at Singapore was officially 
opened by Sir A. H. Young, the Governor of the 
Straits Settlements, on the 26th of the month. This 
graving dock, the largest east of Suez, constitutes 
an important addition to the shipping facilities of 
the port. It was fully dealt with in a recent issue of 
this journal by our Special Commissioner, who visited 
it on his journey in the East. The dock is situated 
at Keppel Harbour. It has an overall length of 
852ft. and of 800ft. on the blocks. By means of an 
intermediate caisson it can be divided into two com- 
partments, one 486ft. and the other 325ft. in length. 
At the entrance it has a width of 100ft. Between 
the coping stones in the body of the dock there is 
a distance of 128ft., while the width of the floor is 
90ft. At low water the depth on the sill is 25ft. 
and at high water 34ft. The approaches are all 
dredged to a depth of 33ft. below low water of ordi- 
nary spring tides. The dock equipment is electrically 
operated, with the exception of the centrifugal 
pumps for emptying the dock, which are steam-driven. 
The dock contains over 3} million cubic feet of water, 
and can be emptied in less than two hours. In con- 
junction with the other facilities at Singapore this 
new graving dock should greatly increase the popu- 
larity of the port as a repairmg depot for large liners 
and for warships. On the occasion of the opening 
ceremony Mr. T. R. Nicholson, consulting engineer 
to the Straits Settlements Government, was created 
a Companion of the Order of St. Michael and St. 
George. 


The German Battleship Priazregent Luitpold. 


THis new turbine battleship, which is the 
thirteenth Dreadnought of the German navy, was 
placed in commission on the 19th of the month. The 
Prinzregent Luitpold has been constructed at Krupp’s 
Germania Yard, at Kiel, and was launched on Feb- 
ruary 17th, 1912. No details have yet been published, 
but according to the results of the trial trips when 
the vessel was taken over by the naval authorities, 
it is estimated that her speed will be at least 23 to 
24 knots. The new vessel will be included in the 
Fifth Battleship Division, which will then consist 
of five ships. These ships will subsequently go to 
form the Third Active Squadron of the High Sea 
Fleet, which was provided for by supplementary 
estimates last year. Three ships are still lacking 
to make up the complement of this squadron, viz., 
the Kénig, Grosser Kerfiirst and Markgraf, all of 
which are expected to be placed in commission within 
a year’s time. All the ships of this squadron will be 
armed with 12in. guns, as the increase of calibre to 
15in. only takes place with the construction of the 
two battleships ordered this year. 


The Seaplane Flight Round Britain. 


HoweEVER unsatisfactory the net result of 
the seaplane flight round Britain may appear, the 
enterprise of the Daily Mail has succeeded once again 
in demonstrating that the science and art of artificial 
flight is not standing still. Had the Government 
from the outset taken up the position with regard 
to this competition which it in the end did, we should 
undoubtedly have had a fuller list of entries and a 
more imposing spectacle than came to pass. Of the 





242 


THE ENGINEER 


Sepr. 5, 1913 








four men who signified their intention of competing, 
Colonel Cody was killed a few days before the contest 
was due to start, Mr. Radley withdrew, and Mr. 
McClean was at the last moment obliged to give up 
the idea by reason of troubles with his engine. The 
fourth, Mr. H. G. Hawker, on a 100 horse-power 
Green engined Sopwith seaplane made two plucky 
attempts to complete the circuit, but on both occa- 
sions was defeated by adverse circumstances. The 
competition opened at 6 a.m. on Saturday, August 
16th, and at 11.47 a.m. on the same day Mr. Hawker 
left Southampton on his ‘first essay to fly the 1540 
miles required of him. After deducting the time 
spent at the Ramsgate control station, 239 minutes 
flying brought him to Yarmouth, 240 miles from his 
starting point. Here he found it impossible through 
indisposition to continue farther. A fresh pilot was 
secured, but on the Monday rough weather slightly 
damaged the machine and rendered further progress 
for the time being impossible. On Monday the 
25th, Mr. Hawker made a fresh start, and by the 
evening he had reached Beadnell, on the Northumber- 
land coast, 495 miles from the starting point at 
Netley. On Tuesday he flew to Oban, stopping on 
the way at Montrose for repairs, and at Aberdeen 
and Cromarty, as required by the rules of the com- 
petition. From Oban on the next day he set out for 
Dublin and Falmouth, but various circumstances con- 
spired to cause failure. A float leaked, slight engine 
trouble developed, petrol ran short, and to crown all, 
when 15 miles off Dublin, the machine fell. from some 
cause not as yet clearly specified, into shallow water. 
Mr. Hawker escaped unhurt, but his mechanic was 
seriously injured, and one of the wings of the machine 
was broken. Further progress was quite out of the 
question, and, to the disappointment of all, the “‘ con- 
test ’’ came to an abrupt conclusion. 


The French Naval Programme. 


STRENUOUS efforts are being made by the 
French Minister of the Marine to accelerate the 
completion of the existing shipbuilding programme, 
so as to present a new one to the Chamber of Deputies 
at the earliest possible moment. On the reassembling 
of Parliament, M. Baudin will ask for the credits 
necessary to put on the stocks at the beginning of 
1914 a fifth battleship of the ‘“‘ Normandie” class of 
25,000 tons, so that there will be afloat or under 
construction ten Dreadnoughts, without counting the 
Jean Bart and Courbet. At the same time, it is pro- 
posed to make a start upon the building of the scouts, 
having a displacement of 6000 to 6500 tons, which were 
to have been put on the stocks in 1919. These 
scouts will have ten guns of 138 mm. bore, and are 
expected to steam at 28 knots. Two aviation centres 
are to be created at Bizerta and on the south coast 
for sea-planes, and there will be three stations for 
dirigible balloons, probably of the rigid type. The 
rapid execution of this programme necessitates the 
carrying out of further reforms in the arsenals, which 
had already made enormous progress under the 
Ministry of M. Delcassé. A commission has now 
been appointed to perfect the equipment and organisa- 
tion of the arsenals, for which purpose M. Baudin 
will introduce a Bill authorising an expenditure of 
65,300,000f. during the next seven years. Already the 
work of the arsenals is specialised. Battleships are 
built at Brest and Lorient, while torpedo boats and 
submarines are constructed at Cherbourg and Roche- 
fort, and repairs are effected at Toulon. M. Baudin 
desires now to give some guarantee that the huge 
funds voted by Parliament are profitably spent upon 
the rapid execution of the shipbuilding programme. 


German Shipping Dispute. 

A serious conflict has broken out between 
the North German Lloyd and the Hamburg-America 
Line, which may be not without influence on the 
shipping of other countries. In view of the new ships 
of the “Imperator” type which the Hamburg 
company now has at its disposal, that company 
claims a revision of the existing agreement. The 
Bremen company, on the other hand, contends that 
tonnage is not the most important factor, that an 
increase in tonnage does not necessarily mean an 
increase in traffic, and that a revision of the contract 
would only be justified if one or other of the lines 
proved incapable of dealing with its share of the 
traffic ; it also points out that although its share of 
the Transatlantic steerage passenger traftic is larger 
than that of the Hamburg-America Line, the latter 
finds its equivalent in the exclusive rights which it 
holds in the Hamburg freight business. It may be 
remarked that the quota of the North German Lloyd 
in the German share in the Pool is 57 per cent., and 
that of the Hamburg-America Line 43 per cent. 
Both parties have announced their intention of 
opening new lines in competition with each other. 





Thus, the HamLurg company proposes to start a 
passenger service to Eastern Asia; the Bremen 
company intends to create a three-weekly passenger 
and freight service from Bremen to Boston and New 
Orleans, while the Hamburg-America Line has replied 
with a proposal to extend its freight service to 
Baltimore to a fortnightly freight and steerage 
passenger service. 


The Franco-German Aerial Agreement. 


THE recent incidents connected with the 
landing of German air craft on French territory 
have been instrumental in the conclusion of an 
agreement between France and Germany regulating 
air traffic between the two countries. An exchange 
of notes took place at the end of July, forming an 
agreement on the subject which came into operation 
on August 15th. It provides that German air craft 
belonging to the military administration or carrying 
officers in uniform may not fly over or land on French 
soil without permission, except in cases of necessity. 
In such cases they must communicate immediately 
with the nearest authorities, who will conduct an 
investigation with the object of ascertaining if the 
landing was really caused by necessity. The occupants 
of the airship or aeroplane must then give their word 
of honour that they have not taken photographs or 
committed any other action deleterious to the safety 
of France, and may then under certain conditions 
return to their own country. The agreement further 
contains provisions respecting the conditions under 
which non-military air craft may fly over and land 
in certain zones of French territory, and it is also 
provided that the authorities must protect as far as 
possible air craft and their occupants who have been 
obliged to land on French soil. The agreement is 
mutual, and these ‘provisions therefore apply mutatis 
mutandis to French air craft landing in Germany. 


“Colonel”? Cody. 


On the morning of the 7th aviation and the 
world generally lost a picturesque figure and an 
interesting personality by the death of “‘ Colonel” 
Samuel Franklin Cody. Mr. Cody was not an engi- 
neer, nor was he a scientist, although he claimed to 
be both. He possessed, however, a mechanical 
instinct, extraordinary and rare, which was seldom 
at fault and which enabled him almost completely 
to surmount the deficiencies of his education. It 
is extremely difficult to fix his position in the history 
of aviation. In this country, at least, his success 
and prominence as an aviator led to his being accorded 
the foremost place amongst pilots and inventors. 
His fame was undoubtedly well desorved, and he will 
always be remembered in the history of artificial flight 
as one of its pioneers. But beyond this there is little 
else to be said. We may sum up the history of his 
strange life, his perseverance, his failures, and in the 
end his innumerable successes, but when all is done 
we are forced to conclude that so far as advancing 


the general science of aviation, as distinguished from 
It is | 


its practice, is concerned Cody did very little. 
highly improbable that the Cody type of machine 
will be perpetuated. The secrets of its construction 
and its manipulation have almost certainly in large 
part perished with him. The Cody machine was 
peculiar to the man. It was designed and built on 
the trial-and-error system, and no one but Cody 
himself could have undertaken to improve it. The 
accident by which he and his passenger, Mr. W. H. B. 
Evans, of the Egyptian Civil Service, met their deaths 
occurred near Aldershot, and happened while he was 
flying his large new sea-biplane, which he had 
designed for the round-Britain race. 


The German Airship L. II. 


THE second German naval airship, the 
L. II., which has just been completed, is the largest 
airship hitherto constructed in the Zeppelin Works 
at Friedrichshafen. Considerable improvements have 
been made over the L. I., and the new airship is also 
of somewhat larger dimensions. Its length is 541 ft., 
the first naval airship being about 10ft. shorter ; 
its breadth is 49ft., the same as in all the more recent 
Zeppelins. The gangway connecting the gondolas, 
which in other Zeppelin airships is situated under 
the body of the ship, is in this case placed inside the 
hull. There are three gondolas, two of which contain 
the engines, whilst the third is intended for the officer 
in charge. The number of motors has been increased 
to four, with a total output of 800 horse-power. It 
is estimated that the L. II. will considerably surpass 
all other German airships in speed, and will attain 
about 75 miles an hour. The new airship will begin 
its trial trips in the course of the next few days, and 
will probably be taken over by the naval authorities 
during the present month. 
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THE GIOVI LINE AND CHIAPELLA STATION 
(By our Italian Correspondent.) ; 
No. II,* 


THE cab—see.Fig. 1, ante—of one of the engi 
of this group (050)—see p. 226, ante—is made u oy 
central part with door and steps on each sido, anda ‘ “ 
alcoves of lesser height containing the various vcees i 
apparatus. These include two transformers for 
ducing the low-tension current necessary 
sidiary purposes, two electric compressors for tho 
pneumatic apparatus, and an electric fay 
cooling traction motors and water rhoostats_. 
see Fig. 5. The upper parts of the cal are ads 
with inclined walls to reduce the resistance to the aj 
when the engine is in motion. The driver stands “4 
the right-hand side of the cab, at one of the 
ends where the controllers are placed, and has in 
to his hand the cocks for working the conpressed io 
Westinghouse-Henry brakes as well as thoso fop the 
pneumatic Leach sander and whistle. here are 
also the handles for working the electric com. 
pressors, the fan and current-collecting bow, and the 
measuring instruments for the current and com- 
pressed air. In the centre of the cal) js Placed 
breadthwise a writing desk for the use of those who 
have charge of the train, and a low-tension SWiteh- 
board for the accessory apparatus of the locomotive 
There are also in the cab the various items of 
high-tension plant of the primary traction curren, 

The current collecting bows—see Fig. 6— are of thy 
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Fig. 5-WATER RHEOSTAT 


sliding contact type, and were made by the Tecnomasio 
Italiano, of Milan. Each is composed of two abso- 
lutely similar parts placed symmetrically in respect 
of the transverse middle section of the locomotive. 
Each trolley bow makes contact with both the aerial 
phase wires. Thus each phase has two distinct 
points of connection, one at one end of the locomotive 
and the other at the other, a fact which prevents the 
supply of current to the locomotive from being inter- 
rupted even when the latter is passing over points. 
The two parts of the bow hinge on_ transverse 
arms placed on the roof, and the bows are connected 
with each other by means of two couples of diagonal 
stays, so that when one revolves the other revolves 
with it. The connection with the roof is effected by 
a tubular frame made of two large longitudinal pipes 
A and B—Fig. 6—which are cleated down to the 
framework of the cabin and connected to one another 
at the two extremities by a couple of smaller tubes C 
and D. Between the tubes C and D are arranged 
bearings in which works a cross shaft E F, to which 
the bottom ends of the collecting bow frames «fe 
attached. The sides of these bow frames are made 
up of iron piping G H, while the upper part has bolted 
to it the two smaller rectangular frames J K, which 
are arranged at some distance from one another. The 
side parts of these latter are made of wooden rods, 
paraffined for insulation, and to their tops the 
ecntact pieces described below are attached, To 


* No. L. appeared August 20th, 
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Fig. 6—ARRANGEMENT OF THE COLLECTING BOWS 


wheel mounted loose on each end of the spindle each bow being provided with a compressed air 
EF. This is kept in position by axspiral spring, cylinder O furnished with a piston, to the rod of 
which has one end connected with a point of the cir- which is bolted a link P. The two ends of this link 
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respective pistons, the rods of which in their turn act 
on the links P and put in tension the spiral springs 
'QQ'. This tension naturally increases as the stroke 
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b. Current collecting bows. n. Stator of the primary motor. 
d. Fuses. 0. Stator of the secondary motor. 
e. Impedence coils, p. Speed controller. a | 
’, Lightning arresters. F, y. Electrodes of the liquid | 
yg. Automatic oil switch. rheostat. 
h. Main switch. r. Short-circuiting bar. 
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Fig. 7—CONNECTIONS FOR HIGH-TENSION 4 APPARATUS 


cunference of the toothed wheel, and the other end | finish in the extremities of four spiral springs Q Q', 
fixed to the bow frame of the trolley. which have their other extremities fixed, two and 

Thus it follows that the revolving of the main two, with cranks keyed on to the rotation shaft E F 
frames GH produces a corresponding movement of of the principal frame. 
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of the pistons proceeds, and is transmitted to the 
extremities of the cranks keyed on to the axes of 
rotation of the principal frames of the bow. When the 
tension becomes greater than that which is neeesary 
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to balance the weight of the bows these begin to rise 
and continue to do so, with the increasing displace- 
ment of the pistons, till they touch the aerial lines. 
The pistons at this moment have not quite finished 
their stroke, but the bows cannot rise anymore. The 
springs Q Q' continue, however, to remain in tension 
and produce the necessary pressure of the bows 
against the wires. 

The stroke of the pistons and the length and angle 
of the cranks to which the extremities of the springs 
Q Q' are attached are carefully proportioned. They 
exercise, for a given position of the bows, more or 
less the same pressure on the overhead wires, whether 
these be in the open, where the maximum height over 
the rail is met with, or whether they be in tunnel, 
where the height is reduced to a minimum of 14. 7ft. 
—4.50m. In addition, in order to produce greater 
uniformity in the pressure of the collectors against 
the lines, glycerine dashpots L and M are provided 
at the ends of the cross shaft E F, 

The contact bars for the current consist of little 
brass prismatic tubes of triangular section with 
rounded edges. These tubes can revolve round their 
axes. For this reason the contact with the aerial 
lines is normally against one facet of the prism. If, 
however, an obstacle is encountered on the overhead 
lines the little tubes revolve and bring another facet 
into contact with the line. This arrangement has 
been designed to bring about a uniform wear of the 
surface of contact of the prismatic tubes, and the 
man in charge is supposed to remember to give the 
tubes a third of a turn every time he starts on a 
journey. 

The controller of the bows which governs the supply 
of compressed air to the cylinder O is fixed on the roof 
of the cab over the head of the driver and is worked 
by a little shaft, which runs to the other end of the 
cab, so that the controller can be worked from the 
two positions. This handle works in connection with 
a key, which serves to open the locks of the cases of 
the various high-tension apparatus inside the cabin. 
It is not possible to take this key out of any of the 
locks except when the cases are closed. Moreover, 
the key can only be taken out of the bow controller 
when the controlling switch is in a vertical position ; 
that is to say, when the bows are lowered. It follows 
that there is no chance of being able to open one of the 
cases when the apparatus contained in them is under 
pressure, nor can any of the cases stay open when the 
bows are raised. 


Coming to the electric part proper of the 
engine we have already seen that the 050 


group is provided with two motors coupled to the 
driving shaft of the engine. These motors are, 
as has been said, of the induction type, and work at 
3000 volts and 15 periods. As there are two aerial 
lines for two of the phases, and as the rails constitute 
the third phase, it follows that one of the three 
windings which produce the field of the motors is 
in electric communication with the metal frame of 
the locomotive. A variable resistance is switched 
into the rotor circuit at starting. It is made up of 
metallic elements, which are immersed in water 
containing a certain quantity of carbonate of soda. 

The two motors can be coupled either in parallel 
or in cascade connection. The first method is brought 
into practice by connecting, two and two, the ex- 
tremities of the corresponding windings of the stators, 
so as to produce, in both the motors, three-phase 
fields in the same direction. The second connection 
is made by coupling the extremities of the rotor 
windings of one of the two motors with the extremities 
of the corresponding windings of the stator of the 
other motor. To be able to effect this latter arrange- 
ment the two motors are not made absolutely alike, 
and the second is provided on the top with a speed 
controller. For this reason the motors are distin- 
guished one from the other by the names of primary 
and secondary motors, the first designation being 
given to that machine, the stator of which is fed, in 
both systems of coupling, by the 3000-volt current. 
The secondary motor is the machine, the stator of 
which in cascade connection is fed by the current 
from the rotor of the primary motor. The windings 
of the stators, both of the primary and secondary 
motors, are therefore subjected to the tension of 
3000 volts between phase and phase when in parallel 
coupling. The tension between the elements of the 
liquid rheostat when the motors are in operation is 
460 volts. 

In cascade coupling, however, only the stator 
windings of the primary motor are subjected to a 
tension of 3000 volts, while the windings of the stator 
of the secondary motor have a tension of 460 volts, 
the same as that between the elements of the water 
rheostat. It will, therefore, be seen that, whatever 
be the electric coupling of the two motors, there are 
always two distinct circuits in the working of the 
locomotive. Besides these principal circuits and 
besides the primary circuit of the transformers, 
there are three other low-tension circuits fed by the 
secondaries of the transformers. These are the 
circuits for the driving of the electric compressors and 
fan, for the gauges and for the lighting and test lamps. 

It has been said before that want of space precludes 
the description of every detail. I, therefore, propose 
for the sake of brevity, to pass in silence over the high- 
tension apparatus as presenting fewer novelties than 
that of the low-tension, and as being besides easily 
understood by the help of the drawing Fig. 7. 
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Tue first foreign conference of the Institute of 
Metals opened in the Congress: Hall of the Ghent 
Exhibition on August 28th, under the presidency of 
Professor J. K. Huntington. 

Dr. Schoentjes, in according a welcome to the 
Institute, said that although it was only a recent 
creation its progress haa been followed with great 
interest by those associated with the metal industries. 
The Institute had many distinguished members, 
including the President—whose work during thirty 
years had been closely connected with the applica- 
tion of science to industry —-Dr. Rosenhain, Sir Gerard 
Muntz, Professor Carpenter, Professor Turner, Mr. 
Boeddicker, and others. Such an Institute formed 
on an international basis did much to break down the 
barriers imposed by frontiers and by differences in 
languages. Representing the University of Ghent, 
he was glad to have that opportunity of weleoming 
the Institute to the city. 

Professor Huntington, in reply, said it was generally 
recognised that science knew no nationalities and dis- 
regarded geographical boundaries. The membership 
of the Institute was international, and its aim had 
been earnestly described as the application of science 
to the needs of industry. 

The nomination of officers for election at the spring 
meeting of the Institute was announced as follows : 
President, Engineer Vice-Admiral Sir Henry Oram ; 
vice-presidents, Professor H. C. H. Carpenter, Mr. 
Summers Hunter and Mr. R. K. Gray ; and as mem- 
bers of Council, Mr. L. Archbutt, Mr. George Hughes, 
Dr. Rosenhain, Mr. R. 8. Hutton, and Mr. W. Murray 
Robinson. 

The President said that before commencing the 
formal business he would like to congratulate Pro- 
fessor Carpenter on his appointment to the Chair of 
Metallurgy in the Royal School of Mines. There 
would be room for a long time to come for important 
work in the field of mining, and the physical chemist 
would find the practical extraction of ores a fertile 
field for his labours. Considerable advances had been 
made in the treatment of ores during the past few 
years, of which the flotation and magnetic separation 
processes were examples. But much work yet 
remained to be done. 

Professor Carpenter, in reply, said that the authori- 
ties of the Imperial College took a very broad view, 
and he was to have absolute freedom with regard to 
research work. 

Mr. G. D. Bengough then presented in abstract 
the second report of the Corrosion Committee of the 
Institute. We commence a reprint of this report 
elsewhere in this issue. 

Sir Gerard Muntz, Chairman of the Committee, 
in the course of a long statement, said that the result 
of the report was that it was necessary to revise all 
the preconceived theories on the subject of the action 
of the corrosion of brass condenser tubes by sea water. 
The cause which had in the past been most usually 
ascribed as the reason of the pitting of condenser 
tubes, namely, the presence of deposits in the tubes 
containing iron and other foreign ingredients, had been 
shown to be of little consequence. Galvanic: action 
was generally considered to be the usual cause of 
pitting. The question of dezincification was little 
understood, and had hitherto been only slightly 
studied by those interested in the life and wear of 
condenser tubes. Accurate information as to the 
conditions of service of tubes and relating to the 
localities of the points where corrosion took place had 
been hard to obtain. Engineers had either been 
disinclined to take the trouble to ascertain or define 
these points, or had not had sufficient knowledge on 
the subject to enable them to deal with the matter. 
Thinning of tubes was totally distinct from pitting. 
Thinning might arise from two causes : the mechanical 
cutting action of water, which usually showed most 
at the intake ends of the tubes, or from electrolytic 
action set up by short-circuited electric currents, 
which caused a total dissolution of the brass-—in 
such cases certain tubes which were in the direct line 
of the short-circuited current were thinned from end 
to end until, if left long enough, they were completely 
worn through by the total dissolution of the metal. 
The table of information from inquiry schedules was 
very interesting, but to be of real value a complete 
analysis of each failed tube was necessary. A long 
experience and much careful investigation and 
examination’ by analysis and under the microscope 
had shown that the inclusion of carbon particles in 
brass tube castings was very rare. The specific gravity 
of carbon was very low as compared with that of 
brass, and it was therefore obvious that any carbon 
particles which might be worked into the brass from 
the cores or the dressing of the moulds would float 
to the top and be cut away with the gate. As a 
matter of precaution against the probability of carbon 
particles being retained by the brass, the use of carbon 
brand cores had been discontinued at his works. The 
uneven distribution of temperature throughout any 
condenser would be sufficient to account for the 
preferential attack by dezincification of certain tubes. 
The failure of condenser tubes by total dissolution or 
thinning was rare ; in 90 per cent. the cause of failure 
was pitting. The method of experiment adopted in 
the laboratory of Dr. Bengough seemed to have been 
ingenious, simple, and a fair practical representation 
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of the actual conditions which the brass wou unde: 
in the usual run of practical work. A very interwaae 
point brought out was that the presence of slion 
flaws in the metal had no effect upon the commie 
it by no means followed that corrosion would tebe 
entially start at the flaws. Another point of intere, 
referred to was the action of CO, on brass ; this sn 
a matter which might have a very importa it bearing 
on the wear of condenser tubes in land in ‘allation 
where other than sea water was used. ‘he ‘ae’ 
total dissolution of Muntz’s metal as com) red with 
70: 30 brass was what might be expecied, The 
preferential or selective corrosion of zine fps) all the 
samples in diluted sea water was important :\s bearing 
upon the question of the failure of conde: .sep Pe 
using such water, as, for instance, in ships running = 
river estuaries or in power plants using e~| vary and 
harbour waters. The failures of conde: er ‘tues 
in such situations were far more freque than rm 
ships running in open water, which in itseli \as strong 
evidence in support of the accuracy of thie results 
obtained. It would appear .that Dr. Pengough’s 
investigation had eliminated the question of the 
detrimental action of particles from the discussion 
‘The changes in the order of resistance of 70 ; 29. | 
brass, 70: 30 brass, and Muntz’s metal with the 
increased temperature was remarkable. (ne point 
of special interest was the statement that at the 
increased temperature of 40 deg. Cent. the surface of 
the Muntz’s metal sample remained perfectly bright 
and untarnished. It was a fact established by long 
experience that where dezincification was taking 
place rapidly in Muntz’s metal there was no green 
deposit of oxychloride of copper formed ; the metal 
remained of a yellow or pale buff tint. The appear. 
ance of such sheets was in itself a sufficient indication 
that dezincification had set in. This trouble had 
during the past fifteen years been very frequent, 
especially in tropical and semi-tropical waters. Until 
the year 1898 it was almost unknown. ‘This date 
was of importance because it synchronised with the 
introduction of the manufacture and generally 
increased use of electrolytic copper. ‘The best 
selected copper and the “ special ”’ zines of former 
times contained a considerable admixture of lead, 
frequently amounting to from | per cent. to 2 per cent., 
but the introduction of electro-deposited copper and 
the improvements in zine refining markedly reduced 
this admixture. These facts had a significant bearing 
on the results obtained from the 70: 28:2 lead 
brass, which had resisted selected corrosion in such 
a marked degree. In the case of dezincification of 
Muntz’s ship sheathing metal, the surface of the metal 
was often covered with a white incrustation of small 
spots from a quarter of an inch to a pin’s point dia- 
meter, and sheets showing this incrustation were 
invariably dezincified, often throughout the whole 
sheet and absolutely rotten. It was in seeking to 
find a remedy for this trouble of dezincification of 
metal sheathing that the introduction of a small per- 
centage of lead was first tried with markedly improved 
results. Users had attributed the failure of sheathing 
to defects in manufacture and most frequently to the 
use of cheap and impure materials. It was only after 
vainly seeking the cause in all sorts of directions 
that it was shown that the metal was too pure. 
Examination of certain sheets returned from Australia 
after forty years’ use in sea water in practically as 
good a condition as when first put to work and only 
very slightly worn away showed that the alloy used 
was by no means free from foreign admixture of metals 
and that the chief of these additions was lead. 
Laboratory experiments proved that by adding lead 
this selected dissolution of zine could be retarded if 
not entirely stopped. It was from this beginning that 
the 70: 28:2 lead tube was evolved as an antidote 
for condenser pitting. A very short experience 
showed that although total dissolution still continued 
there was no selected corrosion of zine and that there 
was no pitting with these tubes. Some remarkable 
cases of its efficacy had been experienced. Dr. 
Bengough referred to the accelerated action of pre- 
ferential corrosion on the sawn edges of certain tubes. 
In the case of Muntz’s metal it had been undoubtedly 
proved that annealing at temperatures from 650 deg. 
to 800 deg. Cent. prevented the preferential corrosion 
of zine. Further, it was established some seventy- 
five years ago that it was absolutely essential that all 
ship sheathing should be carefully annealed. This 
matter of the effect of annealing on selected corrosion 
required close and careful scientific investigation 
to ascertain the cause of the difference. The order 
of resistance to dezincification as set forth by Dr. 
Bengough tallied curiously with experience. — The 
addition of from 1} per cent. to 2 per cent. of lead 
was found to be the solution of the preferential corro- 
sion puzzle. Lead up to 4 per cent. appeared to he 
harmiul, lead from } per cent. to 1 per cent. appeared 
to be neutral, and lead from 1} per cent. to 2 per cent. 
was beneficial. The combination of lead and tin in 
brass was detrimental. To the scientist it was 
purely a matter of academic interest whether tin or 
lead should be added ; but to the user it had a com- 
mercial interest, for there was a wide difference 11 
The suggestion that the range of temperature 
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at which dezincification took place 
required confirmation.’ The report referred to the 
effect of agitation and consequent aeration of the 
water, and the results obtained were confirmed in 
the virulent corrosion which often took place in pro- 
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r blades, and was also often found in Muntz’s 


a naval brass, and manganese bronze propeller 
shafts used on launches and other small crafts. In 
aa enact the abrasive action of the water must of 
peoessit be great; nevertheless, the pitting and 
jamsosion was often aggravated. These were points 
of great interest. The results of the tests in the 
experimental plant of the Institute of Metals at 
Liverp' ol University went to confirm the laboratory 
experiments of Dr. Bengough. The Admiralty alloy 
3 used contained 71-18 per cent. copper; this 


tubes : p : Nee PPAR 
would in itself be in their favour in resisting dezincifi- 


cation ; at the higher temperatures the higher the 
copper -ontents the slower the selective corrosion. 
He made that statement as the result of a long series 
of experiments. It was not altogether a misfortune 
that fin incial reasons did not permit of the running of 
pleut continually night and day, because in 
wractice it was the exception rather than the 
yule for condensers to run continually over long 
periods. Some of the worst cases of pitting had 
occurred on cross-channel and coast service vessels, 
and it was eminently desirable that these experi- 
ments should resemble actual service conditions as 
nearly «8 possible, The deductions made in the 
report were very Clear and interesting. ‘The explana- 
tion of the action of iron protection plating was 
extremely interesting and might prove of considerable 
ractical value. The adjustment of temperatures 
should not be difficult. Hitherto no one had attached 
much importance to this matter as having any bearing 
on the question of corrosion, but the result of Dr. 
Bengough’s investigations should change the attitude 
of constructors and engineers on this subject. The 
alloys recommended for those hitherto used were 
Admiraliy alloy 70: 29: 1 and Muntz Nergangdoon 
70:28: 2. He suggested that a practical manner 
of showing gratitude for the work done would be to 
subseribe handsomely and freely to the corrosion 
fund and thus enable Dr. Bengough to continue and 
widen the research. 

Professor H. C. H. Carpenter said that the report 
brought out one fact of great interest ; that was the 
agreement of the laboratory and the large scale 
experiments, This indicated that when the method 
was properly selected and carried out it was possible 
from laboratory experiments to obtain results which 
were capable of direct application to industrial prac- 
tice. The report suggested that a field of employ- 
ment might be found for some of the copper- 
aluminium alloys, but there was the manufacturing 
difficulty to be overcome. 

Mr. L. Sumner spoke, like Sir Gerard Muntz, from 
the standpoint of the manufacturer, who would 
probably not be blamed so much in future for 
corrosion troubles. The conclusions reached by 
Dr. Bengough were very largely those which had been 
held by manufacturers for some years past, except 
that it was now stated that particles had no effect, 
which was one of the beliefs of the manufacturer. He 
agreed that corrosion troubles were more likely to 
occur in estuaries than in open sea service. He 
did not think that Dr. Bengough was quite correct 
in his analysis of condenser tubes on page 57 of the 
report, where he gave the lead as 0-28 and iron as 


the 
marine | 


0-21. It should be lead about 0-15 and iron 0-07 to 
0-08. Then Dr. Bengough was rather too sweeping, 


he thought, in his condemnation of 70: 30 tubes. 
The bulk of the mercantile marine was fitted with 
these tubes, and the corrosion which took place was 
much less than in former years, and, indeed, what 
corrosion did occur was largely due to the design of 
the condenser, 

Dr. Walter Rosenhain referred, like previous 
speakers, to the fact that this report placed the sub- 
ject of corrosion on a new basis, and would bring 
about a great change in opinion on this subject. A 
fundamental point was the view that all pitting was 
due to dezincification, and that alone. He was 
inclined to doubt if that were so. He had never 
found traces of dezincification in the neighbourhood 
of pits, although he had looked for it very carefully. 
The question he wanted to raise was whether there 
were not other forms of corrosion than dezincification. 
It had been shown that it was not an electrolytic 
effect. That was an important thing to have deter- 
mined, but did it tell the whole story 2? Might there 
not be conditions which set up pitting due to local 
electrolytic action, possibly due to particles, the 
effect of which was discounted in the report ? Did 
dezincification take place at ordinary temperatures ? 
With regard to the copper-aluminium-manganese 
alloys, tests had been carried out over a period of 
four years, the specimens being completely immersed 
for two years and then for another two years tested 
between wind and water. The attack on these alloys 
was very slight, but there was a practical difficulty 
m making tubes of these materials. 

Professor J. K. Huntington said that reference 
had been made to hard drawn tubes which had had 
work done upon them. He had been making experi- 
ments for some years past in another direction with 
cast metal, and he had used a special form of apparatus 
which gave a jet of sea water regulated as to size and 
force, and he found in metal which had been hardened 
on the surface that there was quite a difference in 
the corrosion which occurred as compared with that of 
metal not so treated. In working with beta metal 


there was dezincification at certain temperatures 
under ordinary conditions. 


His own view was that 


dezincification was not the cause of pitting. He 
believed that dezincification was due to the presence 
of some minute particles. The effect of heat was to 
accelerate the action on the metal. 

Dr. Bengough, in replying to the points raised, 
referred to the valuable assistance to those having 
the conduct of the work given by Sir Gerard Muntz 
and the Corrosion Committee. Sir Gerard had 
referred to the effect upon the beta phase, and that 
would have to be investigated in any further research 
work. He was inclined to think that at higher tem- 
peratures the 70: 30 metal would not behave in the 
way suggested, but it would not affect the practical 
question, as the temperature at which corrosion would 
stop would be too high to use in a condenser. He 
hoped to convince Mr. Sumner that particles had not 
the effect which was believed, and that the evidence 
on that point was fairly conclusive. He noted what 
was said by Mr. Sumner with regard to the analysis, 
and would investigate the subject further. He 
agreed that pitting was not necessarily due to dezinci- 
fication, although in a large proportion of the speci- 
mens investigated that was the case. He had seen 
pitted tubes without any sign of dezincification. 
He was much interested in the statement made by 
the President. In that case no doubt erosion was 
an important matter, and agreement with the results 
stated in the report was not to be expected, but no 
doubt some results available for comparison would 
be obtained. He did not think that cupric oxide or 
cuprous oxide had any effect. He would like to have 
suggestions as to the manner in which definite particles 
might start dezincification. 

The President, in proposing a vote of thanks to 
Dr. Bengough, said it was hoped by the Committee 
that the issue of the report would result in further 
financial aid for the work. That hope appeared likely 
to be fulfilled, as the issue a few days since of advance 
copies of the report had induced generous promises 
of support. A donation of £200 and a further annual 
subscription of £100 had been promised by the Brass 
and Copper Tube Association. Lloyd’s Register 
had subscribed twenty-five guineas, and there were 
other subscriptions including £25 from Vickers, 
Limited, and £10 from the Midland Railway Co. He 
hoped that further funds would be forthcoming to 
enable the work to be completed. 

Dr. Walter Rosenhain then presented a paper on 
“The Intercrystalline Cohesion of Metals,”’ of which 
Mr. Donald Ewen, of the National Physical Labora- 
tory, is joint author. 

An abstract of this paper, as officially supplied, 
follows :— 

This paper is a continuation of a research undertaken to test 
by experiment the theory that the crystals of a metal are held 
or ‘‘ cemented ” together by thin films of the same metal in 
the amorphous or undercooled liquid condition. In their 
previous paper the authors obtained evidence in favour of this 
theory from the behaviour of metals when heated in a high 
vacuum. Since then the theory has received further support 
from the researches of Rosenhain and Humfrey on the tenacity 
and fracture of mild steel at high temperatures—Iron and Steel 
Institute, May, 1913. There it was shown that at high tem- 
peratures. the type of deformation and fracture obtained by 
any but very rapid stresses was entirely different from the type 
found at low temperatures. In the latter type, both deforma- 
tion and fracture occur principally within the crystals, while 
the boundaries act as stiffening and strengthening ribs ; at high 
temperatures, on the other hand, the crystals remain almost 
undeformed, while movement and ultimate fracture occur 
principally in the intercrystalline boundaries. Detailed con- 
sideration of the observed facts shows that they can be readily 
explained by the amorphous cement theory—the cement 
being strong and hard at low temperatures, but, like all very 
viscous fluids, becoming soft and mobile at high temperatures. 
An extension of this idea shows that at a sufficiently high 
temperature in all pure metals the ‘‘ cement ’? must become so 
fluid as to possess no appreciable strength while the crystals 
still retain a definite degree of strength and hardness. It 
follows that at such temperatures the crystals even of the most 
ductile metals should be capable of being pulled apart without 
undergoing deformation, and the metal should exhibit extreme 
intererystal brittleness. This has been experimentally verified 
in the case of lead, tin, aluminium and bismuth, photographs 
of the strikingly intercrystalline fractures thus obtained being 
given in the paper—the brittle fracture of lead at 323 deg. Cent. 
(melting point 327 deg. Cent.) having an appearance like that 
of a brittle casting. These experiments show that the well- 
known brittleness of metals near their melting points is due to 
loosening of inter-crystalline cohesion as indicated by the 
amorphous cement theory. 

The authors deal with the suggestion that impurities con- 
centrated in the crystal boundaries may affect these results, and 
show that this objection cannot apply to their experiments, 
and they strengthen this view by showing that a pure eutectic 
alloy—that of lead and tin—exhibits analogous phenomena. 

Dr. T. K. Rose, Royal Mint, did not propose to 
attack any well-grounded theory which Dr. Rosen- 
hain might choose to put forward. The use or harm 
of a theory would become apparent quite soon enough, 
and whether the working hypothesis before them was 
correct or not was of no real importance at the pre- 
sent time. He recalled other theories which had been 
put forward in the same convincing way, but after a 
few years it had become necessary to find a new 
theory to fit the facts. In this particular case 
where the metal was broken a little below the melting 
point he would point out that it was done very close 
to the melting point, within two or three degrees. It 
was important to know how the melting point was 
measured. Was Dr. Rosenhain really satisfied that 
the metal when broken was really two or three degrees 
below the melting point, or was it at the melting 
point ? Another way of explaining the matter was 
to assume that the intercrystalline spaces were 
really spaces, with interlocking crystals, and that the 
heat would melt off the roughnesses which held the 
crystals together, and there would be a melted layer 
without any eutectic at all. That explained Dr. 


Rosenhain’s facts better than his own theory. 

Dr. W. M. Guertler pointed out that as Dr. Roszen- 

hain had shown the mechanical properties changed 

with temperature in a very astonishing way, inde- 
pendent of chemical composition. Ancther important 
point was the influence of the time factor. The facts 
were clear, but with regard to the theoretical explana- 
tion the idea of an amorphous condition existing so 
far below the melting point was difficult to accept 
at first sight. It was not possible to explain every- 
thing by this theory, good as it was. With regard 
to impurities, it might be that there were impurities 
between crystals, which were more likely to break 
than crystals. It was not necessary to assume that 
impurities were taken up in solid solution. 

Captain N. T. Belaiew referred to his experience 
in the manufacture of armour, which, he said, 
would give some support to the theory ; but explana- 
tion was required on certain points. Did the grow- 
ing of the grains continue during the process of 
recrystallisation ? Was the layer of amorphous 
material existent during the growing of the grains ? 
Professor 8. L. Hoyt was not prepared to accept 
the theory. It appeared to him that the paper 
would have been much improved if experiments 
had been carried out with amorphous substances, 
such as wax or glass, with the view of investigating 
the existence of a critical point. 

Dr. Rosenhain replied briefly to the points raised. 
He said there was no doubt that fracture occurred 
definitely below the melting point. With regard to 
temperature measurement, the rise was extremely 
slow, and there would not be one-tenth of a degree 
difference between the temperature of the metal and 
that recorded on the thermo-couple. Actual tempera- 
tures were 7 deg. to 8 deg. below the melting point. 
Dr. Rose had referred to another theory which sug- 
gested that spaces could conduct heat better than 
metal, and implied that heat could penetrate to these 
spaces more quickly than to any other place in the 
metal. There could not be any real spaces between 
crystalline boundaries. He was proposing to test 
if in the vicinity of the breakage there was any 
segregation. 

On the motion of the President a cordial vote of 
thanks was accorded to the authors of the paper. 

Dr. Thomas Kirke Rose then read his paper on 
“The Annealing of Gold,’ of which the following is 
an official abstract. 

In the first part of the paper the effect is shown of the presence 
of small quantities of impurities on the temperature at which 
gold can be annealed. This is the first investigation of the kind, 
and although the exact quantitative effects in the case of metals 
other than gold are doubtless different from those recorded in 
the paper, indications are afforded of the general results which 
may be expected. The effects are remarkably great. For 
example, the addition of only 0.002 per cent. of hydrogen raises 
the temperature of annealing of gold from 150 deg. to over 
300 deg., and 0-05 per cent. of copper raises it to 250 dez. 
Further additions do not raise the temperature proportionately. 

It is further shown that the annealing of rolled gold begins 
by the complete softening and recrystallisation of some of the 
laminated crystals of which the metal consists, the other lamin-e 
remaining unaltered until more time has elapsed or the tempera- 
ture has been raised. Accordingly, partially annealed metal 
consists of alternate strips of hard and soft material, having 
weak places where its rigidity and resistance to rupture are 
little higher than those of fully annealed material. 

Mr. Simmons said one of the chief objects of the 
Institute was to help forward the various industries 
by scientific research, and he was very glad to see 
that questions relating to the treatment of the 
precious metals were to be attacked. At the same 
time he was a little disappointed to find that Dr. Rose 
dealt only with pure gold and not with those alloys 
such as 9-carat gold, for which there was a large 
demand. It would be interesting if the tables in the 
paper could be extended to these working alloys. 
Important practical points arose in connection with 
the double melting of materials. 

Dr. Rosenhain referred to the results given in the 
paper as being of extraordinary interest. They 
showed that the mechanism of annealing was by no 
means identical in different alloys, and that the 
annealing of gold presented features quite different 
from the annealing of lead. He entirely disagreed with 
the suggestion put forward as to recrystallisation 
being due to surface tension. 

Professor Thos. Turner commented on the pro- 
nounced change in the properties of the hardened 
and soft material on annealing. There was no gradual 
change from the amorphous to the crystalline con- 
dition; the material was either amorphous or 
crystalline, as shown by the microsections. The 
transition point appeared to depend upon the 
purity of the metal. Dr. Rose was continuing the 
work of Roberts-Austen. 

Dr. Rose admitted that from the nature of the 
material used the paper was not calculated to help 
the goldsmith very much, but pointed out that it 
was perfectly easy to do the same work with com- 
mercial alloys. The question of surface tension was 
not so easily disposed of as some critics appeared to 
think. The metal in the hard state had a number of 
slip planes, and when the annealing took place these 
slip planes disappeared and. crystals formed. The 
surface tension theory was based on that view. The 
change from the amorphous to the crystalline state 
to which Professor Turner referred was certainly 
startling. It was not, however, he thought, a case of 
one critical point, but rather that of a small critical 
range. 

A vote of thanks was accorded to the author and 
the Conference adjourned until the following day. 
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The programme of visits arranged for the afternoon 
included an inspection of the shops of Messrs. Vani 
den Kerchove and Messrs. Carels Fréres. The first- 
named establishment dates back to the year 1825, 
when it was founded by Mr. Emanuel Van den 
Kerchove. In the year 1867 the firm acquired rights 
in the Corliss engine system, and the work done in this 
field laid the foundations of an important business. 
In more recent years the company developed the type 
of engine for power station work which has been 
familiar to a generation of engineers, and a large 
number of central stations on the Continent contain 
examples of its work. In addition to the older types 
of high-speed engine, the works now produce steam 
turbines, and although no large units were in the shops 
on the occasion of the visit made by the members of 
the Institute, the firm has recently supplied a 6000- 
kilowatt set for the tramway station in Brussels, and 
has also just supplied a 3000-kilowatt set to the 
tramway station at Ostend. 

The visit to Messrs. Carels’ works followed that to 
the shops of Messrs. Van den Kerchove, and proved 
of interest on account of the recent large additions to 
the plant, the installation of new equipment, and 
the introduction of shop methods carefully selected 
from the best manufacturing practice of England, 
America, and the Continent. Reference was made 
in a recent issue of THE ENGINEER, on the occasion 
of a special visit to inspect the exhibit of the com- 
pany at the Ghent Exhibition, to the part which the 
company has taken in the development of the Diesel 
engine, the firm having been among the first to pro- 
duce commercial Diesel engines. It not only manu- 
factures the standard types of four-stroke cycle 
motors, but has in operation many large two-stroke 
eycle motors of both stationary and marine services. 
At the time of the visit the third of the five 1000 horse- 
power Diesel engines which Messrs. Carels are supply- 
ing to the Mersey Docks and Harbour Board as part 
of the equipment of the new Gladstone Dock was 
under test. Two of these units have already been 
delivered at Liverpool. The works have recently 
been considerably extended, and in other directions, 
as indicated above, important developments are in 
progress. 

Although the materials used have always been pur- 
chased under carefully prepared specifications and 
submitted to the usual physical tests before accept- 
ance, the company is now organising a physical and 
chemical laboratory under the direction of an expe- 
rienced scientist, and the most recent developments 
of chemistry and metallography will be taken advan- 
tage of in the selection and inspection of the materials 
and the determination of their methods of heat 
treatment. The methods and equipment for inspect- 
ing both the parts and the complete motors are 
identical with the best automobile practice. Limit 
gauges are very largely used and a close approach 
to interchangeability of parts is attained. The pro- 
duction system includes new graphical features which 
enable the management to ascertain at any time the 
exact state of work on all parts and process, and the 
work being performed by, or awaiting operation at, 
all machine tools or production centres. Impending 
delays may thus be foreseen and interference with 
erecting schedules prevented. 








PROGRESS OF ENGINEERING IN THE EAST. 
(By our Special Commissioner.) 
No. XVIII.* 

CaLcuTta is not a port of call but a terminal port, 
and no vessel goes there except for trade purposes. 
Jt is situated on the Hooghly River about 122 miles 
from the open sea. The time taken to cover these 
122 miles is occasionally twenty-four hours, owing 
to the seven bars, but if vessels catch the tide, thus 
enabling them to cross the bars without having to 
wait for the rise of tide, the distance is covered in 
ten hours. 

At present, from Saugor, 81 miles from Calcutta, 
the journey must all be accomplished during day- 
light, but a scheme for lighting the lower reaches from 
Saugor to Diamond Harbour, 44 miles from Calcutta, 
is before the Commissioners, and when carried out 
vessels will navigate these 37 miles by night as well 
as during daylight. 

The Commissioners have already supplied twenty- 
one gas-light vessels and buoys for lighting the river 
and manufacture the gas required themselves. 

There is good anchorage at Saugor, and vessels 
that are too late for the tide lie there during the night. 
There are four other anchorages between Saugor and 
Calcutta, but they are only used when required, as, 
generally, the whole journey between Saugor and 
Caleutta is accomplished during one day. The 
bars are as follows, namely :— 

Average depth of water 
during 1912 at lowest 
low water, in feet 
and inches. 


Miles from 
Caleutta. 


Name of 
bars. 


Moyapore 


Royapore 20.3 23 
Nynam eo 21.3 32 
James and Mary 16.6 35 
Balari és 2 AR Ee ee 
Gabtola or Eden Ss oe oe eee 
Middleton 17.0 cae 84 





* No. XVII. appeared August 29th. The present article belongs to the 
series written by our commissioner in India, but various unavoidable 
delays haye caused the postponement of publication till to-day. 


The Commissioners in 1907 put a large suction 
dredger, the Sandpiper, on to dredge the bars in the 
upper reaches with most satisfactory results, and 
another large suction dredger, the Balari, is due in a 
few months to dredge the bars in the lower reaches. 

The Hooghly is, of course, tidal, but the rivers of 
India have a habit of shifting their courses suddenly, 
and at all points where changes are expected daily 
soundings are taken by the Port Commissioners, and 
charts issued for the guidance of pilots. In addition, 
at Budge-Budge and Diamond Harbour the depths 
on the various bars are indicated in large figures for 
the guidance of passing vessels, and the actual rise 
of the tide at seven other stations. The tidal rise 
is 16ft. during spring, 12ft. during neap and 23ft. 
during the freshets. 

There are fifty-eight pilots engaged in taking 
vessels up and down the river between Saugor and 
Caleutta. All the surveys and soundings are taken 
by the Port Commissioners, who have four large 
survey and dispatch vessels for this service besides 
numerous launches, and 86,647 copies of 1069 separate 
charts were issued for the guidance of vessels in 1912. 
The river survey is under the Deputy Conservator of 
the port and 1,058,224 soundings were taken, totalling 
over 7838 miles in 1912. 

Calcutta is not only a port for seagoing vessels. 
In Bengal there are some 30,000 miles of waterway 
navigable for vessels of various sizes. All the traftic 
from this source centres at Calcutta, and the river 
there is continually hampered by picturesque native 
eraft and antique looking vessels, which, however, 
bring in over a million tons of cargo a year, and despite 
all modern conventions, claim a free right of way and 
anchorage for as long as they please. 

The growth of trade has been great. In 1862 the 
gross registered tonnage of vessels entering the port 
was 668,311, and in 1912 it was 6,762,228, a tenfold 
increase in fifty years, and the ratio of increase was 
greatest during the last decade. During the last 
eight years the value of merchandise, exclusive of 
treasure and animals, imported into Calcutta by all 
routes increased from £66,720,920 to £104,505,724 
and the value exported rose from £67,876,668 to 
£107,506,729. The tonnage of merchandise, on the 
same basis, increased during these eight years from 
7,586,988 to 11,737,754 for imports and for exports 
from 5,503,987 to 8,032,268. 

The actual tonnage of merchandise, exclusive of 
treasure and animais, imported and exported by the 
various routes in 1911—1912 was as follows, namely : 


Imports and 








Routes. Imports. Exports. exports 
together. 
£ £ £ 

Boats nas 1,031,554 302,829 1,334,383 
Inland steamers 430,646 510,305 940,951 
Rail 8,230,474 1,311,196 9,541,670 
Road = 313,051 333,705 646,756 
Coasting steamers 280,380 32,644 2,513,024 
Foreign ocean steamers 1,451,649 3,341,589 4,793,238 
Total tonnage 11,737,754 8,032,268 19,770,022 


Value in pounds sterling 104,505,724 107,506,729 212,012,453 
The exports of coal, exclusive of bunker coal, in 
1912 totalled 3,404,181 tons. There is, of course, a 
great deal of re-exporting represented in these figures, 
but the fact remains that the port has to handle and 
re-handle it all. The imports by ocean-going steamers 
alone rose 57-45 per cent. during the last ten years, 
while the increase in the tonnage of goods—exclusive 
of coal—handled over the inland vessel wharves was 
more than 25 per cent. during the same period. 

The accommodation for ocean-going vessels is as 
follows, namely :— 

(a) At the Kidderpore Docks, twenty-six berths— 
eighteen quay and eight timber jetty berths; at the 
Calcutta Jetties, eight steel jetty berths ; at Garden 
Reach, one steel jetty berth; at Budge-Budge, five 
steel pontoon landing stage berths ; at Outram Ghat, 
one steel pontoon landing stage berth; giving a total 
of forty-one berths, while one quay berth in the 
Kidderpore Docks and one steel jetty. berth at the 
Calcutta Jetties are under construction. 

(b) Sixty-three mooring berths in the river, four 
of them, however, reserved for Government vessels. 

(c) Four graving docks at the Kidderpore Docks, 
one reserved for Port Commissioners’ and another 
for Government vessels. There are besides twelve 
other graving docks and six slipways. 

The foreign imports are dealt with at the Calcutta 
Jetties and the exports at the Kidderpore Docks and 
the Garden Reach jetty berth. The petroleum 
imports—almost 76 million gallons in 1912—are 
dealt with at Budge-Budge, 14 miles below Calcutta. 
The Outram Ghat landing stage is used by the Ran- 
goon mail steamers and by the steamers trading to 
China and Japan. A great deal of trade is still done 
overside at mooring berths in the stream, but the 
steamers trading with China, Japan, and Australia 
have recently asked to be accommodated in the docks. 

There are two entrances to the Kidderpore Wet 
Docks, one 60ft. lock entrance and another entrance 
80ft. wide, which requires the tidal basin to be used 
as a lock, involving a great waste of water. At 
certain low waters there is only 19ft. 6in. of water 
available in these entrances, and to make matters 
worse the 80ft. entrance can seldom be used at all 





owing to the awkward angle at which it is set, 


————__ 

The 80ft. entrance, using the tidal basin 
can take vessels 600ft. long, but the 60ft. entrang 
can only take a vessel 375ft. long between its 0 
and 510ft. long with inner and outer caissons. sen 

It will thus be seen that practically all the traffic 
at the docks, amounting in 1911—1912 to 5} million 
tons, depends on this single 60ft. wide lock, and that 
the length of vessels entering it is limited 16 5104 
and as the docks themselves are suitable {or Vessels 
of 33ft. draught a new and larger and deeper entranes 
seems necessary. ‘The Kidderpore Docks hay twenty 
six berths and three graving docks at present, another 
berth under construction, and room for 
berths eventually. 

There are eleven berths for the handliny of coal 
direct into steamers, ten in the Kidderpore Docks 
and one at Garden Reach, Except at one berth ‘. 
the Kidderpore Docks, where five hydraulic cranes 
with buckets have been provided, all the loading is 
done by coolie labour, but another beri! in the 
Kidderpore Docks is being fitted with an electrically 
driven belt plant as an experiment. : 

During the last decade the expenditure on capital 
account was over £3,600,000, while during the same 
period reductions in rates equivalent to a sum of 
£587,000 were granted. To meet the cnormoys 
growth of trade during the decade nine more berths 
were provided at the Kidderpore Docks, and the areg 
of the transit sheds there was increased by more 
than a million, and the area of the depot for the 
storage of grain and seeds by more than half a million 
square feet. The accommodation for the tea trade 
was more than trebled, and in 1912 1} million chests 
were dealt with. For skins and hides in the game 
period the accommodation was increased by more than 
a million square feet. Another graving dock was 
also provided, and when required another will be built, 

At the Calcutta Jetties two more berths were pro- 
vided and the area of the transit sheds more than 
doubled and the uncovered area more than trebled, 
The number of cranes was largely increased, and there 
are now 184 hydraulic and electric cranes, 2 lifts, 
and 12 jiggers for handling cargo, and more are being 
ordered. The cranes comprise a 100-ton shear legs, 
two 30-ton floating cranes, 30-ton, 20-ton, 10-ton, 
5-ton, and 2-ton quay and wharf cranes. The capa. 
city of the hydraulic power installations at the docks 
and jetties was nearly doubled and now stands at 
3480 gallons a minute. 

The Commissioners have their own electric power 
installation, which has been very largely increased 
during the last decade, and now stands at 675 
kilowatts, and is being increased at once by another 
500 kilowatts to meet the increasing demand for 
power for cranes and lighting. 

For the inland steamers sixteen large new pontoons 
with bridges were provided and several large double- 
storied sheds and a very large double-storied shed 
with four landing stages is at present under con- 
struction for them above Howrah Bridge. The Budge- 
Budge Petroleum Depot was entirely remodelled 
and the storage capacity increased from 27 to 40 
million gallons, and works to increase the storage 
capacity* by a further 7 million gallons are in hand. 
This depot is now believed to be one of the safest 
petroleum depots in existence. A depot for the 
storage of petrol was also provided at Moyapore with 
a storage capacity of 35,000 gallons. 

To clear the river of small boat traffic and to pro- 
vide a quick and safe means of getting from one point 
to another in the port, the Commissioners in 1907 
started a ferry service, and have now thirteen steamers 
with eighteen landing stages. The fares range from 
dd. to 4d., and in 1912 nine and a-half million pas- 
sengers were carried. 

The Commissioners have 118 miles of broad-gauge 
track and 8 more miles are being laid, and have 
fifty-one broad-gauge locomotives and 1300 covered 
goods wagons and open trucks to handle.goods, and 
100 more covered goods wagons are being ordered. 

The capacity of the main pumping installation 
at the wet docks was increased from 78,000 to 134,000 
gallons per minute, and the graving dock pumps 
with a capacity of 42,000 gallons per minute have 
also been connected to the river, so that when neces- 
sary 176,000 gallons per minute can be pumped into 
the docks. The average amount of water pumped 
into the docks every day during the last ten years 
was over 70 million gallons. 

Not the least of the troubles, and an ever-present 
one, is the silt carried in suspension by the river water. 
Every 416 cubic feet of water required for the docks 
brings in 1 cubic foot of silt. More than two-thirds 
of this silt is intercepted in a silt trap called the Boat 
Canal, but even with this trap 190,000 cubic feet of 
silt have to be dredged out of the docks themselves 
per month and 96,000 cubic feet at the two river 
entrances. 

The water level in the docks is kept to a constant 
level by pumping, over 70 million gallons on an aver- 
age, but in the cold weather running up to 105 million 
gallons per day, and if some means of eliminating 
the silt in the pumping process could be designed, 
say, in the form of a continius filter of the centrifugal 
type, a great boon would be conferred on Calcutta. 
The docks themselves and the canal leading to 
them are at present depositing pits for this easily 
precipitated matter, but that means taking up room 
for silt that is needed for vessels. Perhaps in the 
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BERTH 27, KIDDERPORE DOCK 


dock level to which the water from the river will be 
pumped first and settled there before being run into 
the docks. Of course, these would have to be cleaned 
out, but this would not be a serious matter if 
mechanical scoops or scrapers were used on each dam 
as it was emptied. The amount of dredging done in 
the port, exclusive of that done on the bars in the 
river, during the last ten years was over 181 million 
cubic feet or an average of 50,000 cubic feet per day. 

For the work in the port the Commissioners have 
eight dredgers, three hopper barges, and _ fifty-six 
punts, and one large double ladder dredger and two 
large hopper barges are due in a few weeks for this 
work. For dredging the bars, as already mentioned, 
there is a large suction dredger, the Sandpiper, and 
another large suction dredger, the Balari, fitted with 
a hopper is expected in a few months. 

At present the rail traffic for Calcutta comes via 
the Jubilee Bridge at Naihati, about 26 miles above 
Calcutta, and by a steam wagon ferry at Garden 
Reach, but surveys for another railway bridge a few 
miles above Calcutta are in hand. The Howrah 
Bridge is the only one across the river, and owing 
to the want of headroom under it and the fact that the 
whole of the road traffic between Calcutta and Howrah 
has to use it has proved a great hindrance to river 
traffic. Tenders are now being invited for a new 
bridge to an eclectic design, the result of the consider- 
ation of designs and tenders already received and 
considered. 

The Commissioners for the port of Calcutta repre- 
sent every branch of trade and all interests con- 
nected with the port and they and their vice-chair- 
man, Sir Frederick Dumayne, who is the chief execu- 
tive officer, and their chief engineer, Mr. John Scott, 
M. Inst. C.E., are to be congratulated on having so far 
pulled through in the face of an absolutely phenomenal 
growth of trade, and especially on their decision at 
once to proceed with new and extensive works. 

The works decided on are five riverside jetty berths 
at Garden Reach, the entrance works to a new dock 
system of sixty-two berths, and four or more berths 
in the new docks. The Commissioners already own 
all the land required for these extensions. The Com- 
1uissioners have also decided on further numerous 
extensions for all branches of trade. The above 


works are in addition to the works of extension at 
present in hand and already mentioned. 

Makers and inventors of plant would find interest 
and perhaps profit in studying the requirements of 
the Port Commissioners and communicating their 
Among the plant required are large pumps 


ideas, 


driven either by electric power or by suction 
gas or by petrol or oil. The total lift is 
small, only about 24ft. Then, as already men- 
tioned, there is the filtration plant for the dock water ; 
this is on a large scale—105 million gallons in twenty- 
four hours for the existing dock system, and eventually 
about 400 more million gallons for the new dock 
system. Locomotive engines—dft. 6in. gauge—with 
a draw bar pull of 11,600 lb. on a 6ft. 3in. wheel-base 
and a speed of 15 miles per hour and driven by petrol 
or oil are also required as are electrically driven 
centrifugal type hydraulic engines for a pressure of 
700 Ib. per square inch. These could not be obtained 
when asked for a few ‘years ago, but one offer has 
recently been received. In addition, hydraulic and 
electric cranes and lifts, overhead runways, &c., will 
be required for the new berths, so that there is a wide 
range of plant to be supplied. 














IRON AND STEEL INSTITUTE. 
No. I. 

THe autumn conference of the Iron and Steel 
Institute opened in the Grand Hall of the Palais 
des Académies, Brussels, on September Ist, under 
the presidency of Mr. Arthur Cooper. There was a 
large attendance of members, the list of those present 
numbering several hundreds, many of whom reached 
Brussels on Saturday night from London by special 
trains and boat. Among those supporting the 
President were Monsieur Adolphe Greiner (President 
of the Belgian Reception Committee), Sir Robert 
Hadfield (Past-president), Sir Hugh Bell (Past- 
president), Dr. J. E. Stead, and Mr. Andrew 
Lamberton. 

With a view to facilitating the mutual identification 
of members, this paper presented everyone present 

| with a small pocket-book containing alarge number of 
| portraits of members, with brief particulars as to the 
work in which they are engaged. We ave happy to 
say this pamphlet was very well received, and we 
take this opportunity of acknowledging the kind 
congratulations which were offered to us, on all 
| hands, on its production. We are glad to know that 
| members are confident that it will be of permanent 
| value to them. 
| Monsieur Adolphe Greiner, in a brief speech of wel- 
| come to the Institute, recalled previous meetings of 
| the Institute in Belgium. The first conference which 
| the Institute held on the Continent was in the year 
| 1877 at Liége, under the presidency of Sir Lowthian 
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Bell; the second meeting took place in 1896 in 
Brussels. He hoped that members would enjoy 
the few days they were to spend in that small but 
interesting country, and he gave all those attending the 
conference the warmest and most cordial welcome. 

Mr. Arthur Cooper (President) said that before 
proceeding to the business of the meeting it would be 
the wish of members that he should acknowledge 
the very cordial words of welcome which had fallen 
from Dr. Greiner. They were all very grateful to 
Dr. Greiner, and other Belgian friends who had 
co-operated with him, for having given facilities for 
the holding of the meeting in Brussels. The city 
was not itself closely identified with the iron and 
steel trades, but there were engineering and carriage 
and wagon works in its vicinity, which was also the 
seat of the Belgian Steel Syndicate and of the Metal 
and Coal Exchange. As members were aware, the 
programme of the conference had been drawn up 
with great care and after much thought. It was true 
that the business portion of it was heavy, but they 
were to be granted a little relaxation not only that 
afternoon, but also on Wednesday, when arrange- 
ments had been made for a visit to Ghent, where at 
the Exhibition an inspection could be made of the 
exhibits by Belgium, France, Germany, Holland, 
and Great Britain. Altogether the programme was 
a most attractive one, and he desired on their behalf 
to thank Dr. Greiner and his colleagues for the great 
amount of care taken in preparing it. 

The minutes of the last meeting of the Institute 
having been adopted, Mr. G. C. Lloyd (Secretary) 
stated that in accordance with Rule 10 the list of 
Vice-presidents and members of the Council retiring 
in May, 1914, had to be announced. The list was as 
follows :—Vice-presidents: Mr. J. M. While, Mr. 
Illtyd Williams, and Mr. William Evans. Members 
of Council: Mr. M. Mannaberg, Sir Gilbert H. Claugh- 
ton, Lord Airedale, Mr. W. Peter Rylands, and Mr. J. 
M. Gledhill. 

The President said it was his pleasant duty to 
announce that the Council had unanimously elected 
Dr. Greiner to take the presidency in May next. 
He had very kindly accepted the invitation made to 
him, and the Council had the satisfaction of knowing 
that in Dr. Greiner they would have a President of 
the best type, while his election to the chair would 
mark the international character of the Iron and 
Steel Institute. 

The meeting then proceeded to the reading and dis- 
cussion of papers, the first contribution taken being 
that by Baron E, de Laveleye (Brussels), “‘ An 
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Historical Survey of the Metallurgy of Iron in Bel- 
gium.”’ An abstract of this paper follows :— 


_ Belgium: comprises two principal centres, from the point of 
view of the iron and steel industries, Liége and Charleroi. It 
is true that important ironworks are to be found in other regions. 
in Luxemburg there are blast furnaces ; in the Central District, 
blast furnaces and important steel works, rolling mills, work- 
shops and boiler shops ; at Mons and in Brabant, rolling mills ; 
engineering workshops and boiler shops in Antwerp, in Brussels, 
at Ghent, at Tirlemont and elsewhere ; workshops for the con- 
struction of railway rolling stock in Flanders and in Brabant ; 
while foundries are distributed more or less everywhere. In 
short, it may be said, without exaggeration, that Belgium is a 
thoroughly industrial country, both as a whole and as regards 
its subdivisions; but as the Liége and Charleroi districts, 
together with the Central District, possess forty-nine blast 
furnaces out of a total of fifty-five, and eleven Bessemer or basic 
steel works out of twelve, it may be seen that these three regions 
are the principal centres of iron metallurgy in Belgium. Indeed, 
the other districts in which the iron industry has developed are 
all of comparatively recent creation, and the ancient province 
of Liége has been the true cradle of this industry. 

lt is exceedingly ditticult to ascertain at what period the art 
of extracting iron from its ores first made its appearance in 
Belgium, but some highly interesting details relating to this 
subject have been furnished by the well-known Belgian engineer, 
Mr. Victor Tahon. History teaches us that at the time when 
Cxsar conquered the Gauls he found amongst the tribes sub- 
jugated to his arms the art of extracting from the ores of iron 
the metal which they applied to various uses, and, in particular, 
to the manufacture of weapons ; a proof that from the earliest 
centuries of the Christian era the finery hearth was known in 
Belgium. 

it is probable that the Romans during their domination 
taught the ancient Belgians the use of the bellows, which had 
been known to them for many years, and introduced other 
improvements in the art of smelting iron ores. During the 
reign of Antoninus in particular in the second century, the iron 
industry extended throughout the whole district, afterwards to 
be known as Liége, and throughout the country ‘* between 
Sambre and Meuse.”” The townships of this district, in which 
during the last seventy-five years the existence of Belgo-Roman 
foundations have been discovered, were so numerous that one 
is almost justified in drawing the conclusion that almost the 
whole of the actual villages existed during the Roman era as 
towns. As to works not only in the environs of Liége, but in 
Charleroi, at Chimay, and those of Namur, at Vireux, these 
have been discovered in hundreds beneath the slag mounds of 
the ancient forges of our ancestors. Their furnaces in ruins, 
their tools, masses of forged iron and others scarcely reduced, 
are encountered beneath the cinders at the bottoms of the 
hearths. The heaps of ancient slags are so numerous and so 
large that for years past they have been regularly worked to 
supply the blast furnaces in the localities. 

The Société de Couillet, in particular, has acquired at Geron- 
sart, near Cerfontaine, one of these heaps, comprising no less 
than 14,000 tons of slags, which still contain 40 to 60 per cent. 
of iron, and it may be calculated that the blast furnaces in the 
Charleroi district have consumed during a period of twenty- 
five years, from 1860 to 1885, over a million tons of these 
very slags obtained trom “* between Sambre and Meuse ” alone, 
and called in the district “‘ Moorish cinders ’’—crayats de 
Sarrasins—though it has not been possible, as far as the author 
is aware, to ascertain the origin of this peculiar term, the Moors 
never having penetrated into the districts in which these slags 
are found. 

There is, therefore, not the shadow of a doubt that in the 
first few centuries of our era the whole of the future province of 
Liége, and, in particular, the ““ between Sambre and Meuse,” 
was incontestably the most important region, from the metal- 
lurgical point of view, in the north of Gaul, and perhaps even in 
the whole Roman Empire. 

From the twelfth century workshops for the working of iron 
sprang up everywhere. It is not improbable that it was from 
this period that the most important contributions to progress 
occasioned by the introduction of blast furnaces in the metal- 
lurgy of iron are to be traced. Hitherto malleable iron had been 
the only product, but in proportion as the reducing furnace 
became higher, the iron manufactured became more highly 
carburised owing to its more prolonged contact with the char- 
coal, and it often happened that carburised liquid iron, 01, in 
other words, cast iron, appeared simultaneously as a product 
with the ordinary spongy iron. 

From the thirteenth century cast iron was produced regularly 
in the Liége district, and the blast furnaces assumed a distinct 
character in the fourteenth century. The first blast furnace for 
the production of pig iron, concerning which accurate details 
are obtainable, was constructed at Lustin, near Namur, in 1340, 
and there is no doubt whatever that prior to the year 1400 the 
blast furnaces of Vennes and of Grivegnée were well known. 
In 1468 a terrible catastrophe overwhelmed this busy region, 
and practically the whole ot the ironworks of the Liége district 
were destroyed by the troops of the Duke of Burgundy when he 
laid siege to Liége and sacked the town. 

But during the two centuries which followed the iron industry 
recovered from its ruins, and the number of blast furnaces 
increased so rapidly that in 1700 the Prince-Bishop of Liége 
issued an edict prohibiting the erection of new blast furnaces 
for a period of twenty-five years. I1t appears to be a fact that 
the cementation process for the manufacture of steel also had 
its origin in the Liége district. In any case, at the beginning of 
the seventeenth century, in 1613, a permit to transform iron 
into steel was officially accorded to two armourers of Maestricht, 
a town which at that epoch belonged to the district of Liége. 
Karsten justly points out that England, which has since become 
the school of the metallurgy of iron, owes two great discoveries 
to the Continent, the blast furnace for the production of pig iron 
and the manufacture of steel by cementation. 

One of the principal improvements in the iron industry, the 
use of coke in the blast furnace, known in England since 1619, 
was only introduced into Belgium at the end of the eighteenth 
century, and in 1769 @ trial was made at Juslenville, near Spa, 
but without success. It was not until 1821 that the first 
blast furnace working regularly with coke as fuel was constructed 
at Seraing by the celebrated John Cockerill, the son of an 
Englishman who had settled in Liége in 1802. This blast furnace 
remained the only one of its kind until 1830, and was the fore- 
runner of the colossal works of the Cockerill Company, which, 
as is well known, is one of the most important on the Continent, 
and, indeed, it may be said, in the whole world. 

In 1837 another important improvement in the manufacture 
of cast iron by the employment of the hot blast was introduced ; 
and this again was tried for the first time by the Cockerill Com- 
pany. Karsten states that as late as 1837 there were in Belgium 
twenty-three coke blast furnaces and sixty-six charcoal furnaces, 
producing 74,000 tons of pig iron. In 1839, when the number of 
coke blast furnaces had nearly doubled and a large proportion 
of charcoal blast furnaces had been blown out, the annual pro- 
duction had risen to 80,000 tons. 

About 1860 the Ougrée Company found a means of employ- 
ing on a large seale the purple oolites, which are found in con- 
siderable quantities near Couthin, in the province of Namur, 
where they are still worked, and were for many years one 
of the chief sources of supply of the blast furnaces. At the 
same period the Cockerill Company started at Seraing the 
manufacture of crucible steel. In 1855 @ fresh and important 


improvement was introduced into our country in the manu- 
facture of pig iron by recovering blast furnace waste gases ; 
in 1863, the Cockerill Company, always to the forefront of 
progress, installed the first converters in Belgium and rolled in 





the same year the first steel rails, for which the Belgian Govern- 
ment paid as much as £17 12s. per ton in 1874, although about 
1895, at a time of intense crisis, the price dropped to about 
£3 12s. per ton f.o.b. Antwerp. It was also in Liége in 1872 
that the first regenerative furnace on the Siemens-Martin system 
was introduced in this country by the Sclessin Company. From 
1870 to 1880 a complete revolution again transformed the 
Belgian iron industry, partly owing, on the one hand, to the local 
ores being exhausted, and, on the other, to the opening up of 
rich deposits of ore in Lorraine and Luxemburg. These ores, 
widely known by the name of Minette, the district in which they 
occur, are relatively poor, but the gangue usually contains the 
necessary fluxes, and their treatment is therefore more econo- 
mical than that of the other Belgian ores previously used. 
The introduction of these foreign ores began to assume great 
importance in the production of pig iron in the year 1875, Spain 
supplying almost exclusively the ores from which steel is sub- 
sequently made. Indeed, it may be said that at the present 
moment considerably over nine-tenths of the ores treated in 
Belgian blast furnaces are imported. 

Another important date in connection with Belgian metal- 
lurgy was that of the application of the dephosphcrising process 
which admitted of the manufacture of steel from phosphoric 
ores, and which the Société d’Angleur imported into the country 
in 1879 directly Messrs. Thomas and Gilchrist had, in 1878, 
solved the problem of eliminating phosphorus. This process 
was not, however, employed generally in Belgium until after 
the patents had become public property, that is, about 1885, 
and the manufacture of steel almost entirely superseded that of 
iron from this date. 

Finally, one of the latest improvements introduced in the 
practice of the manufacture of pig iron, that of the direct use 
of the cleaned blast furnace gases in gas engines, was once again 
due to the Cockerill Company, which, as far back as 1897, 
installed two 200 horse-power gas engines at Seraing, the first 
in the world set to work, and still in use at the present day. 
At present Belgian manufacturers have launched themselves 
resolutely in the direction of driving rolling mills by electric 
power. Electrical motors of over 1000 horse-power drive 
rolling mill trains of large dimensions, and the time may be 
anticipated when, thanks to the use of the whole of the blast 
furnace gases, and to the distribution of power by electrical 
means, works will be able to dispense entirely with the use of 
any fuel except the coke employed in the manufacture of pig 
iron, and when not a pound of coal will need to be burned under 
boilers in order to transform iron ore into finished products. 

At present the actual annual production per blast furnace 
in Belgium may be estimated at over 50,000 tons, which will be 
the average for 1913. This give us the third place behind the 
United States, which has attained, according to the technical 
Press, the enormous output of over 125,000 tons, and behind 
Germany, which has exceeded 65,000 tons, but still ahead oi 
Great Britain with 35,000 tons, and France with a capacity of 
37,000 tons. The latest blast furnaces built in this country 
tor the John Cockerill Company and for the Hainaut Company 
will produce 200 tons per day, which amounts to about 75,000 
tons per annum, while those of the Sambre-et-Moselle Company 
will produce close on 300 tons per twenty-four hours, or nearly 
100,000 tons per annum. 

As regards steel, which we have seen starting with an output 
of 4000 tons in 1870, its progress has been almost continuous. 
The output exceeded 10,000 tons in 1872, and rose rapidly to 
102,000 tons in 1878, that is, in seven years. Another twelve 
years elapsed, however, before it exceeded 200,000 tons, in 1890. 
This was the waiting stage before the Thomas’ patents became 
public property. Even in 1893 the output had only reached 
225,000 tons, but from this time mild steel began to find its 
field. For the space of two years the output remained within 
300,000 tons, and then bounded up in 1898 to 537,000 tons ; 
then in 1899 to 635,000 tons ; to 725,000 tons in 1902; 914,000 
tons in 1903; 1,000,000 tons in 1904; and in 1911 to 2,100,000 
tons. 


The President, at the conclusion of the reading 
of the paper, said that it was not one which admitted 
of any discussion, but it was most interesting and 
instructive, and would constitute a valuable addi- 
tion to the * Proceedings’ of the Institute. The 
best thanks of the Institute were due to Baron de 
Laveleye for the care he had taken in preparing the 


paper. 
The second paper taken was that by Baron E. 
Coppée, “The Manufacture of Coke in Belgium,” 
and for the purposes of joint discussion a brief abstract 
was given by the Secretary of the paper by Monsieur 
Gevers-Orban (Liége), “‘ The Distillation of Tar in 
Metallurgical Practice.” We hope to reproduce 
Baron Coppée’s paper in a subsequent issue. An 
abstract of Monsieur Gevers-Orban’s follows :— 


A metallurgist should make his own coke. Formerly coke 
ovens were situated near the collieries ; at the present time their 
proper place is in the ironworks, as the by-products of coking 
are required in the works. These are :—(1) The coke oven gas, 
which supplies the metallurgist with cheap motive power. 
(2) These gases likewise supply an ideal fuel for the open-hearth 
furnaces. (3) The coke oven tar is readily converted into steel- 
works tar for use in converter linings. (4) The distillation of 
the tar furnishes the oils required in the heating or reheating, 
annealing and hardening furnaces. (5) The distillation of the 
tar furnishes a cheap binder for the agglomeration of ore dust into 
briquettes. 

Importance of the tar question.—If the metallurgist makes his 
own coke, in the proportion of 1 ton of coke for each ton of pig 
iron, he will make for each ton of pig iron about 100 Ib. of tar, 
which is at present worth ls. 8d. This is a factor not to be 
despised in connection with the cost price of the pig iron. 

The utilisation of the tar —The treatment of the tar is carried 
out wholly in distilleries. Hitherto these have been costly, incon- 
venient, and dangerous plants requiring the services of a special 
staff. A distillery for dealing with 6000 tons of tar is estimated 
to cost £6000 to install, a figure which some regard as an under- 
estimate. In these circumstances it is not surprising that coke 
manufacturers at the present day seldom concern themselves 
with the distillation of their own tars. Now, however, since 
the Ist of January of the present year the Cava process, in 
operation at the Espérance Bonne-Fortune Collieries at Mon- 
tegnée, Liége, supplies a simplified means of dealing with the tar 
question. At the Bonne-Fortune works, which are capable 
of dealing with 24 tons daily, or 8000 tons per annum, the tar 
enters at one end of a horizontal boiler retort 6 m. in length and 
1.50 m. in diameter, which is half-filled. Within this boiler 
the tar slowly travels, becoming gradually heated during its 
journey forward, while large blades, fixed to a horizontal shaft, 
plunge into the bath and expose thin layers of the tar to the 
oxidising and evaporating action of a brisk current of air. 
When the tar has reached the front part of the boiler it has 
become a pitch at a temperature of 200 deg. to 250 deg. Cent., 
according as it is desi to obtain a moister or a drier pitch, 
whereas in the ordinary retorts the temperature exceeds 360 deg. 
Cent. The pitch trickles from the retort by gravity continuously 
through a spiral cooler, and attains a temperature of 90 deg. 
Cent., either in the pitch tanks, tank wagons, or in some sort 
of mould. At the Bonne-Fortune works the tar undergoes, in 
addition, a preliminary oxidation by means of a current of 
ozonised air in an ep chamber. This additional oxida- 
tion is applied with the sole object of increasing the yield of 





pitch, as the works have been specially built to supply pitel 
a coal-briquetting plant. ; i for 

Advantages realised by the Cava process.—The advant 
realised in the Cava process over the distillation jn ordi 
retorts are threefold. 

(1) The operation is continuous—that is to say, the t 
enters continuously at one end of the boiler, and ihe itch 
flows continuously from the other end, while the oils of dict 
tion pass off continuously through a spiral placed on top of - 
boiler. The temperature in every part of the boiler and throu wh 
out the mass remains therefore constant and the wear of . 
boiler is insignificant, whereas the ordinary retorts wei, rapidly, 
owing to the high and fluctuating temperatures to which th - 
are subjected. The efliciency of the boiler is thre» times pd 
high as that of an ordinary retort of the same capacity on it 
need never be emptied nor refilled nor reheated after having 
cooled down. Considerably less labour is also required pin, 
to these causes. 8 


ages 
nary 


(2) In the Cava boiler distillation is, as a matter of fact 
superseded by evaporation—that is to say, the ai; current 


sweeps over the large moving surfaces covered with tar, and 
carries off from them the lighter products. This ey ‘poration 
takes place at a much lower temperature than the distillation 
and, further, the vapours are carried away mechanically by 
the air current, whereas in the ordinary process of di tillation 
the mechanical energy expended in driving off the hyd: -carbon 
vapours has to be supplied by the furnace. The result of the 
low temperature involved is a low coal consumption, dlirninished 
wear in the retort boiler, and reduced danger of fire during the 
distillation. 


(3) The air current, by circulating within the boiler. effects 
an oxidation which increases the proportion of the biiuninoys 
products, and consequently increases to the extent oi 25 per 
cent. the binding qualities of the pitch, which thereby acquires 


greater commercial value, as, for example, for the briguetting 
of coal dust or ore dust. 

As the result of these three advantages a Cava distillery 
with a capacity of 6000 tons of tar per annum costs only £2496 
while an ordinary distillery would cost from £6000 to £8000,” 

The Bonne-Fortune distillery only occupies a building 6 m. 
wide, 6.50 m. in length, and 7 m. in height. Such a distillery 
would form a simple and profitable adjunct to every coke oven 


plant. 
Special application of the process to metallurgy.— Vie Cava 
retort boiler lends itself readily to the preparation of pitch for 


steel works uses. For this purpose the apparatus is worked for 
a bigger output and a lower temperature, so as to remove only 
the ammoniacal liquors and the lightest by-products, while 
the problem of briquetting blast furnace ores presents itself in a 
new light by the adoption of the process. 


This briquetting can certainly be carried out with ordinary 
pitch, but the latter cannot be used, as it is too expensive, and 
also because too large quantities have to be employed. Dr, 


Weiskopf, in a report to the Bergmannstag of Vienna in Sep. 
tember, 1912, showed that at Walsun (Westphalia) and at 
Frankfurt-on-Maine good results had been obtained with cellu. 
lose pitch (Zellpech), but that this pitch was too costly and too 
scarce on the market. Now Cava pitch, which possesses 25 per 
cent. higher binding properties than any other pitch, and can be 
obtained at but little cost from coke works, appears specially 
suitable for the agglomeration of fine ores. It also possesses 
the property of forming a homogeneous mixture with one-third 
its weight of lime sludge, while this mixture has the same binding 
properties as Cava pitch, is even less expensive, and introduces 
into the blast furnaces a valuable fluxing agent. 

Mr. Alfred Hutchinson said that members of the 
Institute were indebted to the authors of the papers 
for giving an interesting account of the develop- 
ments made in by-product coke oven practice. 
In England manufacturers had been somewhat slow 
in taking up the use of by-product ovens, the condi- 
tions being such that, while coke was made apart 
from the blast furnace, it was not deemed very 
important to obtain a large yield of coke, and it was 
not until two years ago that any battery of ovens was 
fitted up on the regenerative principle. Two years 
ago such a battery was put in operation at Skinnin- 
grove. It had become of importance to obtain the 
maximum yield of gas for use in gas engines, and the 
question of the selection of the best kind of coal for 
the purpose, as well as the proper type of oven, 
also came into consideration. The battery had been 
working for two years on Durham unscreened coal, 
and from that coal about 60 per cent. of coke was 
obtained from the ovens available for use in rolling 
mills and steel works. The total amount of gas 
given off by the ovens was about 8} per cent. of the 
total weight of coal coked. Some interesting experi- 
ence had also been accumulated as to coke oven 
construction, and makers of ovens were recom- 
mended slightly to increase the height of the oven. 
The ovens at Skinningrove would take a charge of 
9 tons of dry coal, and the total yield of coke within 
a given period was therefore very satisfactory. 
The effect of increasing the height of the oven was to 
obtain a cooler crown, which had been found to result 
in the splitting up of the ammonia products and in an 
increase of about 10 per cent. in the yield. With 
regard to the brick problem, about 50 per cent. of 
the ovens in operation in England were now regencra- 
tive, and the question of the supply of bricks was 
becoming an increasingly important one. At Skin- 
ningrove English-made bricks had been’ found as 
good as continental bricks for these ovens, and brick 
makers in Durham and Yorkshire were now in a 
position to supply bricks which would withstand the 
stress of many years’ work. Experiments had been 
carried out with bricks placed in the hottest part ot 
an oven heated up to the maximum degree, tlie 
bricks being afterwards taken out and photographed. 
Tested in that way, some of the Durham qualities of 
bricks gave results which were quite satisfactory, 
and a supply quite sufficient in quantity could now 
be obtained from that source. With regard to the 
various processes for the recovery of by-products 
at Skinningrove, they had used the direct process, 
which they believed possessed distinct advantages 
over the indirect. All escape of ammonia during 
distillation was avoided, and what was still more 
important, at the various stages of cooling down thie 
gases there was given an opportunity of getting out 
the products separately, which were otherwise ,ob- 
tained only in the mixture of liquids. First ofall. 
the tar was obtained direct. The tar having been 








th 
mi 


rel 
he 


br 








13 


— 


tch for 


Ntages 
dinary 


© tar 
Pitch 
Stila. 
of the 
Ough. 
f the 
idly, 

they 





THE ENGINEER 


249 





Serr. 9, 1913 





—— 

obtained, the gas went through the producers, and 
then the ammonia was also obtained direct in the 
form of ammonium chloride, which was preferable 
to ammonium sulphate. 

Mr. J. H. Darby did not agree with the statement 
that English bricks were as good for these require- 
ments as those which they had been in the habit 
of obtaining from the Continent in the past. The 
reliabilit) of the linings was @ very important point, and 
he was glad to hear of what was being done in England. 
His point was that it was not possible to know how 
pricks were behaving in an oven, and that was a great 
drawback in introducing new bricks. They knew 
what the Belgian bricks would do, and there was a 
natural inclination to use those before trying new 
types of bricks. With regard to the second paper, 
a good deal depended on circumstances and the nature 
of the product desired. In Belgium it paid well to 
make the largest percentage of pitch ; in Great Britain 
that was not so. It was advisable to split up the 
products of distillation, and he did not think the 
processes described would have any great applica- 
tion in Great Britain. The whole subject was, how- 
ever, & most interesting one, and the thanks of the 
Institute were due to the authors for bringing it 
before them, 

Mr. Greville Jones referred to the question of 
English bricks. His experience of English bricks 
was that they lasted from seven to eight years. 

Professor Thomas ‘Turner said that the question of 
brick manufacture was of great interest to the English 
Midland district, and it was recognised that for 
yarious purposes different qualities of bricks had to 
be made, which had to comply with certain specifica- 
tions. He had had at various times to determine 
the expansion of Stourbridge firebricks, and had not 
found it a very simple matter. He had introduced 
for his own use a simple form of extensometer, but 
it was not one which gave continuous records. There 
were interesting diagrams in the first paper, in which 
continuous records were given for various kinds of 
bricks. Lf the author would give the original refer- 
ences to these experiments, and would supply the 
details by which these curves were obtained, it would 
be of much interest to those who were studying this 
subject. He had been much impressed on previous 
visits to Belgium with the excellence of the Belgian 
fire-brick, and the progress which had been made in 
the manufacture of crucibles. He believed that 
Great Britain was not only behind Belgium, but also 
behind Germany in this field. It would be of great 
benefit to some districts in Great Britain if further 
information on this subject could be supplied. 

Monsieur Adolphe Greiner said that he had been 
astonished at the persistence of the beehive oven in 
Great Britain. The reasons advanced for it were 
numerous. One such reason was given to him more 
than thirty years ago by a prominent metallurgist 
whose name he would not tell. ‘The attitude was 
that all the steel maker wished to know was how many 
tons of coal he required to make one ton of iron, 
and that there was nothing intermediate between 
the coal which came out of the earth and the material 
sold to the customer. Since that time circumstances 
had changed very much, and it had come to be realised 
that there was no reason to neglect the production of 
by-products, which could be sold and thus assist 
in reducing the cost of manufacture. He was bound 
to say that the coke produced by modern processes 
was not so brilliant or so agreeable to the eye as the 
coke made in the beehive oven. But did that 
matter when the financial side was taken into 
account ? Undoubtedly great progress had been 
made in this field, and the thanks of the Institute 
were due to those who, like Baron Coppée and Monsieur 
Solvay, had carried out pioneer work. 

Mr. Hambly, speaking on behalf of Baron Coppée, 
expressed his satisfaction that the tests carried out 
with firebricks had raised some little discussion, and 
said he would be willing to supply further information 
with regard to those tests. He would be pleased to 
see any members of the Institute at the laboratories 
of the company in Brussels. 

On the motion of the President a vote of thanks was 
carried with acclamation to the authors of the papers. 

A paper was then presented by Monsieur E. Houbaer, 
of Liége, entitled ‘‘ The Use of Coke Oven and Blast 
Furnace Gases in Metallurgy.”” We hope to deal 
with this paper in a future issue. 

Dr. O. Peterson said that in Germany they were 
now using in the works blast furnace, coke oven, and 
any other kind of gas, and from the information at 
his disposal he was able to say that they were very 
well satisfied with what had been done. It was not 
always possible to run with blast furnace gas alone in 
the mills, owing to the heat going down, and in that 
case they were using oil to help the furnace. In 
other cases a mixture of blast furnace and coke oven 

gas was employed. The question of using gas in 
steel works was now being extensively discussed. 

Mr. T. C. Hutchinson expressed the opinion that 
the paper was not one to criticise, but to mark, 
learn, and inwardly digest. At the same time, he 
would like to give some information as to what was 
being done at Skinningrove, where, owing to the 
distance from the coalfields, it was of the utmost 
lnportance to utilise the last calorie. On that account 


they had been obliged to develop the utilisation of 
the whole of the waste blast furnace and coke oven 
gases by employing them in gas engines and for 





metallurgical uses. In July, 1911, they set to work 
a ‘Talbot furnace which was supplied with gas from 
producers, They were building a battery of sixty 
coke ovens, which were not ready until October, 1911, 
and they commenced on the 31st of July to heat the 
ingots with blast furnace gas, the rolling being done 
by electric power supplied by gas engines using blast 
furnace gas. In October, the ovens being completed, 
the blast furnace gas was enriched and was supplied 
direct to the gas engines and also to the soaking pits, 
which had been using pure blast furnace gas. ‘hey 
afterwards started a second soaking pit in which 
they used a much richer gas than that supplied to 
No. 1 soaking pit. It might be interesting to mem- 
bers to know how the gases were worked at Skinnin- 
grove. For the purpose of simplification the coke 
oven gas was passed direct into the unwashed blast 
furnace gas main, whence it passed through water 
scrubbers and Theisen washers, and was distributed 
to all parts of the works. ‘This step entailed the 
enrichment of the blast furnace gas of 100 B.Th.U. 
per cubic foot to a gas resembling producer gas of 
130-140 B.Th.U. per cubie foot. With the further 
quantities of gas obtained from a new battery of 
coke ovens being provided, this calorific value would 
be raised to 160 to 170 B.Th.U. per cubic foot. 
Kither of these gases would be capable of being used 
for any purpose. Further, the dilution of the coke 
oven gas attained by its mixture with the blast furnace 
gas reduced the sulphur contents in the former to 
such a low figure that purification became unneces- 
sary. ‘The practical proof of this was to be found in 
the fact that no corrosive effects on the gas engines 
during the two years that they had been at work 
had been noticed. For purposes of duplication 
the works had been roped round with a separate coke 
oven gas main, so that coke oven gas or blast furnace 
gas could be used separately in the event of a break- 
down. By this independent coke oven gas main 
they were enabled to send specially rich mixtures to 
any unit power-house, melting shop, or soaking pit 
as and when might be required. Up to the present 
it had not been found necessary to employ a gas- 
holder for the equalisation of quality or adjustment 
of pressure, although ultimately it might pay to 
consider the installation of a large gas holder for 
saving the gas made during week-ends when the 
steel plant was idle. They had used enriched gas 
in the Talbot furnace with good results, and had 
proved that the object with which the paper was given 
had been fulfilled. Three years ago, in his presidential 
address to the Cleveland Institute of Engineers, he 
had prophesied the time when they would bring in 
ironstone at one end of the works and produce finished 
steel at the other using only such coal as was charged 
into the ovens. 

Professor W. A. Bone said that the paper raised 
many important points. Previous speakers had 
alluded to the very valuable information given in the 
paper as to the application in metallurgical practice 
of blast furnace and coke oven gas, and he did not 
intend for one moment to criticise that part of the 
paper, but in that portion of the paper which dealt 
with theoretical considerations in regard to the 
combustion of gases he would like to deal with one or 
two points. ‘lhe question of the temperature of 
combustion was a very important one from the point 
of view of determining the proportion in which one gas 
would be regarded as equivalent to another for 
heating operations. The question of the temperature 
of combustion was one of the most intricate which 
could be raised in connection with the subject of 
flame, and he was quite unable to follow the formula 
given on page 7 from the data given for the tempera- 
ture of combustion. He would like to ask if the 
author in his reply to the discussion would give 
information as to the precise meaning of the figures 
and on what data they had been based, because they 
were all-important. Had account been taken of the 
amount of radiant energy which was not indicated 
as sensible heat ? 

Mr. J. A. Smeeton pointed out that most of the 
trouble which took place with blast furnace gas was 
connected with the cleaning of the gas, and the effi- 
ciency of gas engines and boilers turned on that 
point. In the case of clean blast furnace gas the 
boiler would give 67 per cent. efficiency, which was a 
considerably higher figure than with dirty gas or 
with partially clean gas. Other economies could be 
effected by the employment of clean blast furnace gas, 
some of which were indicated in the paper. He 
understood that the Cockerill Company had recently 
installed in its own works a dry gas cleaning plant 
to replace or add to the wet gas cleaning plant, 
and it would be interesting to know if it resulted in 
additional economy of working. Reference had been 
made to the calorific value of the gas ; the point was 
to see that it had a calorific value and was used at its 
maximum efficiency. That was the end they desired 
to reach. 

The President said that a hearty vote of thanks 
would be accorded to Mr. Houbaer for his paper, 
which was based on actual experience at the Cockerill 
works. It was, as Mr. Hutchinson had said, not a 
paper to discuss, but rather to read, mark, learn, 
and inwardly digest. 

Professor H. C. H. Carpenter briefly presented the 
paper by himself, and Dr. J. E. Stead on ‘“ The 
Crystallising Properties of Electro-deposited Iron,” 
and Dr. Stead also gave an abstract of some parts of 


the paper. The following is a summary of it :— 


The object of this paper is to describe, and as far as possible 
explain, the results of a number of experiments which the 
authors have made with samples of electro-deposited iron of a 
high degree of purity. The crystallising properties of this iron 
are of great scientific interest, for in certain respects they are 
precisely the opposite of those of very mild steel and wrought 
iron. ‘Ihe material was available in the form of strips and sheets, 
the thickness of which was about 0.25 of a millimetre. It 
had been annealed, cleaned and pickled in hydrochloric acid, 
and in this state appeared finely crystalline. It was remarkably 
malleable, and in this respect resembled pure copper. Its 
composition was as follows :— 


Per cent. 
Carbon .. . 6.008 
Manganese .. 0.009 
Silicon .. Pi aish He, Veet awe 0.014 
as Spe. ee ss oe ae? ee, oe OO 
Phosphorus -. 0,002 ' 
Iron ae 99.967 (by difference) 


This iron on reheating to between 920 deg. and 970 deg. Cent. 
recrystallised completely and formed very large crystals, and 
no subsequent heat treatment of any kind caused any refinement 
of its structure. The only agency capable of this was cold work 
followed by heating to about 750 deg. to 800 deg. Cent. More- 
over, prolonged “ close annealing” at the customary tempera- 
tures produced no coarsening of structure whatéver. Thus, on 
the one hand, the conditions which give rise to coarse crystallisa- 
tion of the electrolytic iron were exactly those which refine 
mild steel and wrought iron, and, on the other hand, those which 
coarsen the structure of the latter were entirely without effect 
on the former. It is this astonishing difference in the properties 
of the two sets of irons which has given rise to the research 
described. ; ; 

This research has proved by strictly comparative experi- 
ments that on heating electrolytic iron for a length of time which 
may be anything between two seconds and four and five hours 
above Ac3, followed by any rate of cooling short of actual water- 
quenching, it undergoes a remarkable recrysta!lisation, result- 
ing in the production of very coarse crystals, and reasons have 
been given for concluding that these are a-iron ; whereas the 
same treatment not only does not coarsen the structures of 
wrought iron and very mild steel, but actually refines them to 
a very marked extent. What is the explanation of this striking 
difference in properties ? Inasmuch as the electrolytic iron 
was much the purest of the three types experimented upon, it 
is not unreasonable to conclude that its behaviour approxi- 
mated most nearly to that of ideally pure iron under the condi- 
tions chosen. The great rapidity of the change, and the enor- 
mous size of the resulting crystals, are each of them evidence of 
the purity of the iron. 1t appears to the authors that the most 
probable reason of the absence of any formation of coarse 
crystals in the case of wrought iron is the retarding effect on 
crystallisation of slag particles. Asis well known, slag is present 
in all wrought irons. The viscosity of most slags is so notorious 
as to need no emphasising here, and there can be little doubt 
but that this is the most potent influence in preventing wrought 
iron from rapidly crystallising in large crystals on passing through 
the Ar, inversion. As regards the very mild steel, there is 
perhaps no such outstanding impurity present to account for 
its similar behaviour unless the minute and perfectly distributed 
particles of manganese sulphide are taken as the equivalent of 
slag, but that the latter is due to the combined retarding effect 
of the various impurities present seems the most probable 
explanation to the authors. : 

‘he research has also shown that the capacity of forming 
enormous crystals on cooling through Ar; is not a general 
property of pure electro-deposited iron, but is confined to sheets, 
the thickness of which does not exceed about 0.01lin. to 0.012in. 
Above this limit the effects are only slight and somewhat 
irregular. The rapidity with which the coarse crystals are 
formed, viz., in two or three seconds after cooling through 
Ar,, is very remarkable, and really constitutes a new property 
of iron which is only manifested in the purest electro-deposited 
samples. Equally interesting and important is the fact that 
the very coarsely crystalline metal is extremely malleable, and 
much more so than the purest wrought irons and soft steels. 
As already mentioned, its malleability appears to be fully as 
great as that of copper. Although two well-marked types oi 
coarse crystals can be produced by heating above Ac;, which 
have been characterised as “ equi-axed ” and “ radial,” there 
is no reason for thinking that there is any constitutional differ- 
ence between them. They frequently occur on the same 
specimen, and are certainly, when cold, @ iron. The radial 
crystals usually predominate when the iron has been cooled 
from the highest temperatures experimented with. Their 
development depends on the direction of the critical change. 

When strips of electro-iron are heated at one end to 1000 deg. 
Cent. in a muffle and then withdrawn quietly, radial crystals 
always appear above the part heated just below the critical 
point, for the reason that the direction of the fall of temperature 
is from the hotter to the colder end. ‘The crystals begin to 
grow at the junction, and develop in straight lines along the strip 
following the fall of temperature. ‘ 

The same thing occurs on heating a strip to 1000 deg. Cent. 
and placing @ heavy cold piece of iron in the centre when in the 
muffle. The heat flows to this in straight lines, and the crystals 
grow in the same direction. 

Again, a coil of the electro strips was heated to 1000 deg. 
Cent. and cooled slowly from each end, the direction of cooling 
determined the direction of crystal growth. Radial or columnar 
crystallisation then depends on the direction and not on the 
rapidity of cooling. lt the cooling is evenly distributed over 
the whole piece, the crystals begin to grow at a multitude of 
centres and develop in all directions, interfering with their 
mutual growth, and form equi-axed individuals great or small, 
their final size being inversely proportional to the speed of 
cooling. 

It has been proved by one of the authors that when a steel 
bar with 1 per cent. carbon or less is decarburised by heating 
in air at just below 765 deg. Cent., at which temperature the 
whole mass is in the y state, as the carbon is gradually removed 
from the outside leaving ferrite behind in the a state, the erystals 
of ferrite are always radial, and when decarburisation is complete 
they are continuous from the outside to the centre. Here the 
growth of crystals is obviously radial, and the change from 
y to a iron must be abrupt, or practically so. = 

There is nothing very surprising in a pure metal crystallising 
in large crystals when slowly cocled from the freezing point, 
and in the absence of any allotropic changes. Instances of 
this are frequent. But that a metal, which, above a particular 
allotropic change, crystallises in small crystals, should only 
three seconds after passing through that change be converted 
into a comparatively small number of relatively enormous 
crystals, is a very remarkable fact, the explanation of which is 
by no means obvious. , 

The authors have tentatively put forward the view that 
this can only happen if a certain number of a nuclei are present 
even after two or three hours’ heating above Ac;, which act as 
centres of rapid crystallisation when the Ar, change occurs, 
since prolonged heating above 920 deg. Cent. 1ollowed by slow 
cooling does not give rise to coarse, but, on the contrary, to 
very fine crystals. In any case it is clear that this property 18 
confined to irons of the highest purity. Mabe: 

The proof that this characteristic crystallisation of pure 
iron is due to the occurrence of the Ar; change, é.e., to the con- 
version of y either into 8 or a iron, is complete, but @ question 
of the very greatest interest and theoretical importance remains 
to be answered. Is there any evidence of recrystallisation at 





Arg, or, in other words, does this research throw any light on 
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the question whether there is any crystallographic difference 
between 8 and airon ? Previous investigators of this question, 
and in particular Osmond, who made a very detailed study of the 
matter, have come to the conclusion that between Band a iron no 
difference in crystalline form can be detected. And in the most 
recent researchers in this field, Rosenhain* and Humfrey, 
while they found well-marked differences between yy and B or a 
iron, were unable to detect any crystallographic difference 
between the two last-named forms. Thus they say :— 

. Specimens heated to temperatures below Ar, show 
only | @ single heat relief network. It would then appear either 
that there is no a heat relief, or that the @ and 8 crystal struc- 
tures are identical. Since, however, heat reliefs can be developed 
at temperatures below Ary, it follows that the latter alternative 
is correct.” 

In the present research no results have been obtained which 
give any support to the view that any crystallographic change 
takes place at Aj. The structures of the iron strip cooled from 
the temperatures 700 deg., 750 deg., 800 deg., 850 deg. Cent. 
are, as far as can be judged, identical. ‘The extremes of these 
are well outside the limits of Ac, and Ar,. In stating this, 
the authors base their contention not only on the macroscopic 
characters in photographs 9 to 12, but also on the microscopic 
characteristics of the iron tested within the above limits ; and 
in view of the very striking change that occurs when y iron 
undergoes the allotropic change at Ars, it is all the more signi- 
ficant that no recrystallising effects are observed at Ar,. The 
foregoing results, obtained by various independent workers, do 
not, of course, constitute a decisive proof that between B and a 
iron no difference exists, or, in other words, that 8 iron does not 
exist. Taken by themselves, they are compatible with the 
view that ‘a and B iron are mutually soluble in each other, 
forming isomorphous mixtures ”—Osmond’s view. But ii 
they are considered without prejudice, and in conjunctior 
with the fact that, with the possible exception of the tenacity 
and magnetic properties, no discontinuity is observed at A, 
in any of the properties investigated, they certainly point more 
strongly to the conclusion that the small thermal efiect observed 
at Ar, in the purest irons examined is due to supercooled Ar,, 
or, in other words, that the conception of 8 iron as an independent 
allotropic change is open to considerable doubt. The recent 
investigations of Broniewskif on the electrical resistance of 
iron at high temperatures have shown that no discontinuity 
ean be detected at A,. Furthermore, Lecher’s} careful deter- 
mination of the true ‘spec ific heat of iron at high temperature 
caused him to conclude that it changes in a strictly continuous 
way in the A, interval, and, further, that the mean specific 
heat determinations, which have been interpreted as showing 
discontinuities, are much less reliable, and are therefore not to 
be regarded as the slightest evidence against complete con- 
tinuity. It is well known that the magnetic change in iron 
takes place largely within a narrow temperature range, not 
at A, but below it, and this fact can be urged as an objection 
to the above view. An explanation of this, however, has been 
offered by Professor Benedicks§ in a recent communication to a 
paper by one of the authors, and to this readers who are interested 
are referred. 

With reference to the discontinuity of mechanical properties 
at A,, which Rosenhain and Humfrey claim to have established, 
one of the authors has already pointed out that so far as the 
published data permit of an opinion being formed the discon- 
tinuity appears to be well within the experimental errors of 
the method. 

With these possible exceptions, as Professor Benedicks 
points out, there is a “ strikingly good agreement between the 
most varying properties, and the hypothesis that no discontinuity 
exists at A,.”’ The crystallising properties of electrolytic iron 
described in the foregoing paper constitute a striking piece of 
evidence which points to the same conclusion 


Professor Albert Sauveur, who opened the dis- 
cussion, said that no apology was needed for taking 
up time in the consideration of questions which might 
be deemed of purely academic interest. He did not 
forget that the primary object of the Iron and Steel 
Institute was the progress of the iron and _ steel 
industry. What was abstruse and scientific to-day 
became practical to-morrow. With regard to the 
paper under discussion, he had derived much enjoy- 
ment from it, but the authors had not convinced him 
as to the accuracy of their conclusions in claiming 
that electrolytic iron was radically different from iron 
obtained by fusion in becoming coarsely crystalline 
on being heated above the point Ac,, followed by 
cooling to the point Ar,. From their paper he 
inferred that this was true only in the case of extremely 
thin strips not exceeding 1/12,000th of an inch. 
The authors referred repeatedly to the crystalline 
growth of mild steel on close annealing. He con- 
sidered it one of the greatest discoveries of Dr. Stead 
to have shown that in order to produce such growth 
the steel must be strained, and he was surprised to 
find that this effect was not given more weight in 
their paper. The authors had also ignored the dis- 
covery made by himself that a critical strain was 
required to produce the growth. The speaker referred 
briefly to Benedick’s theory, and said that after 
weighing all the evidence he still believed in the 
existence of beta iroh. He was bound to say that 
the results given in the paper were not conclusive. 

Professor Sauveur concluded by giving a short 
abstract of his own paper, “ The Allotropic Trans- 
formations of Iron.” 

Sir Robert Hadfield also took part in the discussion, 
and presented his paper, *‘ Heating and Cooling Curves 
of Manganese Steel.” They were all, he said, pleased 
to have elicited the views of Professor Sauveur, 
but he was bound to say with regard to beta and 
allotropic iron that he believed it had received its 
quietus. His own paper dealing with the heating 
and cooling curves of manganese steel had a bearing 
on the question. Since he had written the paper 
some experiments had been carried out in his own 
laboratory, which were of considerable interest in 
connection with the points raised in the papers 
which had been submitted. He had carried out 
tests on manganese steel by heating it up to about 
600 deg. for something like 60 hours. After that 
treatment the steel became slightly magnetic. When 
heated up to about 750 deg. some very interesting 
things were noticed, but the outstanding fact was 
that whatever the character of the internal whens 


* Journal of the Iron and Steel Institute, 1913, No. I., page 219. 

+ Comp'es Rendus, 1913 vol. clviii., page 

t Berichte d. Deutschen Phys. Geselischaft, 1907, vol. ix., page 647. 

§ Journal of the Iron and Steel Institute, 1913, No. I,, pages 333-335. 
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during this heating and cooling they had no effect 
on the critical points of the heating and cooling 
curves. When manganese steel was heated up 
and tested for ball hardness, it was found that the 
changes in the ball hardness indicating variations in 
mechanical properties had nothing to do with the 
humps in the curves. All the facts which were being 
accumulated, including those he had quoted, pointed 
to the result that, however interesting these internal 
changes were, they really had no bearing on the points 
under discussion. Referring to page 4 of the paper 
by Professor Sauveur with regard to the impurities 
in the metal, the figures quoted did not agree with 
some mentioned in the paper by Burgess and Crowe, 
which he had just had sent to him from the United 
States. In Professor Sauveur’s paper the figures 
were given for the carbon and other contents, but he 
noted that, whereas in Dr. Sauveur’s paper the total 
of the impurities worked out at -013, in Burgess and 
Crowe’s paper the total came out at -101. He would 
like an explanation of the difference. He had before 
him cooling curves in which the three critical points 
of manganese steel were brought out and these he 
proposed to hand in to the Secretary for publication. 

Mr. E. H. Saniter, referring to the paper by Pro- 
fessor Carpenter and Dr. Stead, stated, in a written 
communication, that at the bottom of page 5 the 
authors stated that “after reheating to 920 deg. 
to 970 deg. no subsequent heat treatment of any kind 
caused any refinement.’ This paragraph, in view of 
subsequent matter in the paper, seemed to require 
some limitation. Then there was the question 
of the thickness which would give the coarse 
crystallisation. Why should there be a_ limit 
to the thickness? Could the authors offer any 
explanation ? The question of why a prolonged 
heating at 950 deg. Cent. should give a refined struc- 
ture and a short heating a coarse one was very 
remarkable, and the authors’ explanation seemed 
hardly satisfying. Having by prolonged heating or 
by short heatings and quenchings obtained a fine 
structure with a large number of nuclei, yet if the fine 
structures were reheated for a short time these nuclei 
formed after prolonged heating were supposed to be 
in large part destroyed. Although the coarse 
crystallisation formed in passing through Ar,, the 
authors had proved that it was not a necessary 
recalescence effect as when prolonged heating was 
used. Owing to the thickness of the rods the authors 
stated that Guillet electrolytic iron did not show this 
remarkable crystallisation. It should also, he said, 
be pointed out that the temperature used, viz., 
900 deg. Cent., was not high enough. With regard to 
the authors’ conclusions, should not the fourth have 
added to it ‘‘or by prolonged heating at 950 deg. 
Cent. ?” He wished to offer his congratulations to 
the authors for their excellent and thorough work in 
following up so minutely and comprehensively this 
remarkable phenomenon. They did not, however, 
appear to have formed any definite conclusion as to 
the remarkable difference between the behaviour 
of electrolytic iron in thin strips as compared with 
electrolytic iron and mild steel and wrought iron in 
thicker strips. Might not oxide of iron, as suggested 
by Humphrey and themselves, have something to do 
with that ? 

The President, in moving a vote 
esting group of papers, said he would ask that they 
should be further discussed by correspondence. 


The session concluded with the reading of a paper | 


by Professor H. Hubert, ‘* Present Methods of Testing, 





of thanks 
to the authors of what he described as a very inter- | 








with Special Reference to the Work of the Inter. 
national Association for Testing Materials,” which we 
give on page 260. 

The afternoon programme included a drive to view 
the principal places of interest in the city, :members 
being entertained to tea at the Hotel Ravenstein, 
This hotel is one of the few remaining specimens of 
private medieval architecture still extant in Brussels, 
In the evening members and ladies accompanying 
them were entertained at a banquet at the Salle de la 
Madeleine as the guests of the Comptoir des Aciéries 
Belges and the Bourse des Metaux et Charbons de 
Bruxelles, this being followed by a reception at the 
Hotel de Ville by the Burgomaster, Aldermen, and 
Councillors of the city. 





THE FRENCH BATILESHIP COURBET. 


In our issue of July 11th last we gave a short note on 
and several engravings of the French battleship Courbet, 
the latter having been reproduced from photographs taken 
of this vessel on the occasion of the visit to this country 
of the French President. 

We are now in a position to give below details of the 
official trrals of the Courbet. It will not be necessary to 
describe the vessel herself, as she is a sister ship of the 
Jean Bart, a full account of which appeared in our issue 
of June 27th last. The only difference between the two 
vessels is that whereas the Jean Bart has Belleville boilers 
the Courbet is fitted with the latest type of Niclausse 
boilers. The leading particulars of these boilers are as 
follows :— 

Number ° 

Total grate area : 
Total heating surface o% 
Working steam pressure .. 
Number of elements .. 


24 

2035 sq. ft 
66,306 sq. ft 

256 Ib. per sy. in. 
374 


Number of tubes 9724 

Length of tubes. i" 7ft. 1lin 
Internal diameter of tubes 2}éin. and 3ysin 
External diameter of tubes 3 in. 
Diameter of funnels . . » 10ft. 


Height of funnels 65ft. 8in. 

The preliminary trials were carried out on May 20th last 
after the vessel had been in dry dock and had had her hull 
thoroughly cleaned and painted. The visit to England 
was then made, and the remaining trials were not carried 
out until July. The ship was not again put into dry dock. 


Six Hours’ Consumption Trial. 


Date .s > 

Boilers at work - ‘ 
Vacuum at condensers 
Revolutions per minute 
Mean speed 

Coal consumption per ‘hour 
Coal consumption per mile 


May 20th 
12 





1 27 
13.1 knots 
5.43 tons 
902.25 Ib: 


Ten Hours’ Full Speed Trial. 
_ 20th 
348. 9 b 


Date .. op aab 
Boilers under steam . ey : 
Steam pressure at boilers. 
Vacuum . » 
Shaft horse-power ie 
Revolutions per minute 
Mean speed 

Contract speed . 5 

Coal consumption per ‘hour 





290 

20.803 knots 
20.0 knots 

23.25 tons 


om “ Se eee 
sf », at 20 knots, as per 
contract ie) es ee ote ee ee ee 
Werther «2 os 2s we Fine 


Twenty-four Hours’ Trial. 


Date . ° 
Boilers under steam . 
Boiler pressure .. 


July Ist and 2nd 
22 
229 Ib. 


Vacuum 28.4in. 
Revolutions per ‘minute 256 
Mean speed 18. “078 knots 
Coal consumption per “hour 13.22 tons 

pa a mile... 1660 Ib. 

” a os aoe contract . .. 1808 Ib, 
Weather .. .. . « ine 
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THE FORLANINI AIRSHIP CITTA DI MILANO 




















Three Hours’ Full Power Trial, with Forced Draught. 


Doers GSE ONE we cs cs ae ce 
Boiler pressure .... 238 Ib. per sq. in. 
Pressure at steam chest 169 Ib. per 84. in, 


Vacuum sg Gaiden Ae ata1 sity ae se. Ce 
Revolutions per minute .. .. .. .. .. 296 
Mean speed NESS ae 20.757 knots 
Coal consumption per hour .. ..  .. .. 29.25 tons 

» os mile at 20.737 knots 1.409 tons 

a >» &8 per contract, at 

eee + ~«c «a Ae cee 
Air pressure in stokeholds 22 mm. 
Weather ie. kee Fine 
Six Hours’ Consumption Trial. 

Boilers under steam... .. .. .. «. « 6 
Revolutions per minute .. 127 
Awl Sh 6G: 0 6y, 04 sd bs 9.396 knots 
Coal consumption per mile, actual aia. a:¢.. Ce 

ee = » as percontract .. 750 Ib. 


The accompanying engraving shows the stern and the 
four propellers of this vessel. 








THE FORLANINI AIRSHIP CITTA DI MILANO. 
(By our Italian Correspondent.) 


Tue Forlanini airship, the Citta di Milano, of which we 
give four views above, has now been definitely approved 
of by the Italian military authorities, and has been handed 
over to them. The airship is claimed to unite the advan- 
tages of the rigid and the non-rigid types of construction. 
She has a length of 236ft. and a breadth of 59ft. The 
propelling power is derived from two motors of 100 horse- 


power each, which give her a speed of forty-five miles an | 


hour. The propellers are 13.7ft. in diameter, and run at 
260 revolutions per minute. Her trial trip was made 


towards the end of August, and is briefly noted elsewhere | 


in this issue. Since then she has made several successful 
trips in Lombardy and Piedmont. 


have been present at the flights, and have approached 


Ing. Forlanini with a view to ordering an airship of the | 
A similar proposal has been received from the | 
Argentine Republic, but the matter will have to be sub- | 


same type. 


mitted to the Italian authorities. The engravings above 
show the vessel in flight and emerging from her shed. 
The fourth view represents the pilot’s car under the nose 
of the ship. It will be noticed from these views that a 
feature of the vessel is the closeness with which the lower 
structure lies against the underside of the gas bag. 








Anoot fifty units, between great and small, of the Italian 
fleet are at present engaged in target and torpedo practice 
in the Golfo degli Aranci in Sardinia. The King is ex- 
pected to arrive on the Dante Alighieri, accompanied by 
Admiral Enrico Millo, the new Minister of Marine, known 
hitherto as commander of the torpedo squadron which 
entered the Dardanelles a year ago during the Italo- 
Turkish war. 


Two English officers | 








THE SCOTTISH SHALE OIL INDUSTRY. 
By A. E. von GROELING. 
No. II.* 


Green oil.—The green oil, separated and washed free 
from all mechanical impurities, is joined by the residues 








The. Logrgtse 


| heater is a horizontal double tube in which the inner is 


intended for crude oil circulation. Between the inner and 
outside tube pass the distillate vapours, leaving the pre- 
heater through Q for the condensers. The oil to be pre- 


| heated enters at M and leaves at N. 


of light oil coming from the naphtha distillation, and is re- | 


distilled in a plant of the Henderson system. It works 
on the continuous principle, and in its original form con- 
| sisted of a set of three horizontal cylindrical stills. The 
green oil entering the first pre-heater, would pass through 
the second, then through the third, and would finally 
feed the first still. At the same rate as the still was fed, 
the residues overflowed to the second still, and the latter’s 
residues into the third. Each still was kept under a certain 


Space for Gas 

















Fig. 6—GREEN OIL STILL 


temperature. The residues were withdrawn near the 
bottom, and entered the next still near the top. This 
construction was followed by another design—as shown in 
Figs. 6 and 7. The plant consists of three stills of the 
type shown in Fig. 6. It has a diameter of 3ft. 6in. The 
lower part ends in two columns, each resting on a pillar 
of brickwork W, between which the grate is situated. 
| The flue arrangement is such as to prevent the direct fire 
| from coming in contact with the bottom plates. 
| still is fitted with adome C. The latter is connected with 
| the Henderson pre-heater D. The residues coming from 


| the centre still enter through F. The Henderson pre- 


| SSL PRR AE SE le 


No. I appeared August 29th, 


| 
| 
| 
| 








Each’ 


The course of the distillation is illustrated in Fig. 7. 
The oil is first pre-heated in A and then in B, whence it 
returns to the centre still C. The residues of C overflow 
to C! and C* at the same rate through pipes F as green oil 


| feeds the still C. The residues of C! and C? flow over to 


the residue stills through the mains K. The gasified 
distillates rise in the domes O, and on their way to the 
eondensers R move through E and A or B respectively. 


| Every still is kept under the temperature necessary to 
| evaporate a certain amount of a certain specific gravity. 


| type as above. 


| enters the stills at H—Fig. 6. 


| interfering with the remainder. 


The distillation is performed under direct steam. Steam 
All stills belonging to this 
distillation are connected with each other by valves and 
tubes, and can be separated from the others without 
The centre still C can be 


employed for intermittent distillation. The residue stills 


| of which there can be any number considered necessary, 
| are of the same design as the stills described under “‘ Crude 


| oil distillation.” 


Herein the evaporation of the residues 
is carried as far as.coke. The condensers are of the same 
Those belonging to the residue stills, 
have their cooling water pre-heated. The condensates 


) are conducted into a water separator, and are led to their 


respective receivers according to their specific gravity. 


| A distillation of the above design has great advantages 


if used before the intermittent distillation. Running 


| without interruption, such stills are capable of a very 


| large output, the above set treating about 23,000 gallons 


of oil perday. At the same time they offer a great economy 


| in labour and fuel, and are handled and regulated with 


| great ease. Compared with continental stills their con- 


struction is very simple, though, of course, continental 
refineries deal with an absolutely different material, 


| demanding far more from a continuous treatment, and 


| making it therefore more elaborate. Then, again, I do 


not know if the above plant has nearly so small a fuel 


| consumption as some of the continental constructions. 


This, however, refers to another subject altogether, and 
may be discussed later on. 
The second or green oil distillation cracks into (1) light 


| oil, (2) heavy burning oil, (3) heavy oil and paraffin, (4) 





coke. Heavy burning oil is re-distilled in the third 
distillation, yielding (1) burning oil, (2) gas oil, (3) heavy 
oil and paraffin. Light oil of the second and burning oil 
of the third distillation are together re-distilled in a fourth 
distillation, resulting in the final products :—(1) Burning 
oil, .785 specific gravity ; (2) burning oil, .800 specific 
gravity; (3) burning oil, .810 specific gravity; (4) 
residues, gas oil. Before being marketed the burning 
oils are subjected to a treatment with sulphuric acid and 
in the second stage with caustic soda. The washing 
process takes place in agitators. Sometimes the oils are 
filtered and bleached. The Scottish lamp oils are known 
for the high flash points they possess, and are therefore 
highly appreciated in quarters where safety is one of the 
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chief conditions demanded from such oils. Their flash | works is the thorough separation of oil and wax. Both 
points are between 120 deg. and 126 deg. Fah., and com- | products would be without value if either of them were not 


pare very favourably with their continental competitors, | free of the other. 


The oils make bad lubricants if con- 


which have a flash point from 71 deg. to 86 deg. and | taining even small percentages of wax, whilst the wax, 
95 deg. Fah.—for export kernsene—at a specific gravity | on the_other hand, would be useless, for more than one 


purpose, if not absolutely 
free of oil. But the separa- 
tion of these two products 
is by no means easy, and 
requires more extensive in- 





stallations and plants, of 
































which the paraffin works are 
composed. The separation 
of oil and wax involve the 
use of (1) pre-coolers and 
crystallisers, (2) filter presses 
and in some works hydraulic 
presses, (3) sweating stoves. 
In other words, preparatory 
separation by forcing the 
paraffin wax to crystallise 
within the oil, separation by 
force in filter presses, and 
separation of oil and wax in 
sweating stoves. The first 
part of the works contain the 
pre-coolers, the erystallisers 
and the refrigerating 
machines. The pre-coolers 
are open, rectangular pans, 
of large size and only Ift. 
deep. Their contents are 
stirred and kept in move- 
J ment by hand with wooden 
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Fig. 7—GREEN OIL STILL 


of from .800 to .818. The following table gives the pro- 


ducts, their respective cracks, and their subsequent 


treatment :— 








paddles, whilst being cooled 
by air of outside temperature. 
By this process a certain for- 
/ A mation of crystals is obtained; 
besides, sudden and great 
changes of temperature, in- 
jurious to the oil, are avoided, 
as well as an unnecessary 
loss of cold in the real coolers. 
The heavy oil and paraffin 


| which is pumped into these preparatory coolers remains 


there for about twelve hours, whence it runs by its own 
gravity into erystallisers, which are kept at a low tempera- 


CRUDE OIL DISTILLED SCOTCH SHALE 


| 
Green oil 


| 
Naphtha distilled 


Rites See 
Naphtha Naphtha Residue of | 
0-730 0-740 light oil | Light oil 


Distilled (IV. DistmLation). 


Burning Gas oil 


oil -810 


Burning 
oil -8 


Burning 
oil -785 


Blue oil 


Lubricating oils 


| 
Lubricating oils 
cooled and pressed 


cooled and pressed 


Soft 
paraffin 


Lubricating Soft 


Lubricating 
i oils -885 paraffin 


oils -865 


Heavy burning 


| 
Burning oil 


_(I. Distitarion). 


Still coke 
(II. DisTiLLaTion). 


~ Distilled 


Heavy oil and Coke 


oi paraftin 


Distilled (III. DisTILLaTion). — — 


Gas oil Heavy oil 
and parattin 


Cooled and 


pressed 
| 
| ; | 
Soft Gas oil | 
paraffin -850 
| ce 
Cooled and pressed 
| 
Hard paraffin 
scale sweated 
Wax 
re-sweating 
| i 
Sweated Paraffin wax H. Wax 
re-sweated 115 deg. m. pt. 
l 
| | 
Match paraffin Paraffin wax 


100 deg. m. pt. 


110 deg. m. pt. 


Before going any further it will be well to summarise | ture by artificially generated cold. The latter is produced 


the whole process and its yields as far as discussed. 

I. Raised shale crushed and distilled in retorts, yielding : 
(1) Gas, (2) shale residues. 

II. Gas condensed in air cooler: (1) Crude oil, (2) 
ammonia water, (3) air cooler naphtha, (4) gas. 

III. Gas of No. If. serubbed: (1) Ammonia water, 
(2) serubber naphtha, (3) retort gas fuel. 

IV. Crude oil of No. II. distilled in first distillation : 
(1) Naphtha, (2) green oil, (3) still coke, finished market 
product, (4) gas, illuminating. 

V. Naphtha of Nos. II., III. and IV. distilled and 
rectified : (1) Naphtha, specific gravity 0.730, (2) naphtha, 
specific gravity 0.740, (3) residue of light oil (1) and (2) 
being washed first represents finished market product. 

VI. Green oil of No. IV. and residue of light oil of No. V. 
washed and distilled in second distillation : (1) Light oil, 
(2) heavy burning oil, (3) heavy oil and paraffin, (4) coke, 
market product. 

VII. Heavy burning oil of No. VI. re-distilled in third 
distillation : (1) Burning oil, (2) gas oil, (3) heavy oil and 
paraffin. 

VIII. Burning oil of No. VII. plus light oil of No. VI. re- 
distilled in fourth distillation: (1) Burning oil, 0.785 
specific gravity, (2) burning oil, 0.800 specific gravity, 
(3) burning oil, 0.810 specifie gravity, (4) gas oil ; (1), (2) 
and (3) washed and refined form finished market product. 

IX. Heavy oil and paraffin of Nos. VI. and VII. and gas 
oil of Nos. VII. and VIII. enter paraffin works. 





by ammonia refrigerating machines, which can be either 
of the absorption or compression system. The Broxburn 
Oil Company employs the former, probably owing. to the 
vast amount of available exhaust steam which can be 
used in the ammonia evaporators. Each of these machines 
produces per hour 144,000 B.Th.U. The conducting 
medium is a brine of calcium chloride, and circulates in 
mains, situated in the erystalliser and filter press house, 
and in cooling jackets of which there is a certain number 
in each erystalliser. Thus rooms and coolers are kept 
at a certain low temperature, and have to be well insulated 
to reduce the loss of “ cold” to a minimum. 








THE AISGILL RAILWAY DISASTER. 


WE regret to have to record the occurrence on Tuesday 
morning last of a collision near Aisgill on the Midland 
Railway, which in its results make it the most horrible 
accident on a British railway since that at Abergele in 
August, 1867. 

Shortly before three o’clock, the express from Glasgow 
to St. Pancras, with through carriages from Stanraer, 
timed to leave Carlisle at 1.35 a.m., came to a stand 
when approaching Aisgill signal box, owing, reports say, 
to shortness of steam. It would appear that the train 
stood there for ten minutes or so, and while stationary 


Paraffin works.—The principal task of the paraffin | was run into by the express from Aberdeen and Edinburgh 





to St. Pancras, which is due to leave Carlisle at 1.47 4 BN 
The last three coaches on the first train and the first 


coach of the second train were much damaged, ond fire 
broke out in the former. Fourteen bodies were taken from 
the débris. 'Ten passengers were seriously hurt. 

The accompanying map shows the locality, and on it 


is marked the approximate site of the present collision 
and of that of December 24th, 1910, which it resembles 
in many respects. On Tuesday morning the first train 
came to a stand short of Aisgill signal box, and was not 
therefore protected by the signals there. The second train 


should not, consequently, have been allowed tv leave 
Mallerstang. It is, however, reported that th driver 
ignored the signals and ran by them. He, it is svid, was 


busy at the front of the engine oiling the motion when he 
passed that box, and so did not see the signals. 

Any comments on the accident must be reserved til] 
after the Board of Trade inquiry, which was opened yestep. 
day by Major Pringle. Fatal mistakes seem to hive been 
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SITE OF THE AISGILL ACCIDENT 











made by the men in charge of both trains, but until the 
whole matter has been fully examined, it is as unfair to 
apportion blame to the men as it is to condemn the engines, 
the rolling stock, the method of lighting and the signalling 
system. 








AN all-electric power signalling apparatus has been 
put into use at the south box at Snow Hill Station, Bir- 
mingham. The instruments are somewhat similar to 
those fitted recently in the north box. The locking 
frame in the new south box, which is 16ft. lin. in length, 
contains 96 levers, comprising 75 working levers and 21 
*‘spares.”’ The signal motor circuits are not controlled 
by being led through the facing point detectors on the 
ground, as was done at the north box, but by means of 
route switch contacts in the signal-box itself. The route 
switches are actuated by control magnets, which are 
energised by the return indications from the points. In 
order to show the signalman visually the position of each 
of the points under his control a small indicator is pro- 
vided on the locking frame behind each point lever. It 
has been found necessary to provide a number of lamp 
signals owing to the fact that part of the installation is in 
the Snow Hill tunnel. The apparatus for actuating 
them is in the signal cabin. Track circuits will be provided 
on all the four main lines through the station and control 
the stop signals in each direction, so that it will be im- 
possible for a signalman to lower a signal for a train to 
proceed over a certain road if another train is in possession. 


Ir is reported in the Electrician that the electrical part 
of the work for the new London and North-Western line 
from Euston to Watford and for the conversion of various 
steam lines in and near London worked by the same com- 
pany is now well under way. The portion of the work 
likely to take the longest time is the erection and equip- 
ment of the electric generating station. The London 
and South-Western Railway scheme of conversion of 
suburban lines is not so well forward. The first develop- 
ment will be that in connection with the Baker-street 
and Waterloo Railway. The tunnels of the extension 
from Edgware-road to Paddington are through, and the 
permanent way and equipment are far advanced. It 
is probable that trains will be running to Paddington 
before the end of the year, and the Great Western terminus 
will thus be put into direct communication by an inter- 
change station with the tube railway system of the 
Metropolis. The work of constructing the tunnels for 
the further extension of the Baker-street and Waterloo 
line from Paddington to a junction with the London and 
North-Western electric line at Queen’s Park, Willesden, 
is now far advanced, and it is likely that twelve months 
hence the “ Bakerloo ”’ trains will be running to Queens 
Park. The ultimate scheme of running them out to Wat- 
ford cannot be followed out till the London and North- 
Western Company’s electrification is complete, as that 
company will, of course, supply the electricity for all 
trains on its own line. 
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RAILWAY MATTERS. 


announced that the directors of the Létschberg 
Railway have proposed to the Swiss Federal Council that 
the new line shall be considered as completely open to 
traflic from September 18th. 


Ir is 


\erer inspection on August 14th by Major Druitt and 
». Trotter, of the Board of Trade, the new railless trolley 
ear system at Ramsbottom, near Bury, was opened for 
vi use on the same day. The system, which is the 
first of its kind in Lancashire, has attracted much notice 
ihe County Palatine. The single-decker vehicles 
seating accommodation for 28 persons each, and the 


M 
public 


ole are arranged transversely. The cars are equipped 
with a couple of 20 horse-power motors. 

\ccorDING to a contemporary, the Dessau-Bitterfeld 
Mic section of the single-phase electrification of the 
Prussian State Railways has been equipped with an 


yoved form of line construction to permit the use of 
15,000 volts instead of 10,000 volts and also to permit the 
span lengths to be increased from 246ft. to 328ft. The 
Jencthening of the spans not only gives a decrease in the 
number of porcelain insulators required, but also reduces 
the obstruction of line signal indications. Tt is proposed 
at present to electrify a total of 93 miles for trains operated 
a maximum speed of 68-2 miles per hour. 


im} 


at 
EwNcIne drivers on the Great Northern Railway have 


recently been perplexed at night by the appearance of a 


ereen light over the distant signals on approaching 
Peterborough. At a curve it seemed to move from the 
main line signal to that for the excursion road, and then 
become obscured. Riding on the footplate, officials 
were at first unable to account for the phantom light, 
which, it was evident, was a possible source of real danger, 


as it might be taken for a through signal when the line 
was blocked. It has now been discovered that it is a 
powerful mercury vapour light on the Peterborough Kinema, 
a mile away, which at the curve comes into line with 
the railway signals. The danger has been demonstrated 
to the kinema management, and steps are being taken to 
remov? it. 

AurnoucH for many purposes electric welding is 
recognised as satisfactory, strong and reliable, it is not 
usually advocated for heavy and responsible work, such 
as locomotive boiler repairs other than of a minor character. 
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NOTES AND MEMORANDA. 


In order to determine just how much power is used by 
the electric lighting systems of automobiles, tests were 
recently conducted in America. Standard cars were used 
in the test and they were run as far as possible on a single 
gallon of petrol with the electric generating apparatus 
disconnected. The same car was then run as far as it 
would go on a gallon of petrol with the generating apparatus 
connected, and the difference in distance travelled showed 
what proportion of the fuel was consumed in driving the 
generator. It was found that for higher power cars the 
fuel consumption for the electric system amounted to 
7-3 per cent. and for the lower power cars 10-77 per cent. 





A DESCRIPTION and analysis of a meteorite obtained in 
Japan is given in Nature. This body, the fall of which 
was witnessed near Sasayama, Japan, in 1904, was de- 
scribed in the ‘‘ Memoirs ”’ of the College of Science and 
Engineering, Kyoto Imperial University, in 1912. The 
chemical analysis, which is given in the paper, is as follows, 
in percentages :—Iron, 94-85; nickel, 4-44; cobalt, 
0-48; copper, trace; phosphorus, 0-23. Thus nickel- 
iron amounted to 98-52 per cent. and phosphorus-nickel- 
iron to 1-48 per cent. This result is very similar to that 
obtained in the De Sotoville meteorite—namely, nickel- 
iron 98-71 per cent. and phosphor-nickel-iron 1-29 per 
cent. The meteorite was observed on landing as a white 
glowing mass, and on examination of the spot it was found 
embedded about 80 em., the pointed portion being upward. 


Or the various types of steam boilers which contribute 
to the annual list of explosions in this country the small 
vertical is probably the most prolific, states Vulcan. 
This is not the result of any inherent defects in the design 
itself, but rather to the neglect and ignorance of the 
persons connected with the services in which it is often 
employed. Its self-contained character, simplicity of 
construction, cheapness, and small space occupied, make 
the boiler a very convenient one where only small quanti- 
ties of power or steam are required for occasional service, 
and hence it is often associated with small workshops, 
eranes, contractors’ jobs, and farming operations. The 
great majority of explosions from this class of boiler occur 
from the failure of the fire-box, and hence, not infrequently 
the boiler is bodily projected as a result of the explosion 


| to a considerable distance, to the risk of the lives and 
| property of persons who have nothing to do with its 


The engineers of an American railway claim, however, to | 


realise good results by electrically welding patching plates 
for boiler sheets, as also on steel fire-box side plates. The 
welding plate is made slightly thicker than the plate to 


which it is to be attached, and is then hammered while hot. | 


It 
than vertical ones. 
welded to tube plates. 
the edge of the plate and rolled. The tube is then inserted 
so as to project slightly through the tube plate, and after 
rolling lightly a weld is made round the extension and on 
to the plate. 


Boiler tubes are also electrically 


By a majority of a single vote, the Morecambe Elec- 
tricity Committee of the Corporation has instructed the 


is stated that longitudinal seams are more reliable | 


Z | undoubted advantages on the score of cleanliness. 
The copper ferrule is set back from | 


working. 

UNDOUBTEDLY one of the dirtiest and messiest jobs 
connected with acetylene gas lighting, states a writer in 
the Autocar, is that of cleaning out the generator; and 
it seems more than likely that the present increase in the 
use of electric lighting outfits is due mainly to the latter’s 
On 
merit acetylene gas can well hold its own as a lighting 
medium. A plan which the writer has adopted in the 


| case of a common type of drip feed generator is to pack 


| favoured by the canary seed vendors. 


electrical engineer to prepare a scheme for the electrifica- | 


tion of the tramways, and this resolution has been approved 
by the Council. This question is a very sore point in 
Morecambe, one of the few towns in this country which 
still depend entirely upon a horse tramway service. It 
has been, time and time again, urged that the present 
antiquated system stamps the town, in the eyes of visitors 
—its chief mainstay—as unprogressive. 


On the other | 


hand, it has been held that the visitors like the easy-going | 


slow jog-trot ride along the sea front on the horse cars, 
and look upon it as a cheap char-aé-banc ride. Four years 
ago, at a town’s meeting, the ratepayers declined to allow 
the Corporation to proceed with a Bill for electrifying 
the tramways. Though the resolution does not commit 
the Corporation, it is thought necessary to obtain all 
possible information in view of a future need, if not an 
immediate change. 


THE ascent of the mountain range which dominates 
Cape Town and forms such an attractive and singular 
feature in the landscape is available to very few visitors. 
The climb itself, states the Railway News, is a feat of 
endurance, and is rendered dangerous by the “ table- 
cloth ” of thick cloud which often at short notice envelops 
the ridge. A railway to the summit has been long under 
discussion. The scheme decided upon by the Cape Town 
Council is for a funicular railway starting from Rocklands— 
near the Gardens district of the city—and going, via Platte 
Klip, to the summit of the mountain. For the purpose 
of financing the scheme it is proposed to raise a loan of 
£100,000 (the actual cost of the railway itself being put 
down at £75,000), and for this the sanction of the rate- 
payers has yet to be obtained. Much of the opposition 
that was originally displayed to a railway of any sort 
up the mountain has, however, now disappeared, and there 
seems little doubt that the Council’s action will be endorsed. 
Two and a-half years will be required to construct the line 
in its entirety, but the first section could be completed for 
use in twelve months. 


Ow1ne to the scarcity of wood in Belgium the Belgian 
railways are obliged to import nine-tenths of the timber 
used for sleepers, mostly from Russia. 'The yearly con- 
sumption amounts to about 750,000 sleepers, chiefly of 
white oak. The maximum price quoted by the Adminis- 
tration is 7-50f. each, treatment with creosote being 
included. The Railway Administration has on various 
occasions been urged to employ steel instead of timber 
sleepers, and the results of tests that have been made are 
stated to have been satisfactory. But, according to 
a recent official declaration, the use of steel sleepers would 
not in all cases be an economy. It is stated that a steel 
sleeper strong enough for the Belgian lines with heavy 
traffic would cost at least 12f., and its life would probably 
not be equivalent to that of the timber sleepers at present 
used, which have been found to last from 18 to 20 years 
on main lines, and subsequently for the same number of 
years on secondary lines. It is claimed, however, that 
the adoption of steel sleepers would provide the Belgian 
rolling mills with a new source of employment, as so far 
they have not regularly engaged in this branch of manu- 
facture. 





the carbide in small linen or muslin bags, such as are 
All that is neces- 
sary on returning from a drive is to lift out the used bag 
of carbide in toto and throw it awav, swill out the generator, 
dry it, and put in another bag. The device is particularly 
useful on a long drive when it is necessary to recharge the 
generator. No one, it is stated, who has once tried this 
plan will go back to the usual messy operations required 
to keep the generator clean. If it were not for the great 
difference in size and shape of the acetylene generators, 
it would pay the carbide manufacturers to put up the 
material in these bags. 


AN investigation of cracks whicha 1}in. brass switch-rod 
developed during service is reported in the columns of a 
contemporary. The rod, in addition to a longitudinal 
crack, showed a number of transverse cracks. It could be 
seen that the parts of the rod bounded by the cross cracks 
had expanded. This observation gave rise to the assump- 
tion that the outer skin of the brass rod had tried to expand, 
this expansion having been prevented by the inner core, 
so that strains were set up which would finally lead to 
cracks under external stress. The chemical analysis of 
the rod gave the following results :—Copper, 58-48 per 
cent.; zine, 40-26 per cent.; lead, 1-23 per cent.; iron, 
0-03 per cent. Experience with similar qualities of brass 
containing considerably more lead than the rod in question 
had shown that the lead did not give rise to cracks. Micro- 
scopic samples were taken from different points of the rod 
and etched, with the result that the inner structure of the 
rod was found to differ appreciably from the structure of 
the outer layers, the interior being cosrser. It was con- 
cluded that the cracks were not due to faulty composition, 
but to stresses in the material caused by cold drawing. 
The recommendation is made that cracking of drawn brass 
rods may be avoided in practice by heating the material 
after each drawing, and by minimising the reduction per 
pass. Limiting the heating to 300 deg. Cent. is recom- 
mended. 


THE majority of the reported cases of boiler bagging 
are due to the presence of scale or oil in the boiler, states 
a writer in the Power User. The removal of the former 
may be accomplished by what has been termed the 
“‘ periodically clean ’? method—that is to say, by the use 
of mechanical cleaning methods each time the boiler is 
opened up for inspection, by the introduction of boiler 
compounds, or by treating the feed water chemically. 
No amount of chemical treatment will remove oil from 
feed water, however, and some mechanical filtering process 
must be relied upon for its elimination. Some engineers 
favour cloth filters and some sawdust, sand or other 
substances ; but most depends upon the design of the 
filter itself, and individual manufacturers of these appa- 
ratus may be relied upon to adopt the filtermg medium 
which is best suited to their own construction. With 
regard to the comparative harmful properties of various 
oils,,the most dangerous bags and blisters are generally 
caused by animal and vegetable compounds, with or with- 
out the additional presence of scale. Attempts to boil 
them out with soda or some alkali are to be severely con- 
demned as rendering the oils more dangerous still. As 


has been stated, no amount of boiler compound can 
counteract the ill effects of oil entrained in feed water, it 
being imperative that some external mechanical means be 
adopted when it is present. 











MISCELLANEA. 


Accorp1Nne to Electrical Engineering, there were during 
1912 seventy-one fires in Chicago certified as being due 
to electrical causes. The damage is estimated at about 
£6300. It appears that eleven were due to the short- 
circuiting of low-pressure cables, six to motor armature 
burn-outs, six to flat-irons left on circuit, five to flexible 
cords short-circuiting—the most serious fire was due to 
this cause—four to short circuits on conduit, three to 
ignition of cinematograph films, three to inflammable 
material about incandescent lamps, and the remainder to 
miscellaneous causes. 


THE builders are now starting in real earnest on the new 
offices of the Australian Commonwealth in the Strand, and 
before Christmas Londoners will be able to judge what an 
Australian building looks like. As far as possible all 
the stonework, marble, and wood are being brought from 
the Antipodes, says the World, and it is expected that the 
last of the stone will be here by the end of November. 
Drawings have been sent to Melbourne, and Australian 
masons are preparing the Australian stone. Every block 
which is to be used in the exterior will come over here 
worked to a size and numbered ready to be put into posi- 
tion, so that the London masons will only have to fix it. 
It is a record in the way of buildings. 


THE Glasgow Corporation has arranged to send on a 
tour in North America Mr. W. W. Lackie, the engineer to 
the Electricity Department, and also the convener of 
the Electricity Committee, for the purpose of collecting 
information regarding the cost and operation of the largest 
installations in that country. The Committee now has 
before it plans for the provision of a large new generating 
station for the city, at a cost of over £250,000. The 
deputation is to visit New York and Chicago, and in send- 
ing it to these cities the Corporation is acting largely 
on the advice of Dr. Ferranti, who suggested that it 
should install large units, and that before it committed 
itself to definite plans it should ascertain directly 
the best methods followed in the United States, where 
the working of large units could be seen to the best 
advantage. 


A CONTRIBUTOR to the Echo des Mines draws attention 
to the Franco-Belgian ironfield, which has recently begun 
to be exploited. Generally, carbonate of iron »ppears at 
depths, and the outcrops have been oxidised to hematites. 
In ancient times these were exploited until the carbonate 
was encountered, and the old pits and galleries indicate the 
periphery of the basin. Some of these old workings are 
probably of Roman date, and others were opened early 
in the eighteenth century, whilst lately 1,800,000 tons 
have been extracted. The east and west line of the old 
workings extends across the French frontier into Belgium 
to a length of thirty-eight miles. There can be no doubt 
that such an uninterrupted series of old mines indicates 
the existence of a large ferriferous basin, half in France and 
half in Belgium. This will prove of great importance to 
the latter country, which consumes 5,000,000 tons of iron 
ores yearly, and only produces 175,000 tons. 





Mvucx attention has been drawn lately in Canada to the 
heavy loss sustained annually by the use of telephone 
and telegraph poles untreated with creosote or any other 
preservative. The number of new poles required in 
Canada to replace decayed poles is stated to be about 
600,000 per annum. Practically all of these are now put 
up untreated. The estimated life of poles of Western red 
cedar, untreated, is ten years ; brush treated with creosote, 
thirteen years; and tank-dipped, twenty years. With 
Northern white cedar the periods are fourteen years, 
seventeen years, and twenty-two years respectively ; 
and with Western yellow pine, three, five, and twenty 
years. It has been computed that if all the poles used in 
Canada for telegraph and telephone work were treated 
with creosote a saving of upwards of 260,000 poles per 
year would be effected. The practice of tank-dipping 
new poles will, it is believed, be adopted generally in 
Canada, now that the advantage of so doing has been 
demonstrated. 


THE United States Bureau of Mines is demonstrating 
the use of mine rescue breathing apparatus, and is training 
miners to use such apparatus under the conditions following 
a mine disaster. In a circular entitled “‘ The Use and Care 
of Mine Rescue Breathing Apparatus” is discussed the 
construction of different types of apparatus, the precau- 
tions to be observed in using such apparatus, and the 
general course of training recommended by the Bureau. 
Because of the great interest that has been taken in the 
work of mine rescue and first-aid corps and in the estab- 
lishment of mine rescue stations, the Bureau is issuing 
another report in order to present in detail the method of 
training that it recommends, and to point out the necessity 
of maintaining the efficiency of mine rescue corps by 
frequent practice. The Bureau requires each of the 
miners it employs at its mine safety cars and stations to 
take two hours’ practice in vitiated air once each week. 
At mines where rescue stations are established the regular 
mine rescue corps should be required, after completing 
the preliminary training, to undergo practice at frequent 
intervals. 


AMATEUR wireless telegraphy has developed to such 
an extent that a directory of wireless stations has now 
been published for private circulation only. Nearly 
500 amateurs have set up their “aerials” in different 
parts of the United Kingdom. They have to obtain 
a license from the Post-office, one condition being that 
they shall treat as confidential the messages they overhear. 
They hear the Admiralty giving orders to warships at sea. 
They hear warships and liners communicating with each 
other, for such messages are not always in code. Some 
amateur stations are allowed to transmit messages as 
well as to receive them; while others, particularly near 
Admiralty stations, may only receive. It is rather a 
reflection on Great Britain that the wireless time signals 
fixed by Greenwich, the master-clock of the world, have 
to be received from France or Germany. To set a watch 
accurately nine minutes are required, during which three 
separate signals are sent out from the Eiffel Tower. Correct 
time is also sent out from Brazil, Arlington, in the United 
States, Manila, Somaliland, Timbuctoo, San Francisco, 
and Choshi, in Japan. 
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The Corrosion of Condenser Tubes. 


THE second report of the Corrosion Committee 
of the Institute of Metals is a welcome addition to 
the very scanty literature on an important subject. 
Taken in conjunction with the first report, it forms 
the only complete treatise in existence on the corro- 
sion of non-ferrous metals. The first report dealt, 
it will be recalled, with the history of the subject ; 
the present recounts the experience that has been 
gained, in three years, by the Committee, and contains 
much information that is of direct practical value. 
At the same time, it leaves much work to be done, 
and we rejoice to learn that already funds for the 
continuation of the research are beginning to come in. 
It would be a matter for great regret if a series of 
promising experiments conducted with a plant which 
has cost a good deal of money had to be finally 
abandoned, and we cannot think that the great 
shipping companies of this country, and the firms 
who manufacture condenser tubes, will be so blind to 
their own interests as to refuse the comparatively 
small contributions which are necessary to complete 
the investigation. They must, we fancy, feel already 
some touch of shame when they read in the present 
report that a series of experiments had to be run dis- 
continuously, because there was no money to pay for 
a night attendant, and that, finally, they had to be 
stopped altogether. The report will be printed in full 
in these columns, and we venture to think that when 
its value is appreciated sufficient contributions will 
be offered to enable the Committee to complete the 
inquiry which it has so ably begun. 

Anyone who has given any attention to the subject 
of corrosion cannot fail, when reading this report 
by Messrs. Bengough and Jones, to be struck by the 
difference between the corrosion of iron and of ‘brass. 
They both still have their mysteries ; there are puzzles 
in the oxidation of brass as there are in iron, but, 
judging from the information which the Institute 
of Metal provides, it seems much more probable that 
the wasting of brass can be arrested than that the 
rusting of iron can be stopped. Take, for example, 
the effect of temperature. Messrs. Bengough and 
Jones have found that it is of the greatest importance 
in the corrosion of brass. The change in effects 
between 20 deg. and 40 deg. Cent. is remarkable. 
At the normal temperatures of the atmosphere it is 
difficult, almost impossible, to cause pitting and 
dezincification by immersion of brass in sea water. 
Raise the temperature 20 deg. Cent. or so and the 
effects that are only too well known to marine engi- 
neers make themselves at once apparent. There is 
little, if any, similarity with this and the corrosion 
of iron, which, owing to a confusion of conditions, 
shows itself in all its manifestations almost as 
actively at normal as at exalted temperatures. We 
may recall, however, for what it is worth, that 
Heyn and Bauer, in small laboratory tests, found 
that the rate of corrosion under well defined con- 
ditions rose rapidly between about 20 deg. Cent. 
and 60 deg. Cent., and then fell off rapidly again as 
the temperature was raised still higher. The ques- 
tion of pitting has not, we believe e, ever been 
examined in this connection, and it might be worth 
looking into. Possibly an agreement with brass 
would be found. Again, consider the nature of the 
oxide that is produced. In the case of iron it is gener- 
ally accepted that the presence of rust produces more 
rust ; with brass we have the opposite effect, for the 
scale produced by oxidation is protective. It is true 
that there seems some similarity in the case of pitting, 
which occurs in iron beneath little pustules or scabs 
of oxide, and in brass beneath small adherent masses 
of zine oxychloride; but, generally speaking, the 
scale of oxide on brass tends to diminish corrosion. 
Finally, take the question of galvanic action. It is 


almost impossible to believe, in view of the mass of 
experiments that have been made, that it is not a 





highly important factor, if not the all-important 
factor, in the corrosion of iron ; but in the corrosion 
of brass it seems to be of minor consequence. On 
this point, however, the report by Messrs. Bengough 
and Jones requires elucidation. In their laboratory 
experiments they appear to have failed to find any 
galvanic corrosion even when a copper plug was 
screwed into a brass tube, and when the sensitive 
potassium ferro-cyanide jelly indicator was employed, 
yet in later experiments, where the question of pro- 
tecting condenser tubes was being considered, they 
mployed an iron anode with marked success. It 
must be remarked, however, that the nature of the 
protection given to the tube by an iron anode is of an 
unexpected character. It appears to be due rather 
to the deposition on the tubes of a thin transparent 
scale of calcium carbonate than to any reversal of 
the electrical current. This is a question, however, 
on which further light is needed. If the small experi- 
ments made can be repeated on a full-size condenser, 
and if it can be shown that by coupling a piece of 
iron to the tube plates this hard protective scale can 
be laid down, then the anxiety of marine superin- 
tendents will be greatly reduced. But, in view of the 
fact that there are thousands of condensers with iron or 
steel cases and covers and brass tubes, and that they 
have suffered from corrosion and pitting not less, 
probably, than all-brass condensers, it seems probable 
that there is some counteracting effect which the 
laboratory experiments have not revealed. The 
discovery of this scale remains, nevertheless, to our 
minds, one of the most valuable features of the 
research, and we trust the matter will be further 
inquired into. Another point of hardly less practical 
importance brought out by the inquiry is the effect 
of temperature to which we have already alluded. 
At atmospheric temperatures general corrosion— 
complete corrosion, the authors call it—takes place, 
and pitting—dezincification or selective corrosion— 
occurs rarely, if at all. Raise the temperature, 
however, to what is usually met with in condensers 
and pitting at once makes its appearance. The 
deduction is obvious. To prevent pitting the tem- 
perature must be kept low. That is to say, a con- 
denser must not be forced ; it must always be large 
enough for its work, and no tubes should be so placed 
that there is any fear they will attain a temperature 
of 50 deg. Cent. This, of course, is all much easier 
said than done, and we shall be surprised if condenser 
makers and marine engine builders and engineers 
have not a word or two to say on the subject. It is 
worth remarking that in Messrs. Bengough and 
Jones’ experiments a jump was made from 20 deg. 
Cent. to 40 deg. Cent. When tests are resumed we 
trust intermediate temperatures will be investigated. 
It would be of the greatest value to know what is 
the lowest temperature at which selective corrosion 
occurs. 

To touch upon all that is in the report, and upon 
the questions it raises, is impossible, but we trust 
that we have said enough to excite the interest of 
engineers, and to lead them to read it in full. The 
discussion also merits attention. Sir Gerard Muntz 
dealt critically with several important points, and 
mentioned a fact which must have occurred to many 
when he instanced the corrosion of propeller blades 
as a phenomenon which did not fit in with Messrs. 
Bengough and Jones’ observations on the effect of 
temperature. There is still much work for the 
committee to do—we may mention particularly the 
relative effects of brackish as contrasted with high- 
sea water—and we are glad to know that there is 
every likelihood of the experiments being continued. 
In this connection we may express a hope that the 
condenser will be used, as far as possible, in pre- 
ference to the laboratory tests. It is quite true that 
the latter have shown surprising conformity with the 
former so far, but where means are available for 
carrying on the work on thoroughly practical lines 
we need not hesitate to say that “the committee will 
show its wisdom in employing them. The appeal to 
the marine superintendent will be far more powerful 
if future reports are based on condenser rather than 
on beaker tests. 


Problems of Labour. 


Tue labour troubles in the building and other 
trades which are already in being are but a fore- 
taste of what the busy months of autumn and winter 
will bring with them. There is ample evidence that 
the present year is to see the beginnings, at least, of 
great struggles. The railwaymen are not Satisfied, 
the miners are not satisfied, and the whole body of 
labour is girding itself for conflict. We may expect 
to witness before long the renewal of the campaign 
of 1897 for an eight hours day, whilst a score of 
problems, only smaller in view of the immensity of 
that issue, will have to be faced. It would be well, 
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then, that both sides should attempt to get clear 
views of each other’s positions, not so much with a 
view to turning them when the time comes, as to 
the establishment of a rational peace, based on their 
relative strength. We are convinced that if it were 
but possible for each side to put itself in the place of 
the other for a few weeks, strife would be ended and 
all differences would be settled in amicable debate. 
The first thing needed in the pursuance of this 
object is to rid the mind wholly of prejudice. The 
employer must forget the ills that trades unions have 
wrought upon him, and the workman must forget 
that in the past he has.had, often enough, to fight 
with tooth and claw for the bare reward of his labour. 
Progress will never be made so long as vindictiveness 
remains, for there is no way leading to a lasting peace 
between capital and labour but a rational under- 
standing. Peace will never be secured by coercive 
methods. If trades unions were saddled with all 
the disabilities that an acute legal mind could devise, 
labour would still fight, and if capital were taxed and 
hampered by all the machinery invented by Hyde 
Park orators, it would still resist the demands of 
labour up to a certain point, and then retire from the 
conflict and leave labour in a worse position than 
before. All endeavour to restrain labour outbreaks 
by force have signally failed. That the fining or 
imprisoning of strikers is futile, has been shown in 
Australia, New Zealand, Canada, America and other 
countries. A display of arms may and does prevent 
rioting and disturbance, but it does not, and never 
will, prevent striking. We must admit that the strike 
and the lock-out, properly conducted, are legitimate 
weapons—the ships and bayonets of both sides—and 
we must strive to prevent their use in industrial strug- 
gles by the same methods governments employ when 
international differences occur. But whilst it is futile 
for capital to invent punishments for misbehaved 
labour, it is equally futile for labour to strike at capital. 
As long as the world is ordered as at present, capital 
is essential to industry, and every blow the worker 
aims at it recoils upon himself. The acceptance of 
these two points is the beginning of understanding. 
The employer must admit that the workman has a 
perfect right to withdraw his labour when the price 
offered for it does not satisfy him, and the workman 
must admit that capital is essential to industry. 
These being admitted, all the rest is a matter of adjust- 
ment. The capitalist agrees to use certain sums of 
money for the benefit of the workmen for a return of 
so much per cent. The workman agrees to work 
for the benefit of capital for so much per hour. The 
agreement is complementary; both sides benefit. 
For the sake of some workmen who who are unable 
to see the matter in this light, let us assume the case 
of a young man who is left in possession of a hundred 
thousand sovereigns. Two courses are open to him. 
He may give the sovereigns away to a hundred 
thousand workmen and have done with them, or he 
may build a factory, give continuous employment to 
six or seven hundred men and see his sovereigns 
multiply over and over again, each multiplication 
meaning the employment, of more men. Surely it 
must be admitted that the man is more useful as a 
capitalist than as a mad disburser of.a hundred 
thousand sovereigns. It follows, too, that the work- 
man benefits by the increase of capital, for every 
thousand pounds gained is spent in the enlargement 
of old or the establishment of new industries. Hence, 
when a workman rebels against the profits made in 
an industry, he is encouraging unemployment, and 
when he rejoices in, and assists in, the increase of 
capital he increases employment. It would be easy 
enough to instance plenty of works which have come 
to a stationary condition. Profits are only sufficient 
to pay a small dividend, no capital is being accumu- 
lated by any of the shareholders, but the works are 
kept up to a certain number of hands, and repairs and 
renewals are carried out. To many men this presents 
itself as an ideal conditon. It means that the workers 
are getting nearly all the profits of the industry, but 
they are blind to the fact that hundreds of their 
fellows are going without employment in consequence. 
If they would be satisfied with less wages capital 
would be accumulated by the bigger shareholders, and 
would be re-invested in the works, with the result 


that more men would find employment. Let us 
anticipate two replies to this argument. The first 


is that the money goes into the shareholders’ pockets 
and is not spent on the works. In a few cases that 
may be so, but in the great bulk of cases money is 
re-invested in profitable industries. Few men spend 
their capital, most invest it and live on the interest. 
The second reply is that it matters little whether the 
money is distributed through all the pockets of the 
workmen or through the half-dozen of the share- 
holders, since it is still in circulation, and is therefore 
employing labour. The view is fallacious, because 


it is well known that money can be used more profit- 





ably in large masses than in small quantities. A 
hundred thousand pounds distributed among a 
hundred thousand men has not nearly the same 
potentiality that a hundred thousand pounds in 
the possession of one or two men has. We have been 
led to give more space to this question than we pro- 
posed because we recognise that it is, as a rule, 
difficult to get the workman to understand how capital 
benefits him, but we have not forgotten that, whilst 
labour owes much to capital, capital owes no less to 
labour. If it is wise of labour in its own interest to 
encourage capital, it is the duty of the capitalist to 
invest his money, and as far as may be to invest it in 
industrial undertakings. But—and it is a very big but 
—it must be made worth his while to do so. Few 
capitalists spend their money from purely altruistic 
motives, they want the best return they can get for 
it. We know that in England at the present time it 
is difficult to persuade people to put their money 
into industries. Why? Because it pays them 
better to invest it in foreign lands, railway bonds, 
and so on. Ultimately, the money will go into 
industries of one kind or another, as nearly all money 
must, but for the time being a great deal of it is lying 
buried. The cause is not wholly to be found in the 
demands of labour, but some of it is, and labour 
would serve its own ends best if it would do all in 
its power to make British industries pay big dividends. 
We recognise the difficulties perfectly, and we know 
from conversations with many employers that they 
recognise them too. Cost of living has increased and 
wages in many cases are terribly low, so low that 
reduction is out of the question. But whilst it is not 
possible for men to accept less money, it is possible 
for most to do more for what they do get, and in the 
end it must profit them to do so. The go-easy policy 
ultimately does them more harm than it does the 
employer, for it reduces the profitableness of industries 
and drives capital into other fields. If the same profits 
could be made on cotton spinning that were made in 
early Victorian days, the world would scramble to 
invest money in that industry, with the result that 
more workpeople would be employed. And so with 
every industry ; the best cure for unemployment is 
big profits; short hours and high wages only en- 
courage the complaint. 

Much has been said lately about the value of 
co-operation. Its value is scarcely to be doubted, and 
we believe that in the course of time we shall see 
great good effected by its extension. But, as we have 
endeavoured to show above, capital and labour are 
always in co-operation, whether a definite scheme is 
employed or not. Capital without labour is in the 
end fruitless, and labour without capital is impossible. 
Each is dependent on the other, and both profit when 
they work amicably together. We are aware that 
most employers and most workmen recognise this 
fact fully. But there are always some wild and 
discontented spirits who imagine that more is to be 
gained by strife than by peace. It is they who disturb 
labour—for labour is more subject to them than 
capital—and it is they who are responsible for the 
outbreaks that injure trade and do ultimate harm 
to the workman for an apparent proximate gain. 
We have said that the workman has a right which 
none can honestly question to refuse to sell the 
commodity he offers—his labour—if the price is not 
high enough, but he has no right whatever to refuse 
to his neighbour the liberty to sell his labour at 
whatever price may please him, unless that workman 
agrees, as in the case of trades unions, to abide by 
collective bargains. Hence, we deprecate, as strongly 
as possible, the picketting of non-union men and the 
brutal coercive measures which agitators advocate. 
With the machinery for the adjustment of rates and 
conditions of labour which now exist, the need of 
the strike is fast disappearing. A balance can always 
be drawn by peaceful means between what the 
labourer would like to have and what the employer 
can afford to pay. In the understanding of this— 
the mutual dependence of capital and labour—lies 
the only solid hope of the establishment of permanent 
industrial harmony. 


Safety in Shipyards. 


AN interesting Home-office report has been made to 
the Government by Mr. H. M. Robinson, H.M. 
Deputy Chief Inspector of Factories, and Mr. H. J. 
Wilson, H.M. Inspector of Factories, Glasgow, 
dealing with the provisions which are made in ship- 
yards for the safety of workpeople, the object being 
to indicate means for reducing as far as possible 
the number of avoidable accidents. These gentlemen 
have made searching inquiries in all the larger ship- 
building districts, and their investigations are the 
sequel to a similar inquiry made in 1907 by the same 
officials, a report upon which was issued in August, 
1908. The first report embodied a series of recom- 





mendations to shipbuilders for their guidance, and 
intimated that a further inquiry would be instituted 
at a later date to find out how far the precautions 


recommended had been observed. The report now 
under consideration, which is dated August |st, 1913 
states that there has been an increased amount of 


attention given to the occurrence of accidents, that 
progress has been made in the adoption of means for 
their prevention, and that the principals of Jaroe 
concerns have themselves exhibited a greater persona] 
interest in providing for the exercise of a closer super- 
vision of these means, and that this improvement js 
most noticeable in those establishments whic}; produce 
the higher class of large passenger vessels. Theip 
opinion is that difficulty will be experienced in obtain. 
ing voluntary adoption of the necessary mesures jn 
those yards which are engaged in building caroo 
steamers, where competition is keener and increased 
provision for safety, involving increased cost, unlikely 
to be adopted unless under compulsion. I: view of 
this, the reporters recommend that legal enactments 
should be framed to make certain fixed provisions 


obligatory on all vessels exceeding 150ft. in length, 
their main reason being that, although considerable 


attention has been given to their former recommenda. 
tions, the increase in the number of accidents leads 
them to the conclusion that it is not sufficient to 
leave the matter to voluntary effort alone. The 
ground for this conclusion is not very clear from the 
few figures given in the report, for, although the 
number of accidents in 1912 was large, it must be 
remembered that the tonnage built during that year 
was a record in most centres, and, further, that the 
size of ships has increased very rapidly in the last few 
years. To make the matter clear it would be neces. 
sary to relate the number of accidents to the number 
of persons employed, and then to make allowance 
for the unavoidable increase of casualties which must 
be looked for in the building of larger ships. It is 
curious to note that the analysis of accidents shows 
an almost equal division between those caused by 
persons falling and those which result to workmen 
from material falling upon them ; the number caused 
by persons falling in 1912 in the shipyards of Belfast, 
and of the Clyde, Tyne, and Wear, was 1510, of which 
62, or 4.6 per cent., were fatal, while those caused by 
falling material numbered 1415, of which 15, or 1.06 
per cent., were fatal. It is apparent from this that 
accidents caused by persons falling are of the more 
serious character, yet in point of numbers there is little 
difference, and it is questionable whether any regula- 
tions which can be made will ever do away with the per- 
sonal carelessness which marks many of these acci- 
dents. It has been noted by the Inspectors that the 
erection and supervision of staging by competent per- 
sons employed for that purpose by the firm is by no 
means universal, and that even where such persons are 
appointed they appear to have little authority to 
interfere in cases where workmen are seen to be 
using defective or unsafe staging. Whether the 
investment of such persons with legal authority would 
act as a deterrent to careless workmen or not is open 
to question, but by virtue of their authority they 
would become responsible for the prevention of such 
causes of accident as unsafe laddering, broken hand- 
rails, unsecured hatch and scuttle coverings, kc. 
By their own showing the reporters concede that 
there has been a considerable improvement already 
in the matter, which they consider “has no doubt 
been partly brought about by the desire to keep down 
insurance premiums, owing to the high rates paid in 
this industry,” but it is at least possible that much of 
this improvement has its base in a humanitarian 
concern on the part of employers for those whom they 
employ. It is perhaps no part of the reporters’ 
business to attribute reasons fer the improvement, 
but, having done so, it is putting the matter on low 
ground to ascribe it to mercenary considerations. 
We believe that the majority of employers have a 
real concern in the welfare of those who are bound to 
them by ties of a common employment, and that the 
improvement may be largely due toa clearer apprecia- 
tion of the greater risks their workpeople run on the 
large vessels now under construction than was formerly 
the case when ships were smaller. The draft regula- 
tions recognise that responsibility, for accidents does 
not lie wholly. in the kind of provision made by em- 
ployers for their prevention, but is in large measure 
the result of carelessness on the part of the workmen 
themselves. Corroboration of this view is furnished 
by the large number of accidents which happen to 
persons under the age of eighteen years, 20.3 per cent. 
of accidents caused by falls of persons, 4 per cent. of 
them fatal, is included in this category, a percentage 
which is out of proportion to the numbers employed: 
in the words of the report, this is largely caused by 
their “ inexperience and natural indiscretion,” another 
form of terminology for youthful carelessness. Un- 
fortunately carefulness does not always come with 
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the departure of youth, as anyone conversant with 
shipyard workers’ habits knows very well, and it is 
only stating a truism to say that men employed on 
piecework are more prone to carelessness, perhaps 
throuzh haste and a desire to “get on with the 
‘ob, than they would be in other circumstances. 
Reference is made to the necessity for provision of 
accommodation and appliances for first-aid treatment 
of injured workmen, and it is stated that some of the 
larger firms have done excellently well in this respect. 

Onthewhole, it seems that the report goes no further 
in any way than most of the large firms, and some of 
the small ones have already gone voluntarily ; the re- 
oulations proposed, which it is reported will be put into 
efiect, will not greatly alter the present provision in 
most yards, but the purpose of the report is probably to 
bring some pressure to bear upon smaller concerns en- 
gaged in building cargo vessels at keen competitive 
prices, which have not hitherto done their duty in this 
respect. There is no fault to find with the regulations 
as drafted; they deal with the matter in two sections. 
Part |. lays down the duties of employers with regard 
to staging, hand-rails, ladders, manhole covers, oil 
lamps, first-aid treatment, &c., and Part. II. throws 
the responsibility on the workman if he uses any 
of these appliances which do not conform to the 
regulations in Part I., and it enforces the 
necessity upon him of carefulness in handling of 
loose material or tools when working above others. 
Whether it would be as easy legally to enforce 
such regulations as it is to draft them is another 
matter ; but if the only result were to bring into line 
those concerns that do not at present pay sufficient 
attention to the previous recommendations and to 
put all shipbuilding firms on an equal footing with 
regard to them, a great amount of good will have 
been accomplished. We believe the general body of 
employers will endorse the common-sense view taken 
by the reporters in the provisions proposed. 


The Aisgill Accident. 


We record, quite briefly, on another page, the few 
facts that are known about the deplorable accident 
on the Midland Railway, near Aisgill, on Tuesday 
morning, but we refrain from making any comments 
on the cause or the effects until much more reliable 
evidence than any that has yet appeared lies before 
us. That someone blundered, and blundered badly, 
is obvious, but not till the whole matter has been 
fully investigated is it fair to hold any one man 
more than another to blame. The same remark 
may be made with regard to the engine and rolling 
stock. We know that the first engine stopped, but 
as yet we have only vague and contradictory state- 
ments as to why it stopped. The statements made 
by men almost immediately after an appalling 
accident are only to be accepted with the greatest 
reserve. We know that the wreckage caught fire, 
but we do not know—as so many people have 
assumed—that gas was responsible; indeed, what 
evidence there is points the other way. There is, 
indeed, little that is known with any certainty about 
the accident, and, whilst making every excuse for 
the mental condition which public calamities excite 
in certain persons, we venture to deprecate the 
hasty judgments which have been passed on men 
and material in many quarters. The inquiry was 
opened yesterday by Major Pringle, and in due 
course we shall know who and what to blame. 
Until then it is only fair to withhold judgment. 





LITERATURE. 


Single-phase Commutator Motors. By F. Creedy. 

London: Constable and Co. 
Ir would be a very trying business indeed to read 
all that has been written on single-phase commutator 
motors. Only a brave man would attempt it, and the 
chances are that long before he accomplished the task 
he would be in a very fit state for admission to a 
lunatic asylum. All who are familiar with this kind of 
literature will understand our meaning, for,on the whole, 
it is exceedingly dull, uninteresting, and very difficult 
to follow. We have often thought that much of the 
antagonism towards single-phase motors and the 
single-phase system in general can be traced to the 
writings of men who have specialised in this subject. 
For there is a very natural tendency to resent any- 
thing complicated and to regard it as a snare and some- 
thing which has no legitimate right to existence. 
But as a matter of fact, the single-phase motor is one 
of the simplest things in the world ; it is only when 
one hegins to study its theory that it becomes mystify- 
ing and complicated. To understand the principles 
and to learn how to design these machines is not easy, 
but far less difficult than engineers have been led to 
suppose, 

Nc »w, the author of this book is an engineer who has 
Specialised in the design of these motors for a long 











time, and what he does not know about their develop- 
ment could be legibly inscribed on a threepenny piece. 
At a very early age he read before the Institution of 
Electrical Engineers a paper on this subject—a 
paper which was not very well understood—and he 
has been turning out similar papers and articles ever 
since. But at last Mr. Creedy has come to a very 
wise conclusion, and we hope that other electrical 
writers will pay some attention to what he says and 
follow the example he has set them. It has gradually 
become clear to him that the orthodox methods of 
dealing with the subject are of little help to the engi- 
neer and give a very poor insight into the phenomena 
taking place, and that some simpler line of procedure 
ought to be adopted. He admits frankly that his 
own writings on the subject have been of an artificial 
character, based on old conceptions and of little 
service to the practical man. It is very gratifying 
to us to find an authority such as Mr. Creedy writing 
in this tone, because we have often thought that much 
of this kind of stuff never ought to have been written. 
As for some of the patent specifications, they are a 
perfect maze. But in fairness to the authors we 
hasten so say that we fully realise the difficulties 
involved. It is easy to explain the construction and 
connections of a single-phase motor, but when it 
comes to theory and design it is a different matter 
altogether. 

Mr. Creedy has therefore set himself the difficult 
and tedious task of developing a new method of 
alternating-current analysis, independent of all other 
methods, with a suitable notation to accompany it. 
He abandons the ordinary phase diagram and builds 
up a new one in which the directions of vectors repre- 
sent directions in space and not in phase, and his 
method is almost entirely graphical. He has deve- 
loped from first principles a direct method of investi- 
gating the distribution of flux current and electro- 
motive force, a method which always keeps physical 
principles before the reader. He has discussed 
fairly fully those secondary effects which make all 
the difference between a good machine and a bad one, 
and has brought theory into direct touch with practice 
by showing how his new diagrams may be plotted from 
experimental observations. Although this method 
of dealing with the subject may present distinct 
advantages over other methods, it must not be 
supposed that the reader will be able to master the 
subject with little effort. On the contrary, the book 
calls for careful and prolonged study, but once the 
new ideas have been properly grasped the treatment 
is"fairly simple and intelligible to the earnest reader. 

It has been known for a long time that in general 
the field distribution of an alternating-current motor 
is elliptical in form if the windings are harmonically 
distributed. The alternating field such as is found 
in the single-phase series motor and the rotating 
field in the induction machine are simply special 
cases of the elliptical field. Mr. Creedy points out 
that it has been believed hitherto that it was impos- 
sible to treat an elliptically distributed field directly, 
but that before it could be advantageously dealt with 
it must be analysed either into two oppositely rotating 
fields or into two component fields along axes fixed 
in space. This belief he considers is entirely without 
foundation, and the result of resolving an elliptical 
field into components is simply to build up an artificial 
scaffolding round the actual occurrences through which 
it is often difficult to catch even a glimpse of what 
really goes on. Therefore, in this new book of his 
he abandons these old ideas, and whenever an ellip- 
tical distribution of current, electromotive force, or 
magnet flux is met with it is treated as such without 
any attempt to reduce it to so-called simpler com- 
ponents. Here we have Mr. Creedy’s main idea in a 
nutshell. It would take too much space to go into 
further details of his methods, but enough has been 
said to enable our readers to gather that the book is 
written on original lines and that the new method has 
every appearance of simplifying the study of single- 
phase alternating-current commutator motors. The 
book therefore opens up new possibilities, and although 
it is difficult to form a definite opinion as to whether 
the author’s scheme will be followed up by others and 
extensively adopted it is pretty safe to assume that 
many will give it a trial. There are ten chapters and 
an appendix on reference propositions in the geometry 
of the ellipse. 


SHORT NOTICES. 


Electricity in Mining. London: Charles Griffin and 
Co., Exeter-street, Strand, W.C.—Although this book has 
been compiled by some of the members of the staff of 
Siemens Bros., it is a very different production from the 
ordinary trade publication. It is true that most of the 
new electrical plant described was built by this firm, but 
that in no way lessens the value of the book, for it is not 
merely a descriptive book, but one which contains much 
useful information. It indicates the various purposes 
to which electricity can be applied in mining work, gives 
a general idea of the lay-out of such installations, and 
describes the manner in which all classes of mining 
machinery up to the very latest and most important are 
now driven electrically. It deals with mining plants in 
all parts of the world. Numerous owners and managers 
of mines have placed at the disposal of the firm plans and 
particulars for use in the book, which is another fact that 
goes to show that it is not an ordinary trade publication. 
As a matter of fact, it is one of the most valuable books 
of its kind we have seen. The best way of indicating the 
field which the book covers is to give the titles of the chap- 





ters, which are as follows :—(1) Object and Scope of 
Electric Mining Installations, (2) Distribution Systems, 
(3) Choice of Transmission System and Pressure, (4) 
Electric Power Stations, (5) Switchgear in Generating 
Stations, (6) Power Transmission (Transformers), (7) 
Electric Winding Engines, (8) Electrically Driven Pump- 
ing Plants, (9) Electrically Driven Mine Fans, (10) Elec- 
trically Driven Compressors, (11) Haulages and Hoists, 
(12) Auxiliary Machines In-by, (13) Electric Locomotives, 
(14) Electrically Driven Coal Washers, Briquette Presses, 
&c., (15) Machines Specially Designed to Facilitate Trans- 
port, (16) Electrically Driven Rock Drills, (17) Switch- 
gear for Installations Below Ground, (18) Flame-proof 
Installations (Motors), (19) Electric Signalling Systems, 
(20) Electric Shot Firing. It only remains to say that 
the book is admirably illustrated and printed on excellent 
paper. 

Wireless Telegraphy. By C. L. Fortescue, M.A. The 
Cambridge University Press.—There are now many useful 
little books on wireless telegraphy, which describe in a 
simple manner the fundamental principles, the instru- 
ments used, and so forth. This little volume now before 
us is a book of this kind—a book that can be understood 
by anyone possessing general scientific knowledge. First, 
the author considers oscillatory currents, resonance and 
tuning, and then electromagnetic waves. Other chapters 
have reference to absorption and atmospherics, trans- 
mission and recéiving instruments, the use of wireless 
telegraphy on board ship, shore stations, the use of wire- 
less telegraphy between fixed stations over land and sea, 
the uses of wireless telegraphy for naval and military 
purposes, wireless telegraphy on airships and aeroplanes, 
history, &c. ‘There is also a bibliography naming most of 
the well-known books on wireless telegraphy. The author 
deals with the subject in a clear and concise manner, 
and altogether he has produced a useful and interesting 
little volume. The only fault we have to find with it is 
that it contains some rather crude freehand sketches. 
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Carnegie Endowment for International Peace Year-book, 
1912. Washington, D.C.: 2, Jackson-place. 

Der Torsionsindikator. By Dr.-Ing. Paul Nettmann. 
Berlin, W.: Verlag von M. Krayn. No price stated. 

Thermodynamik der Turbomaschinen. By G. Zerkowitz. 
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Hazell, Watson and Viney, Limited. Price 10s. 6d. net. 
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THE LISCUM SUBMERGED AND RE-FLOATED 











THE SALVAGE OF THE UNITED STATES ARMY 
TRANSPORT LISCUM. 


THE United States army transport Liscum sank in 
over 40ft. of water in the deep water channel in front of 
the Old Dock, Shanghai, on the night of August 25th, 1912, 
She was salved by the Shanghai Dock and Engineering 
Company, Limited, and the accompanying illustrations 
and those on page 254 will be found interesting, as they 
illustrate one of the most remarkable engineering feats 
of the Far East, both as to difficulties encountered and 
the manner in which they were overcome. 

The vessel, which is about thirty-five years’ old, was in 
the hands of the Shanghai Dock and Engineering Com- 
pany, Limited, undergoing extensive repairs, including 
new decks, masts, &c., when from some unknown cause 
during a gale accompanied by heavy rains and high tide 
she heeled over and sank at the end of the company’s Old 
Dock and lay on the bottom of the river with a list to port 
of about 20 deg., the main deck being about 22ft. under 


water and only the funnel and part of the wireless house | 


being visible. 

Various ways of lifting the vessel were considered, and 
finally that of making a cofferdam enclosing the vessel 
with the ends of the dam finishing on the dock wharf and 
capable of resisting a difference in water levels of about 
15ft. and also of fitting temporary plating in the ship’s side 
to a height above main deck of about 12ft. was adopted 
as the most practicable, and this scheme finally proved 
successful. 

The difficulties in the way of building a cofferdam around 
a vessel lying at such a depth and on soft spongy ground 
as is the bed of the Whangpo were very considerable. To 
salve the vessel by means of steel cofferdams built around 
all the hatches and deck openings and carried up to above 
water level, a method adopted with so much success in 
the case of the Hanping by the same company about four 
years ago, was impracticable in the present case on account 
of the temporary weakness of the hull and absence of decks. 

The whole method of salvage adopted therefore was far 
from being an easy one, and demanded very extensive 
resources and salvage appliances. The salvage pumps and 
wrecking boilers used in the final attempt had a total 
capacity of 9000 tons of water per hour. The supply 
of suitable strong timber is very limited in Shanghai, and 
great difficultv was experienced in driving the piles, which 
were from 60ft. to 80ft. long, 25ft. deep into the mud, as 
they failed to get a grip in the spongy ground and fre- 
quently sprang up again as fast as they were driven down. 
The underwater work was also difficult and slow owing to 
the strong tides and muddy water, the divers working 
with the same speed during the night as during the day. 

The first attempt to raise the vessel took place on April 
16th and was only partly successful, as the vessel after 
being raised had to be allowed to settle down again on 
the bottom of the river owing to the pumps fitted on board 
the vessel, after working intermittently for about twelve 
hours, getting choked on account of the enormous amount 
of mud which had accumulated inside the vessel. 

The second and final attempt was made on Sunday, 
May 25th. At 9.45 a.m. pumping operations were com- 
menced. At 10.20 the water level inside the cofferdam 
was sufficiently reduced to allow the additional pumps 
fitted on board the ship to be started, and in a short time 


the vessel began to right herself on the bottom, and at | 


11.30 she was afloat. At two o’clock the vessel was 
floating on her normal draught but with a heavy list to 
port, and gangs of coolies were set to work to remove 
the mud, between 700 and 800 tons of which had accumu- 
lated in the vessel, particularly on the port side. 

After the vessel had been straightened up steam was 
connected to some of the ship’s donkey pumps in order 
to pump out the bilges, and these were found: to be quite 
intact, starting up almost immediately. 








THE BAVARIAN LLOYD. 


A NEw inland shipping company has been founded for 
the purpose of developing the traffic on the Danube between 
the south of Germany and the Black Sea. Its seat is at 
Regensburg, in Bavaria, and its initial capital is £200,000. 
In order to prevent the shares from coming into the posses- 
sion of persons antagonistic to German interests, the 
Bavarian State retains the right to purchase them at any 








time, and both the State and the town of Regensburg 
are represented on the board of directors. The company 
has expressed its intention of proceeding cautiously and 
of only placing boats in service as the development of 
the traffic requires. The Bavarian Lloyd will enter into 
immediate competition with the South German Danube 
Navigation Company, a firm with a capital of £150,000, 
which in spite of its German origin has come entirely 
under the control of the Austrian Government. It is 
stated that the object of the new line is to facilitate the 
importation of Roumanian petroleum and grain and to 
develop German trade with the Balkan States. It is a 
matter of considerable satisfaction to patriotic Germans 
that the new shipping company renders Germany more 
independent of other countries for her supplies, a fact 
which would become of extreme importance in the event 
of war. 








A NEW HALF-WATT LAMP. 


Some of our readers have probably heard that a half-watt 
lamp is about to be placed on the market—a lamp giving 
1 candle-power for every half watt it consumes. The 
reports which have been circulated seem to have caused a 
good deal of consternation, and central station engineers 
have been wondering what is going to happen to their 
lighting loads. But when it is stated that up to the 























B.T.H. HALF-WATT LAMP 


present these lamps have only been constructed for high 
| candle-powers—300 to 1500, depending on the voltage 
—it is quite certain that they will not have a very 
revolutionary effect upon the outputs of central 
stations. This new _ half-watt Mazda lamp, which 
is being manufactured by the British Thomson-Hous- 





ton Company, is every bit as simple as any other | 


drawn-wire filament lamp, and there is therefore good 
reason to believe that it will be extensively employed in 
places where high candle-powers are required. Perhaps 
at some later date the manufacturers will succeed in pro- 
ducing a lamp of this type for lower candle-powers, and 


then, of course, there will be another temporary drop in | 


central station loads. Lighting station engineers are 
naturally very concerned about all new developments of 
this kind, but there is really nothing to worry about at 
the moment. The useful life of these lamps is claimed to 
be 1000 hours. 
| We are told that the lamp is the outcome of a series of 


experiments carried out in the laboratory of the General | 
Electric Company at Schenectady, New York, which | 
company is, of course, associated with the British Thom- | 
When it became known | 


son-Houston Company at Rugby. 
that these experiments had resulted in the production 
| of a satisfactory article, steps were at once taken to manu- 
facture the lamps at Rugby. At a recent demonstration 





at the London offices of the British Thomson-!{ouston 


Company we were shown one of the earliest experimental 
half-watt lamps produced in America. It was running 
on @ 25-volt circuit, taking 20 ampéres and giving 1200 


candle-power. Many excellent shades, especially designed 
for use with these lamps, were also brought to our notice, 
The question everyone is asking is, of course, how has 
this higher efficiency been secured ? The only answer we 
can give at present is that the bulb is filled with an inert 
gas such as nitrogen, and it is the action of this gas which 
is largely responsible for the somewhat remarkable 
efficiency. The filament is composed of a spiralled tung- 
sten wire, drawn in accordance with the process adopted 
by the company in the manufacture of its ordinary 
Mazda lamps. It is worked at very high current density. 
That is all the makers will say about the invention at 
present, but at a later date we hope to be in a position to 
provide our readers with further information. A good 
idea of the general appearance of the lamp can be gathered 
from the accompanying illustration. Globes ean be sup- 
plied similar to those used with are lamps, and as we 
have already stated, the makers are also putting forward 
some very artistic shades, 

Below we give a table showing the ratings for these 
lamps when the pressure available is 80 volts. 





Efficiency 
No. of rs Candle-power in watts 
lamps. Amptres. (British per candle 
standard). (British standard). 
yt e Si ae 
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It is clear that as matters stand at present these lamps 
will have to be worked in series when used on the ordinary 
supply circuits. On alternating’ current circuits, however, 
an auto-transformer might be employed. 





THE WROUGHT IRON TUBE TRADE: NEW 
CONDITIONS AND PRICES. 


(From our own Correspondent in the Midlands.) 


THE resource of the industries of this country shown 
in overcoming all obstacles and in finding an escape from 
every difficulty which besets them is one of their 
most distinguishing features, and has for many years 
proved a surprise to competing countries. A very con- 
picuous example of this resourcefulness, and one which 
evokes well deserved admiration, is just now furnished by 
the wrought iron and steel tube industry. The untoward 
events which this trade has surmounted of late have been 
remarkable, and still the business of manufacturing is 
“going strong.” Neither competition from abroad, 
internal competition at home, disturbing labour troubles, 


nor abundant worry respecting selling prices has been 
sufficient to disturb the producers’ belief in the ultimate 
value of the trade, nor to modify their determination to 


maintain the industry in a high state of efficiency. ‘The 
past month has witnessed the commencement of the fall 
in prices which it is only natural should occur at a period 
when costs of production in the shape of prices of iron and 
steel have for some months been receding from the high 
point which they attained at the end of last year, and 
buyers of wrought iron tubes for home and export are now 
able to supply their wants for all classes of iron and steel 
tubes on more favourable terms. It was in October, 1912, 
that the last advance in the series of advances which had 
previously marked the course of the wrought iron tube 
| market was declared, and the high-water level to which 
| values were brought by the October increase continued, 


| as an official condition, at any rate, until early in August. 


A net reduction of from 7} per cent. to 10 per cent. has 
now come into force, brought about by an increase in 
| gross discounts of 2} per cent., and the reduction applies 
equally to black iron tubes, galvanised tubes, and fittings 
alike black and galvanised. The new discounts are : 

Tron gas tubes, 71} per cent ; water tubes, 67} per cent.; 
and steam, 65 per cent. Galvanised discounts are : 


tas tubes, 61} per cent.; water, 574 per cent.; and steim, 
52} percent. In respect of black fittings the new discounts 
| are :—Gas, 75 per cent.; water, 72} per cent.; and steam, 


70 per cent. On galvanised fittings the discounts are 

| Gas, 65 per cent.; water, 62} per cent.; and steam, 574 
| per cent. The drop includes the whole of the English and 
' Scotch makers, and although it is a somewhat surprising 
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Fig. 1i—KEARN’S SURFACING, BORING, AND 


circumstance that the reduction is understood not to have 
been a matter of a resolution by the Tube Makers’ Asso- 
ciation, and was not therefore a compulsory proceeding 
it is noteworthy that practically all the manufacturers 
are agreed in taking the step notified. 

There is one respect in which the manufacturers engaged 
in the trade may be congratulated at the present moment. 
It is that the reduction in selling prices dating from last 
month is not the result of internal competition in the trade, 
but follows upon a fall in the prices of raw material. All 
this year until early in May the price of gas tube strip in 
the Midlands was £8 10s. to £8 12s. 6d. per ton. On the 
date mentioned a reduction of 10s. per ton was declared 
in Birmingham by the Strip Makers’ Association, and the 
price became £8 to £8 2s. 6d. per ton. A second 10s. was 
taken off in Birmingham on July 23rd last, bringing the 
quotation down to £7 10s. and £7 12s. 6d., at which it now 
stands. It has been these two equal falls in material, 
making £1 in all, which have dictated the new discounts 
which are now in operation for finished tubes and fittings. 
Seeing that until last month the high tube prices of October, 
1912, remained in force at the same time that material 
wé continuously coming down, it cannot be said that the 
drop in the finished articles has come any too soon, or that 
consumers have been extraordinarily favoured in the 
course which the Tube Makers’ Association lately pursued. 
It may be well to recall that in the middle of last November 
strip was selling in the Midlands at £8 5s. to £8 7s. 6d. per 
ton, and that by the January quarterly meeting of this 
year in Birmingham the figure had touched the maximum 
of £8 10s. to £8 12s. 6d. 

Alike, the strip makers and the tube producers have had 
to reckon this year with not a little foreign competition. 
Perhaps it would be best to say that foreign competition 
has had to be carefully watched by both sets of traders. 
Happily both have long been fully alive to the dangers 
arising from Belgian and German competition in particular. 
The strip makers especially have been very wide awake in 
their dealings with the threatened invasion, and whenever | 
the products of the continental firms have assumed too 
aggressive an aspect they have dropped English prices 
immediately. The labour troubles of May and June, when, 
it will be remembered, all the wrought iron tube works 
in England were closed down for weeks together, proved 
an especially trying time for the tube industry, and the 
continental tube salesmen availed themselves to the full 
of the peculiar opportunity which the enforced idleness 
of the English works offered to push the business in German 
and Belgian finished goods by soliciting both home and 
export orders at extraordinary prices. The home works 
have now, however, mostly successfully surmounted the 
crop of difficulties which the labour disputes brought in | 
their train, and that they should have done so is not only | 
in itself exceedingly gratifying, but affords convincing 
testimony to the inherent vitality of the tube trade and | 
to the dogged determination of the makers. 

During the late Midland strikes it was stated that some 
tube works which were then closed would never reopen. 
sut events have falsified the prediction, and to-day all the | 
manufacturing establishments which were then thrown | 
inoperative are again executing orders. This condition | 
of things has not been brought about without a good deal | 
of resolution on the part of producers. It would be idle | 
to pretend that in this trade any more than in other indus- 
tries which might be mentioned, “all is gold that glitters.” 
Losses as well as profits are sometimes made, and because | 
of this circumstance it is that the resolution of certain 
establishments to resume manufacturing operations has 
been heroic. So long as the Makers’ Association existing | 
in this industry holds together and there is no return to | 
the period of internal competition which for so long marked | 
the business before the present Association was re-formed, | 
there will be a chance for makers to succeed, and it is satis- 
factory that, without exception, manufacturers have | 
shown themsehves prepared to take the chance. It is of 
excellent augury that with a view of preventing any repe- 
tition of labour troubles the management of most of the 
concerns in the Midlands, where the English trade has 
always been centred, has exhibited a generous willingness 

ceive deputations of the workmen to discuss desired 


MILLING MACHINE, SHOWING TEST PIECE 


further increases in wages or changes in conditions of work 
attaching to certain of the semi-skilled and skilled classes 
of labour employed in the works. A good deal of “ give 
and take ” has been required from both sides in the course 
of these private negotiations. The circumstance, however, 
that manufacturers have been determined that there should 
be no further interference with production, cost what it 
may, has prevailed in very gratifying fashion to bring the 
negotiations to a successful issue. 








ACCURACY IN MACHINE TOOLS. 


EverYONE who has had practical experience of the 
operation of machine tools knows that in machines wherein 
a number of adjustments are involved, although each 
individual adjustment may be accurate within the finest 
limits, yet considerable inaccuracy may creep into the 
finished article through additions or multiplications of 






























































ing machine a test piece or article which has been machined 
in every direction on the tool with which it is supplied. 

A general view of one of these machines with the test 
piece is given in Fig. 1, while in Fig. 2 are given sketches 
showing the various test operations. ‘These are six in 
number, and are as follows :—Test No. 1, one flange of the 
article is faced and the revolving table is then turned 
through an angle of 180 deg. and the other flange is faced. 
This test proves (1) whether the machine produces a 
flat surface, (2) whether it produces parallel faces in a 
vertical plane, and (3) whether the table turns through 
180 deg. exactly. Test No. 2 consists in boring the inside 
of one flange with a “snout ”’ tool and then moving the 
test piece close up to the facing slide and turning the out- 
side of the flange. The test piece is then measured to 
ascertain whether the two operations are concentric. "This 
test proves (1) whether the spindle is parallel with the 
sliding edge of the bed, and (2) whether the spindle is 
parallel with the top of the bed. Test No. 3 shows the 
boring of the other flange of the test piece with the head 
on the boring bar well removed from the facing slide. The 
test piece is then moved close up to the facing slide and 
the outside of the flange is turned with a tool. The test 
piece is then measured to ascertain whether the two 
operations are perfectly concentric. This test proves 
whether the boring bar is parallel with the sliding edge 
of the bed. Test No. 4 consists in boring the central por- 
tion of the test piece halfway through with the snout boring 
tool. The revolving table is then turned through 180 deg. 
and the other half of the bore is completed. If the hole 
is perfectly continuous the test proves that the centres of 
the spindle and the revolving table are in the same vertical 
plane when the locating pin is in position. In test No. 5 
a milling cutter is inserted and an end cut is taken vertically 
down the centre line of one flange. ‘The revolving table is 
then turned through 180 deg. and the operation is repeated 
on the other flange. This test proves whether the upright 
is square with the bed. Test No. 6 is a repetition of the 
last test, but with horizontal cuts along the centre line 
of the flanges. The table is also turned through an angle 
of 90 deg. and cuts are taken along the webs on each side 
of the test piece. This proves (1) whether the cross 
traverse of the table is square with the spindle, and (2) 
whether the revolving table turns accurately through 
90 deg. in four positions. A list of limits of error is fur- 
nished with each machine and test piece. 








PIECEWORK IN FOUNDRIES. 


Sec. 116 of the Factory and Workshop Act, 1901, 
applies at present to shipbuilding yards so far as concerns 
the work of persons employed in the building or repairing 
of a ship. It also applies to the mixing, casting and 
manufacture of brass or brass articles, except when these 
processes are subsidiary as in shipyards, marine engine, 
locomotive or machine tool works or general engineering 
works. The section referred to is designed to enable 
each worker who is paid by the piece to compute the total 
amount of wages payable to him. It enacts that the 
employer shall furnish the piece worker with written 
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Fig. 2—TEST 


minute errors. It is further quite possible that errors 


| may arise from sources not in any way connected with the 


adjustment of the machine—a fact which serves to empha- 
sise the desirability of testing by doing a job on a machine 
rather than relying altogether on inspection, however 
carefully carried out. 

With this object in view H. W. Kearns and Co., Limited, 
Broadheath, Manchester, now make it a rule to furnish 
with each high-speed surfacing, boring, milling, and drill- 


OPERATIONS 


particulars of the rate of wages applicable to the work done 
by him, and with such particulars of the work done as 
affect the amount of wages payable to the worker. As 
an alternative to giving the particulars in writing to each 
man separately, the employer may cause them to be 
exhibited on a placard easily read by all to whom the 
particulars relate. There are several provisions and 
penalties attached to the section, as, for instance, the 
prohibition of expressing by symbols the particulars 
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either of the rate of wages or of the work done, and the 
penalising of anyone who for the purpose of obtaining 
knowledge or divulging a trade secret discloses or solicits 
a worker to disclose the particulars. 

A deputation of ironmoulders in December, 1911, urged 
the Home Department to extend this *‘ Particulars ” 
Section, as it is called, to ironfoundries. Sir Ernest 
F. G. Hatch, Bart., the commissioner appointed to inquire 
into the matter, has now reported, and recommends the 
application as desired by the deputation. The only 
modification proposed relates to the use of symbols -as 
referred to above. This provision will be modified so as 
to permit the employer to describe work which is of a 
standard kind known to the persons employed by a par- 
ticular number, letter or name by such number, letter or 
name. The order is te apply to all moulders in works 
where iron or steel founding is carried on. It will not 
apply to the machine, finishing and other shops running 
in connection with such foundries. 

Considerable opposition to the proposal was experienced 
from the Engineering Employers’ Federation, and in 
particular from manufacturers of textile machinery. 
The many thousands of patterns and prices involved 
in this branch, it was urged, would mean much additional 
clerical work. The probable circulation of the prices 
among trades unions, too, was thought to be a likely source 
of treuble. The same difficulties, it is pointed out by the 
commissioner, were formerly raised by the shipbuilders, 
but had not been found to be of sufticient gravity to make 
a ** particulars ” order undesirable. 








PRESENT METHODS OF TESTING.* 
WITH SPECIAL REFERENCE TO THE WORK OF THE 
INTERNATIONAL TESTING ASSOCIATION. 

By Proressor H. HUBERT, Lizce. 


Ir is not my intention to deal here with those investigation= 
to which the Iron and Steel Institute has so long devoted 
special attention, and which have occupied so considerable 
a place in its proceedings. The object of the present paper, 
which our eminent colleague, Mr. Greiner, has kindly invited 
me to contribute, is simply to indicate clearly the different 
directions in which, at the present day, the experimental investi- 
gations on the strength of materials have proceeded, and to 
point out the useful part which the International Association 
for the Testing of Materials has taken in this development. 

Great modern industries no longer confine themselves to 
the supply of their own national markets. The works of all 
civilised countries compete amongst themselves for the markets 
of the whole world. It has therefore become necessary that 
the conditions specified as to materials, and the estimates of 
the cost of construction, should be, as far as possible, uniform, 
and that, indeed, a single nomenclature should be everywhere 
adopted with the object of controlling the manufacture, of 
facilitating industrial relations, and of avoiding useless and 
often ruinous disputes. 

This standardisation has been one of the leading objects 
which the founders of the International Association, of which 
I now propose briefly to sketch the history and evolution, has 
had in view. 

But before dwelling in greater detail on the work of the Asso- 
ciation, it is necessary to enumerate the different kinds of test 
to which metals, and in particular iron and steel, are subjected, 
or to which it has been proposed to subject them. 

We can adopt the plan of the French Committee on methods of 
testing, and divide them into three groups :— 

(1) Chemical tests—These are more especially carried out 
during the progress of manufacture, in order to ascertain the 
composition and degree of purity of the products. They are, 
however, also carried out by the purchaser as a check on the 
specifications controlling the sale. 

(2) Physical tests.—These consist of the examination of the 
exterior of the products and noting their fracture. The super- 
ficial examination may yield, to an expert, a general idea. The 
examination of the fracture, however, particularly when the 
surface can be projected, under strong illumination, on a screen 
and suitably enlarged, can yield more definite indications as 
to the qualities of steel and of cast iron, and as to the defects they 
may possess. 

(3) Mechanical tests, which were for long the only ones to 
which recourse was to be had in studying metals, still remain 
some of the most important and practical of tests. The rules 
or recommendations published by the International Association, 
and to which reference has already been made, classify these 
tests, so far as metals are concerned, into resistance tests on 
subjection to various forms of stress—tensile, compressive, 
shearing, bending, and torsional—either applied gradually or 
suddenly, and workshop tests—bending double, bending single 
hammering down, up-setting, punching, and drift tests. They 
differentiate besides the tests undertaken with a definite object 
in the case of (1) rolled and forged iron and steel, rails, axles. 
tires, bridge sections, boiler material, shipbuilding material, 
wire, and wire ropes; (2) for cast iron; (3) for copper; and 
(4) for other metals and alloys. 

It does not enter into the author’s plan to describe the ordinary 
tensile and compressive tests. Everyone who is engaged in the 
production or in the application of metals know this type of test, 
the machines by which they are effected, the peculiarities they 
display, and the nature of the information they yield. The 
details have been frequently described, and the Association has 
laid down minute directions as to the conditions required to be 
fulfilled by the machines, the appliances for holding the test 
piece, the gauges, the automatic recorders, as well as the dimen- 
sions of the test pieces, having regard to the shape of their cross 
section—indeed, the whole of the factors required during the 
test and the degree of accuracy to which they should be 
measured. 

The necessity of using, for tests of this nature, accurate and 
very costly machines, of taking rather large test pieces from the 
materials to be tested, of subjecting these test pieces to most 
careful and therefore somewhat expensive preliminary treat- 
ment, and of entrusting the tests themselves to an expert staff, 
renders the expense and the time required for such tests relatively 
large. Many inventors have sought to supersede them by more 
rapid and cheaper methods, even at the expense of sacrificing 
some degree of accuracy. Amongst such methods may be 
instanced the Frémont punch test, with automatic recorder, 
and the hardness test. The latter in particular has been for 
many years the object of numerous researches, and has given 
rise to lively discussions in the technical papers at congresses 
of the International Association and at meetings of the National 
Testing Associations. 

As Professor Martens points out in his important work on 
the testing of materials, ‘‘ hardness ’’ has been made the subject 
of many definitions, amongst which it is not easy to make a 
satisfactory selection, and which have led to anumber of methods 
for measuring it. He classifies these methods into two groups :— 

In the first group the hardness is ascertained by the pene- 
tration of a given body by another at a fixed point, the pene- 
tration being effected either by pressure or by impact. 


*Iron and Steel Institute, Brussels. A few pages of the original 
are omitted. 


In the second group the penetrating body makes space fo1 
itself at the surface of the other body, which it scratches. 

When penetration is effected by pressure, penetrants of 
various shapes are employed. In 1900 Brinell suggested the 
employment of a very hard spherical steel ball applied by the 
instrumentality of a hydraulic press or by a weight to the sur- 
face of the metal to be tested. It produces a depression of semi- 
spherical shape. If S be the area of this depression in square 
millimetres and P the pressure in kilogrammes applied to the 


~ *P 
ball, the ratio 8’ called the coeflicient or hardness number, may 


be taken as a measure of the resistance of metal to the ball, 
as it increases in proportion as the metal is harder. The ratio 


i. , , ae! 
, increases, in any given metal when 8 is increased, or when the 


diameter of the ball is diminished. It also depends, within 
certain limits, on the time taken in making the test. To obtain 
comparable results it is necessary therefore to employ a ball of 
constant diameter, generally 10 millimetres, and a constant 
pressure, generally, in the case of iron and steel, 3000 kilos. On 
the other hand, from experiments made by Captain Grard, of 
Paris, it would appear that five minutes is suflicient for S to 
attain its maximum. 

By carrying out numerous tensile tests on steel and comparing 
the results with those of the ball test, Brinell believed himself 
able to show that a definite relation exists between the break- 
ing strain and the hardness number. If this be so, the ball 
hardness test would furnish an easy, rapid, and cheap means 
of ascertaining the strength of a steel. 1t would also have the 
advantage of being capable of being applied to finished parts 
without injuring them, or to ascertaining the homogeneity of 
metal by making depressions at various situations. It would 
also furnish the manufacturer or user with an easy means of 
controlling the influence of thermal or of mechanical treatment, 
such, for example, as hardening or planishing. The interest 
which this process aroused may therefore be readily understood. 
Numerous investigators have sought to verify the relationship. 
In some instances it may be made to yield results very closely 
approximating to the truth by adopting the process of multi- 
plying the hardness number by various coefticients in the case of 
hard or mild steels, and according as the impression is made in 
the direction of rolling or across the grain. Other observers, 
such as Mr. Breuil, have found that this method may result in 
very erroneous results, and the Brussels Congress would not 
consent to the substitution of the ball hardness test for the tensile 
test in specifications. The Congress nevertheless recognised 
the value of the process by recommending the determination 
of the hardness number in testing supplies. Since that time 
numerous other researches have been made and have given rise 
to another process of ascertaining the hardness by a method 
suggested by Martens and Heyn, which consists of taking the 
depth of the depression as indication of the hardness instead of 
its diameter. 

At the Copenhagen Congress Mr. Ludwik, of Vienna, who 
had been deputed to report on hardness tests, concluded, on the 
evidence of all the previously published data, that no simple 
relation existed between the elastic limit, the breaking strain, 
and the hardness, but that this did not exclude the possibility 
of deducing the elastic limit and the breaking strain from hardness 
tests by means of certain empirical coefficients. By determining 
the coefficient for each group of sufficiently similar materials, a 
fairly satisfactory approximation can be arrived at. Mr. 
Ludwik further notes that for metals that display contraction 
the breaking strain does not yield an exact idea of the specific 
strength. The Copenhagen Congress came to no decision as to 
ball or cone hardness tests. 

The last Congress, at New York, again had occasion to 
examine the question of hardness from the point of view of 
resistance to wear. From an important memoir by Mr. Saniter, 
it appears that the relation between these two qualities is too 
uncertain for either to be deduced from the other. Never- 
theless, Mr. Hibbard found that, of two steels of equal hardness, 
the one with the highest tensile strength had a higher resist- 
ance to wear, and that of two steels of equal tensile strength the 
hardest displayed the greater resistance to wear. 

Side by side with ball and cone tests are other methods less 
frequently employed but by no means devoid of interest. We 
may specially refer to the scleroscope method, described by 
Shore and Breuil, which consists in measuring the height to 
which a steel ball falling, through a given distance, on to the 
surface of the metal under test, rebounds, and Colonel Martel’s 
method, which consists in measuring the volume of the impres- 
sion produced by a pyramidal point falling from a certain height, 
and, finally, the sclerometers, which measure the depth of scratch 
produced by a steel point loaded with a predetermined weight. 

Up to a certain point some degree of reliance may also be 
had on the method of photographing the sparks produced by 
steel when acted on by anemery wheel. Bermann, of Budapest, 
proposed at the New York Congress that this test should be 
adopted in the programme of the Association, pointing out that 
the results obtained show the percentages of carbon, silicon, 
and manganese in alloy steels can be accurately ascertained 
by comparing the sparks they produce with those produced by 
stecls of normal composition. 

Amongst circumstances exercising considerable influence on 
the strength of materials there is one which has been the object 
of numerous researches, and which has forced itself in the most 
urgent manner on the attention of designers ever since the speed 
of machines has risen considerably ; it is tha alternation and 
rapid succession of stresses which induces what is at present 
known as “‘ fatigue ” in metals. 

The earliest investigations of this subject were those of 
Wohler (1857-1870). Later Spangenberg and _ Bauschinger 
(1870) devoted themselves to the question. Some earlier 
experiments are, however, attributed to Fairbairn. 

Without recapitulating here the laws enunciated by Bausch- 
inger, it may be said that both fatigue and hardness tests have 
as their object the ascertainment of the resistance of metals 
during use ; that is to say, the stresses they can withstand inde- 
finitely without breaking, applied in various ways and under- 
going rapid variations, and, in particular, changes in direction. 
Many methods have been thought out for applying such stresses 
by tension, by bending in one or more planes, and by reiterated 
shocks. The Brussels Congress did not deal with the matter. 
The Copenhagen Congress received a communication from Mr. 
Howard on tests carried out on two kinds of steel containing 
respectively 0.55 and 0.82 per cent. of carbon, and one by Messrs. 
Schule and Brunner on the endurance of copper wire under 
repeated tensile and bending tests. The subject was treated 
more fully at the New York Congress, where it gave rise to six 
important papers. That by Mr. Roos, of Stockholm, may be 
specially mentioned. He carried out experiments by subject- 
ing test pieces to static stress, by rotary coiling, and by repeated 
shocks oédefinite amount. He found that the limit of endurance 
increases in the same ratio as the limit of proportionality, of 
which it is on an average 0.65. Mr. Roos believed it possible 
to conclude from his own personal experience that 80 per cent. 
of the fractures in pieces that he had examined were due to 
fatigue, and that much importance is to be attached to hardness 
tests. This conclusion was also arrived at in another paper 
contributed by Mr. Kommers on tests carried out on the Land- 
graf Turner machine. He attempted to deduce therefrom a 
“factor of quality ” that might serve for commercial use. It 
may also be pointed out that the National Arms Factory of 
Herstal, near Liége, which is one of the most important producers 
of automobiles, motor bicycles, and bicycles, tests the metals it 
employs by means of a machine which produces shocks of low 
intensity, rapidly repeated, on test pieces of a given size. 





This leads us, by a natural transition, to deal with a question 





which has been most strongly ventilated during the last few 
years but upon which no agreement has as yet been arrived ac 
I refer to the determination of the resistance of metals t. shocks 
of given intensity by means of a determination of their y; silienc x 

The regulations published by the International A. oeibhinn 
as a result of the Brussels Congress contain a chapter relative 
to impact tests but dealing exclusively by tests mado with ¢ 
heavy weight—500 kilos. to 1000 kilos. falling vertically an 
the question of tests made on notched bars is not deali with 
The Budapest Congress of 1901 had, however, alread, recom. 
mended this form of test. At the Brussels Congress Mr, s vuvage 
presented a detailed report on this subject, in behalf of the sy). 
committee of which he was a member. He gives a history of t) a 
publications relative to this type of test, and deseribes t)\), lift, 
ent apparatus that had been suggested for carrying the out 
particularly the Barba and Leblant spring tup, Frémont), 
spring pressure tup, the pendulum weight employed by Messrs. 


Bent, Russel, Charpy, and Unwin, and Guillery’s rotating 
weight. 
This test is made on a rectangular-sectioned test pie: notehed 


on one side and resting on two supports. It is struck in the 
middle opposite to the notched side, so that fracture takes place 
with one blow. The work in kilogrammetres expended jy 
delivering the shock divided by the cross section; square 
centimetres of the metal left at the bottom of the notch vives 
the resilience of the metal. The object is to reveal the brittle. 
ness of the metal. These tests are easily made, require but 


small test pieces, and are inexpensive. Those who have investi. 
gated them claim in their favour that they are practicil tests, 
as the parts of @ structure during use often display reduction. 
in section, and that they serve to bring out differences in metals 
that no other typeof test reveals. It has neverthele-s to be 


admitted that the results of these tests vary with the shape and 
dimensions of the test pieces and of the notches, and it has not 
been proved that the brittleness such tests reveal is of the samy 
nature as that which operates during the actual use of such 
pieces. This was shown by Mr. Le Chatelier at the Budapest 
Congress of 1901. Mr. Sauvage’s conclusion was likewise that 
they had failed to establish their claims. At the Brussels 
Congress Mr, Ast sought to establish a relation betwee: impact 
tests on notched bars and tensile and bending test Com. 
parison does not establish this relation. On the oth hand, 
numerous facts observed by two officers of the Dutel: artillery 
similarly led to a negative conclusion. The Brussels Congress 
also negatived the suggestion of inserting notched bar tests in 


specifications, while at the same time recognising that the 
method was capable of yielding highly interesting results. 
In a lengthy and important memoir which Mr. Breuil pub- 


lished in the Revue de Mécanique—1908-1909—he criticises 
the different methods of testing notched bars and investigates 
the influence of different factors on the results, a subject he had 
previously dealt with in 1904 in his Carnegie Scholarship Report 
to the lron and Steel Institute. He concludes that this class 
of test exaggerates the differences between metals, without, 
however, conforming to any fixed law, and that it is better to 
make tensile tests on thin bars to ascertain brittleness. The 
notched bar test should only be employed to reveal the homo- 
geneity of the metal. 

The general meeting of the German Association on Methods 
of Testing, however, held in Berlin on April 5th, 1907, in adopt. 
ing the conclusions of a report by a committee under the chair- 
manship of Mr. Martens, recommended impact tests on notched 
bars and recorded a preference for the Charpy swing weight. 
The delegates defended this resolution at the Copenhagen Con- 
gress in 1909, at which Mr. Charpy presented, on his own account, 
an important memoir on bending tests on notched bars. His 
conclusions were to the effect that these tests served to bring 
out the differences which failed to reveal themselves in tensile 
tests, and that it was not wise, therefore, to ignore them, 
although it was advisable to adopt a standard method in order 
to render comparable the results obtained by different investi- 
gators. The Congress discussed the question, which was, 
indeed, the subject of eight memoirs, at length, and adopted the 
following resolutions :— 

The test bars should measure 30 x 30 * 160 millimetres, 
and should be notched to a depth of 15 millimetres. ‘The 
bottom of the notch should have a curvature to a radius of 
2 millimetres. 

In the case of plates the bars may have the thickness of the 
plate itself and a width of 30 millimetres. The notch should be 
perpendicular to the rolled surfaces and have a depth of 15 milli 
metres, and a curvature at the bottom of 2 millimetres radius. 

For pieces not admitting of the employment of bars of 30 
30 millimetres, the bars should be 10 x 10 millimetres, and be 
notched to 5 millimetres with a curvature at the bottom of the 
notch to a radius of } millimetre. 

The bars are subjected to a bending test by receiving in the 
middle and on the surface opposite to the notch the impact of a 
falling weight rounded off to a radius of 2 millimetres. The 
bars rest on knife edges 120 millimetres apart in the case of large 
test pieces and 60 millimetres apart in the case of small test 
pieces. As far as possible the temperature during testing should 
be between 15 deg. Cent. and 25 deg. Cent. f 

The bars should be fractured by a single blow by means ot 
an apparatus which allows of the energy absorbed in breaking 
the bars being ascertained. 

Finally, the Congress authorised a committee, under the 
chairmanship of Mr. Charpy, to study the relation existing on 
the one hand between the results given by notch bars tested 
under different conditions, and, on the other, between the 
results of tests and the behaviour displayed by metals under 
service conditions. The question was bound, therefore, to come 
up again at the New York Congress. It gave rise to mine 
memoirs. Mr. Charpy presented the report of the special com- 
mittee, from which the following chief findings may be extracted : 

(1) The tests carried out by Messrs. Bartel, Ehrensberger, and 
Charpy appear to have proved that the resilience shown by 
small test pieces is always lower than that shown by large 
test pieces geometrically similar. The difference is greater in 
proportion as the resilience is greater. 

(2) Tests by Messrs. Mercier and Mimey have proved that 
energy required to deform to a similar degree two similar test 
pieces of similar metal is proportional to their volumes, and that 
if the height of fall, the masses of the falling weights, and the 
distances between supports satisfy the following ratios : 

J He Mi Ds 

n/ Hi, M, D, 
the energy expended in producing deformation is proportional 
to the cube of their dimensions and not to the square. 

Mr. Charpy recognises that the employment of two types v! 
test pieces has not yielded the anticipated results, and that It 
would be advisable to increase the diameter of the notch in tlie 
case of the smaller test pieces. It does not as yet appear possible 
to definitely impose any special type of testing appliance, but 
it is necessary to call attention to the importance of reducing 
losses of energy due to friction and vibration, and to the necvs- 
sity of introducing a method of calibrating the apparatus. 

The discussion on the different problems involved in notched 
bar tests was exceedingly animated, and occupied several »!!- 
tings. The questions of the test pieces themselves, the notches. 
the rate of impact, the weight of tup, and impact tensile tests 
were discussed in succession. It would be impossible to sui- 
marise this discussion without making the length of the present 
paper disproportionate. It is advisable, however, to point o' 
that the attention of the members of the Congress was pointedly 
directed to the declaration of Mr. Derihon, whose die stamping 
works at Ans, near Liége, produces a large amount of automobi!e 
parts, exported to almost all parts of the world. Mr. Derihon 
used the Frémont weight and test pieces, measuring 10 x 8 x 6 
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millimetres, with a notch of 1 millimetre in depth. From 80 
100 tons of steel are used in his works and 10,000 to 12,000 


to . 4 
impact tests made per month. From 18 to 30 kilogrammetres 
of resilivuce is required, according to the properties of the steels. 


To begitt with, the specimens rejected amounted to 40 per cent. 
{his result led to improvements in the method of treatment, 
until at the present time the number of failures has fallen to 
3 per 1000, On the conclusion of the discussion the special 
committce proposed to ratify the decisions of the Copenhagen 
Congress, and to collect together for the next Congress descrip- 
tions of the machines employed and of numerous comparative 
tests, ‘lle Congress confirmed this decision, and commissioned 
the conunittee to present at the next Congress definite suggestions 
as to the height of fall, the weight of the tup, the process of 
calibration, the form to be given to the supports of the test piece, 
and a dclinition of the notch for small test pieces. 

In the foregoing general methods for the testing of iron and 
steel have been described. Not all the details of the tests pro- 
posed or in use for testing welds, wire, tubes, pipes, rails, &c., 
have been described, and attention has been confined to the 
question of the part played by the International Testing Asso- 


ciation. ‘The results of its intervention have already been dealt 


with. Mut in order properly to understand its action and the 
services it has rendered it may be well rapidly to trace its 
history. 


The idea of founding an association intended for the con- 
firmation of methods of testing was due to Professor Bau- 
schinger, to whom are also due remarkable experiments and the 
invention of ingenious appliances, which have been published 
and fully described in Civilingenieur and in the Mitteilungen des 
Mechanisch und Technisch Laboratoriums der Kénigliche T'ech- 
nische Hochschule in Munchen. 1t was in the latter city that 
Bauschinger convened in 1884—that is to say, at a period when 
tests on materials were only carried out at a few ot the largest 
works aud by the management of certain railways—the first 
Conference ov the * Standardisation of Methods for the Testing 
of Materials of Construction.’” This Conference was attended 
by seventy-nine German and Austrian engineers, and it was 
decided that it should meet in the future every two years. 
Bauschinger was president until the time of his death, and pub- 
lished the resolutions arrived at at the meetings in Munich, 
1884, Dresden, 1886, Berlin, 1890, and Vienna, 1893. In the 
meanwhile the Universal Exhibition of Paris in 1889 had been 
the occasion of bringing together in that capital numerous 
International Congresses, amongst which the Congress of General 
Methods of Construction and that of Applied Mechanics dealt 
with testing, and expressed a wish that uniform regulations 
for the control and delivery of materials might be formulated. 

This wish gave birth in France, under a presidential decree, 
to the formation of a Committee on Methods for the Testing 
of Materials. This committee commenced its labours in 1891. 
Its work bore fruit, as in 1894 to 1895 it had already issued 
four large volumes of transactions. 

“It isin the reports of the meetings held by Bauschinger and 
in those of the Krench Committee on Methods of Testing,” 
as stated by Mr. Schule in his opening address to the Brussels 
Congress in 1906, ** that is to be sought all that constitutes the 
foundation of the technological study of constructive materials 
and of the properties by which their qualities are ascertained.” 

Bauschinger died on November 25th, 1893. He was suc- 
ceeded by Ludwig von Tetmayer, who had succeeded the 
illustrious Culmann in the chair of technology and statics and 
in the direction of the laboratories of the Zurich Polytechnic 
School. It was to the efforts of Tetmayer that was due that, 
at Zurich in 1895, instead of the thinly attended meetings, to 
which reference has been made, a regular International Con- 
gress was held in which delegates from Germany, France, Italy, 
Great Britain, and the United States took part. It was at this 
meeting that the establishment of the International Associa- 
was decided upon, and Tetmayer was elected its first presi- 

ent. 

At appeared at that time as though the unification of methods 
of testing Was a task that could be completed in a few years. A 
conmnittee was appointed with this object, under the chairman- 
ship of Chief Engineer Polonceau, of Paris, with Mr. Martens, 
the illustrious German professor, who has so greatly contributed 
to the science of testing, as vice-chairman, and his commission 
Was, as & natter of fact, deputed to submit at the next Congress 
suggestions for harmonising the discrepancies met with between 
the resolutions of the meetings at Munich, Dresden, Berlin, 
Vienna, and Zurich, the findings of the French Committee on 
Methods of Testing, and those of the American Society of 
Mechanical Engineers. ‘ 

The second Congress tepk place at Stockholm in 1897. The 
committee was able to present only two proposals as to uni- 
lormity on methods for the testing of metals and hydraulic 
cements, drawn up by Messrs. Baclé and Alexandre, together 
with the comments with which these proposals had been met 
on the part of several other members of the committee. The 
Stockholm Congress confirmed its instruction to this committee 
up to 1900, and formed a series of other similar committees, 
each deputed to solve certain special problems. 

The committee therefore continued its labours under the 
chairmanship of Professor Debray, who had succeeded Mr. 
Polonceau, and became subdivided into two sections, one 
dealing with metals and the other with hydraulic cements. 
A provisional report was drawn up, on behalf of the first part, 
by Professor Hannover, of Copenhagen. ‘This report took into 
account the resolutions passed at meetings previous to the 
foundation of the International Association, the suggestions 
of the National French Committee, and those of the National 
German Committee. It should, indeed, be noted that in each 
of these two countries the question of methods of testing were 
being seriously taken up. 

_ Professor Hannover’s report could not be taken at the Paris 
Congress, which, as @ matter of fact, was not an official meeting 
of the International Association. It was decided to postpone 
the discussion to the Congress to be held in Budapest in 1901. 

_In the meanwhile Professor Martens had published, in 1900, 
his work on the “ Principles of the Standardisation of Methods 
of Testing,” a work in which he had sought to reconcile the 
results obtained up to then in Germany, France, and the United 
States with the work of the International Association. 

'he Budapest Congress was unable to solve the numerous 
delicate problems addressed to it. This may well be under- 
stood, seeing that, as has already been pointed out, much pro- 
gress had been made in testing and new methods had been pro- 
pounded necessitating fresh and exhaustive investigations. 

, lhe fourth Congress was to have been held in 1904 at St. 
Petersburg. The Russo-Japanese war, which broke out in that 
year, prevented its being held. It became necessary to postpone 
the meeting to the year 1906, Brussels being chosen as the place 
of meeting. The chairman of the committee, Professor Bele- 
lubsky, who had succeeded Mr. Debray, had organised provi- 
sional meetings at Berlin and in Paris, and presided over the 
general meetings at Vienna. The outcome of these proceedings 
was a volume of postulates to be presented at the Brussels 
Congress in the form of propositions relating (1) to the mechani- 
cal testing of metals and alloys, and (2) on the methods for the 
testing of hydraulic binders. 

"hese propositions constituted a very important body of 
matter, which may be regarded as a codification of the methods 
of testing suggested up to 1906. They have been analysed in 
an earlier part of this paper. The Congress unanimously accepted 
them, and appointed special committees to report on the follow- 
ing points :— 

(1) The homogeneity of iron and steel; (2) rules for the 
testing of finished pieces ; (3) tests on the macroscopic structure ; 
(4) the nomenclature of iron and steel ; (5) methods of testing 
Cast iron; (6) notched bar tests; (7) ball impression tests’; 
and (8) magnetic and electric properties. 





Besides the main work to which reference has been made, 
many reports were presented at the Brussels Congress by 
special committees, notably on welds, on the progress of metallo- 
graphy since 1901, on macroscopic tests, on the determination 
of homogeneity in iron and steel, on nomenclature, on the insti- 
tution of uniform tests for cast iron and iron castings, on natural 
and artificial building stones and cements, on pipes, on pre- 
servatives against the corrosion of buildings, on tests of timber, 
india-rubber, and bituminous substances. 

In addition to these official reports the proceedings of the 
Brussels Congress included eighteen memoirs on metals, twelve 
on stones and cements, and eight on other materials. 

The fifth Congress of the International Association was held 
at Copenhagen in 1909. It confirmed the growing importance 
of the Association. As a matter of fact, twenty-two states were 
officially represented, and over 900 persons attended the meet- 
ings. ‘lo give an idea of the interest felt in the work of the Con- 
gress it is only necessary to refer to the problems which were the 
subject of the reports of special committees, and gave rise to 
lengthy discussions. The Copenhagen Congress passed some 
important resolutions relative to impact tests on notched bars, 
adopted the nomenclature of constituents of iron and steel pro- 
posed by Mr. Le Chatelier, and in principle the report of the sub- 
committee on international specifieations for iron and steel, and 
various resolutions relating to non-metallic materials. 

Besides this it published a large number of memoirs, par- 
ticularly three on metallography, three on hardness tests, seven 
on impact tests, two on endurance tests, on fatigue, on cast iron, 
on the electro-thermal and magnetic properties of metals, five 
on internal stresses, three on the protection of iron and steel 
from corrosion, and twenty-three on non-metallic materials. 

A large number of problems were postponed for consideration 
at the New York Congress, held in 1912. The number of 
memoirs and reports presented at this Congress were again 
larger than at the preceding one. They amounted to 152, of 
which 56 related to metals, 62 to cements, building stones, and 
concrete, 20 to various substances, such as oils, india-rubber, 
timber, paint, bitumen, and road materials, 8 to internal stresses, 
and 3 to the testing of materials in general. 

This mass of papers is evidence of the ever-increasing activity 
of the International Association, and shows the interest it 
arouses in all occupied in the use of the different materials of 
construction. The Association increases yearly by the election 
of new members, of which it at present possesses 2682, and is 
officially subsidised by ten states. It may be pointed out that 
although Great Britain and Belgium are not included in the list, 
the Iron and Steel Institute is numbered in the ranks of its 
patrons. 

Although the investigations and the publications of the Con- 
gresses it organises* constitute a rich mine of material, and afford 
at intervals tabulated reports, showing exactly the information 
gathered and the general rules adopted in respect of the testing 
of every description of materials, it may be permissible to point 
out that the interest attaching to the Association is not as yet 
fully realised in some countries. This is shown by the following 
list, showing the actual distribution of the members amongst the 
leading commercial nations :— 





Members. Members. 
United States a 72 France 95 
Germany eieracs ook i Great Britain 158 
Austria-Hungary... 340 Belgium .. 126 


There is little doubt that, were it more widely known, the 
International Association would obtain as members many more 
manufacturers and engineers, to whom its work is so truitful 
and so useful. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
INTERACTION BETWEEN PASSING VESSELS. 

Sir,—What general considerations or specific facts can you 
adduce in support of the following passage in your interesting 
leader of August 15th 1—‘* The wave formation, which is only 
a manifestation upon the surface of the differing pressures in 
the stream lines, is not so powerful an agent in deflecting the 
smaller vessel from its course as would appear at first sight, 
for while there may be an apparent difference of head of water 
upon the two sides of the bow of the vessel, due to the surface 
curvature of the wave through which she is passing, the differ- 
ences of pressure are not nearly so great as would be the case 
with a static difference of head of the same amount. . . .” 

1 think that you are mistaken, and that the simple solution of 
the mystery of so-called ‘‘ suction” lies in the fact that in the 
wake of a large ship, travelling fast, the differences in water 
level are considerable, and the ship which is being passed is 
shifted bodily, or made to swerve, according as to how she lies 
in or against the wave. Since vessels are of deeper draught 
near the stern than near the bows, the resistance to sideways 
movement is greater astern than in the fore part, so that the 
same amount of difference in level felt at successive positions 
from stern to stem has, on the whole, the effect of turning the 
bows towards the other vessel. In addition it has the effect of 
shifting the vessel bodily in the same direction. What you 
call an ‘“ apparent difference of head ”’ I call a real difference. 
There may be some slight diminution of static pressure in such 
cases, but it must be very small, and I have never known of a 
case in which allowance was made for reduced pressure because 
the water was moving with a forward or orbital motion. A small 
boat under which a wave passes athwartships has a wagging 
motion as well as a rise and fall, shifting slightly down each 
slope in turn ; but if she tries to sail along a standing wave she 
slides to the trough. A boat which is being rowed with a big 
roller can be made to shoot with great speed down the side of 
the roller, so as to rush up to the beach before the wave breaks. 
This is the extreme case, illustrating the effect of the resistance 
of the keel and hull and of the removal of this resistance. In 
the case of a ship the same laws hold. It is difficult to steer 
a course a little out of the line of long and big swells, because 
the difference in water levels as each wave comes shifts the 
bows first one way and then the other way. But in the ocean 
the troughs are at the same level. In the case of a wave which 
passes very slowly under the vessel the effect is greatly increased, 
especially when, as in the wake of a very large vessel, the water 
outside is at a higher level than the water inside between the 
two stern waves. In this case the slope on the outside is flatter 
than that on the inside, so that whether we take the difference 
in levels, affecting a comparatively large ship, or the surface 
slope, affecting a small vessel, the tendency to “ side-slip” 
and to swerve inwards is greater than these tendencies out- 
wards. The same effects may be produced by the bow wave, 
and if a small vessel be moving with her bows in the bow wave 
of a larger vessel she is made to swerve towards the latter. 
If, at the same time, the smaller vessel piles up water against 
the stern of the larger, so much the worse. 

Your point as regards the fact that there is no push due to a 
swelling wave, or non-breaking wave, is, of course, quite sound ; 
but that is another matter, and must not be regarded as on 
all fours with the question of static pressure due to real differ- 
ences in level. 

To put the matter in a nutshell, in the most definite and 
simplest case: When a smaller vessel is passed by a larger 





* These publications now amount to seven volumes, exclusive of the 
exhaustive bibliography of al. books and technical papers relative to 
the testing of materials, which the secretary publishes at regular 
intervals from his office in Vienna. 





vessel travelling at nearly the same speed she is exposed for a 
considerable time to the danger of partly swerving and partly 
sliding into a hollow in the water. 

August 22nd. REGINALD RYVEs. 

[In reply to our correspondent, we may mention that the 
pressures on the hull of the smaller vessel used in the experi- 
ments were carefully measured, and the authors state in their 
paper—see THE ENGINEER, July 4th, page 22, last column— 
“The difference due to this cause in the lateral forces over 
corresponding vertical elements of the hull is, however, not 
nearly so great as would be produced by the seme statical 
differences of level, since the pressure at a given depth below 
the crest of a wave is less than at the same depth below the 
trough. At # given point in water through which a train of 
waves is progressing, the pressure becomes more nearly con- 
stant and equal to the pressure at the same point in the water 
at rest, as the depth of the point increases with a vessel of draught 
so great that the vertical orbital motion of the particles at the 
level of its keel is negligible, the resultant lateral force over 
any vertical element of the hull would indeed be unaffected by 
the presence of the wave.” The case of a wave breaking in a 
shallow depth of water, and so subject to friction of the water 
particles along the bottom, and consequent disturbance of the 
orbital motion is not parallel with that of the waves under con- 
sideration, formed freely in deep, or even moderately deep, 
water, and the illustration of a boat rushing up on a beach does 
not apply.—Eb., Tue E.] 








THE PEKING LEGATION MACHINERY. 


IN order to remove a serious misapprehension which is damag 
ing British engineering interests in China, the British Engineers’ 
Association has obtained the authorisation of his Majesty’s 
Office of Works to publish a contradiction of the report that the 
electrical and refrigerating installation recently erected at the 
British Legation in Peking is of German origin. 

The facts are that (1) the contract was not given to the 
Siemens China Electrical Engineering Company, as some have 
said, a purely German concern representing the Siemens German 
interests, but was placed with the Siemens Brothers Dynamo 
Works, Limited, in London. Whether this firm is considered 
British or not, it possesses works in Great Britain. (2) Messrs. 
Siemens only manufactured a portion of the plant in question, 
and this was manufactured, not in Germany, but in England. 
(3) The rest of the plant was also manufactured in Great Britain. 

The following causes gave colour to the misconception that 
the machines were German :—(a) Until now no official denial 
has been published ; (6) the erection of the plant at the Peking 
Legation was entrusted to a German firm in China, the Siemens 
China Company—the contractor’s representatives—and this 
company was assumed by many to be the contractors owing to 
a similarity between its name and that of the contractors ; 
(c) the public generally have either been unaware that there 
was a stipulation that the whole of the plant must be made in 
Great Britain, or have believed that such a stipulation was not 
enforced. 

We give below a list of the actual contractor: :— 

Main contractors, Siemens Brothers Dynamo Works, Limited. 
Sub-contractors :— 

SPECIFICATION A. 

This covers :—(1) Steam heating installation ; (2) hot and 

cold water supply installation. 


(1) Steam heating. 





Material. 

Main boilers and fittings, 
Weir’s feed pump, pipework 
in boiler-house and engine- 
rooms, 


Contractor. 
Messrs. Babcock and Wilcox. . 


Messrs. Atmospheric Steam Complete steam heating instal- 
Heating Company lation in the various build- 
ings, including pipework, 

feed-water heater, vacuum 

pumps, radiators, valves, 


fittings and accessories. 


(2) Hot and cold water installation. 
Material. 


Contractor. 
1000-gallon pumps. 


Messrs. Rees Roturbo Manu- 
facturing Company 

Messrs. Siemens Brothers 
Dynamo Works, Limited 

Messrs. Whipp and Bourne 

Messrs. Fredk. Braby and Co. 

Messrs. Hartley Sugden, 
Limited 

Messrs. Stewarts and Lloyds 


Motors for above pumps. 


Starting gear for above motors. 
Tanks, cisterns and cylinders. 
Dome top boilers. 


Valves and lap-welded tubes 
and accessories. 


Messrs. T. and W. Farmiloe, Lead piping, paint, &c. &c. 


Limited 

Messrs. Merryweather and Sons, Fire hydrants. 
Limited 

Messrs. Thos. Piggott and Co., 12ft. by 12ft. by Sft. pressed 
Limited steel tank. 


SPECIFICATION B. 
This covers:—(1) The electrical generating plant; (2) 
ice-making plant. 
(1) Electrical generating plant. 
Material. 

Main generators, main switch- 
board, main cables, motor 
booster set, wiring material 
for engine and boiler-rooms, 
electrical fittings and acces- 
sories. 

Main engines. 


Contractor. 
Messrs. Siemens Brothers 
Dynamo Works, Limited 


Messrs. Belliss and Morcom, 
Limited. 
Messrs. Prittchett and Gold .. 


(2) Ice-making plant. 


Battery. 


Material. 
Motor for driving ice-making 
plant. 
Ice-making plant. 


Contractor. 
Messrs. Siemens Brothers 
Dynamo Works, Limited 
Mr. Sam Puplett .. .. .. 








Tue first Diesel motor ship for Det Forenede Damps- 
kibselskab (the United Steamship Company), of Copenhagen, was 
launched on August 23rd, and was named California. She is 
a twin-screw ship of the awning deck type of the following 
dimensions :—Length between innerside of stem and stern post 
on load line, 405ft.; breadth, moulded, 54ft.; depth, moulded 
to awning deck, 34ft. I1}in.; draught, 23ft. 3in.; deadweight 
capacity. 7200 tons. The ship is to be fitted with two eight- 
cylinder Burmeister and Wain Diesel engines of the four-stroke 
type. which will together develop 2700 indicated horse-power. 
The ship will run on the Copenhagen—New Orleans route. 
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BENZOL ELECTRIC TRAIN FOR THE KHEDIVE *° placed so far in front of the coaches that the engines circulation by a centrifugal pump. The PUMP drives 
YPT and auxiliary machinery are completely exposed when the | the water through a honeycomb radiator, mounted on the 
OF EGYPT. bonnets are removed. The electrical machines are | roof of the coach, and, in addition to the natura! draught 


A TRAIN, composed of two motor coaches, each equipped 
with a benzol electric set, has recently been supplied by 
the Allgemeine Elektricitats Gesellschaft to the Khedive 
of Egypt as a state train. The coach bodies were con- 
structed by the Metropolitan Carriage, Wagon and Finance 


accessible in the customary manner through openings in 
the floor. The radiators are mounted on the roof above 
the two drivers’ compartments, and the connecting pipes 
between the engine and radiator and the exhaust are 
contained in a chimney-shaped erection in front of each 


when travelling, it is cooled by an electrically dyiyey fe 

with a vertical shaft mounted on the coach roof, ‘Phe fuel 
reservoir is suspended from the machine boy truck 
The fuel is kept under the pressure of a ne ‘ 


: ‘ , : ; ral gas 
nitrogen or carbonic acid, which is drawn fro; } 


& steel] 

















Fig. 1—ENGINE AND DYNAMO BOGIE 


Company, Limited, of Birmingham. The train consists ofa 
saloon coach and a composite coach for the suite and attend- 
ants. The system of driving adopted differs from previous 
forms in the fact that each of the two coaches is equipped 
with an internal combustion engine, dynamo and electric 
motors, and the train can be controlled from either of 
the drivers’ compartments at each end. The division of 
the machinery between the coaches is claimed to possess 
the following advantages :—A better distribution of the 
weight is secured ; when reversing the direction of travel- 
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coach—see Fig. 4. The following are the chief dimensions 
of the train :— 


Saloon coach. Composite coach 
Ft. in. Ft. in 


in. 
Length over buffers . . : is See sa SED 
Length of coach body ~ << ee . 48 5 
Width of coach... .. — . i eae x 9 3 
Height from rails to roof —— oe ae . «2B 8 
Height inside coach body ae So Gx 9 5 


The saloon coach contains one large reception saloon 
and a private saloon, both of which are luxuriously fitted 
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Fig. 3—DIAGRAM OF ELECTRIC CONNECTIONS 


ling, the pushing of the front coach by the rear coach— 
an arrangement which is undesirable at high speeds— 
is avoided, and it is unnecessary to shunt the coaches ; 
if a defect oceurs in one of the combustion engines or 
electrical machines the train can be propelled at a reduced 
speed by the set which remains intact. The train is 
intended to travel at a speed of forty miles an hour on the 
level, and its total weight without passengers is approxi- 
mately 100 tons. 

Each coach is mounted on two two-axle bogie trucks 


up. The coach also contains a lavatory, observation 
platform and driver’s compartment. The composite 
coach contains two second-class compartments, three 
third-class compartments, a baggage compartment, a 
lavatory and a corridor leading through the whole coach 
to the driver’s compartment. The two coaches are con- 
nected to one another by flexible gangway bellows. 

Each machine set consists of petrol engine with auxiliary 
machinery, and the electric generator and exciter; the 
latter machines are coupled to the motor by a flexible 

















Fig. 4—BENZOL-ELECTRIC TRAIN 


—see Figs. land 2. The benzol electric sets are mounted 
in the two bogie trucks running at each end of the train, 
the four electric motors being placed in the centre bogie 
trucks. The internal combustion engines are fixed to 
& special inner frame which is supported from the axles 
by springs, so that with the ordinary double spring sus- 
pension of the coach body from the axles, a triple spring 
suspension is obtained between the coach body and motor, 
thus eliminating all vibration. The engine bogie trucks 


leather belt"coupling. The engines were supplied by the 
Neue Automobile Gesellschaft, a branch company of the 
A.E.G. They have four cylinders, and give a continuous 
output of 120 horse-power, at a speed of 700 revolutions 
per minute. They will operate either with benzol or 
petrol. 

The engine is started by means of compressed air 
from the starting air tank. The cooling is accom- 
plished by means of air-cooled water, which is kept in 





Fig. 2—-MOTOR BOGIE 


cylinder through a pressure-reducing device. ‘The fore. 
going arrangement, it is claimed, ensures absolute 
immunity from explosion. The speed is regulated by 
a centrifugal governor. The regulator is provided with a 
speed-adjusting device, operated electrically from the 
controller in the *‘ out ’’ position, by means of which the 
speed of the engine can be reduced to approximately one- 
third, when the coach is stationary. By these means 
the noise caused by the motors when the train is not 
moving is appreciably reduced, moreover, the saving of 
fuel is considerable. A Bosch high-tension magneto 
apparatus is used for the ignition, a battery being 
provided as a reserve. The exhaust gases are led over 
the roof into the open air through a silencer suspended in 
the chimney by springs and flexibly connected with the 
motor, 

The generator in each machine set has an hourly rating 
of 80 kilowatts and a continuous rating of 50 kilowatts, 
the exciter having a continuous rating of 3.5 kilowatts, 
Both machines are cooled by a fan mounted on the same 
shaft. The normal generator pressure is 300 volts, the 
exciter pressure bing 60 volts. The generator has auxi- 
liary poles, and can be overloaded at starting with a 
current up to 500 ampéres. 

The motors work on to the axles through yearing, 
having a ratio of 1 to 2.6. The control and speed regula- 
tion is carried out in accordance with the Ward Leonard 
system, #.e., by regulating the voltage of the generators, 
One alteration has been introduced in the present instance, 
however, as the control of both generators may be carried 
out in common from either of the drivers’ compart ments. 

The motor circuits in both coaches are completely 
separate from one another, and the generator of one coach 
only feeds the two motors of the same coach, so that 
heavy cable couplings are not required. The reversers 
operated from the master controller are placed in each 
coach for reversing the direction of travelling. In the 
field circuit, the one exciter exftes the two generator 
fields connected in parallel, through a common resistance, 
the steps of which are gradually short circuited by the 
controller at starting. As may be seen from the diagram 

Fig. 3—one of these resistances is placed in each coach, 
i.e., one for each controller, so that only one of them is in 
use for each direction. The two exciter fields connected 
in parallel are fed in a’similar manner from an auxiliary 
battery with a one-hour capacity of 68 ampére-hours at 
60 volts, to which the second exciter is connected in parallel. 
When the engine is running at a low speed, this exciter 
is switched out automatically by a special switch, 
and when the speed is high it is switched in again, so that 
in the first case the battery works alone, and in the second 
case it works in parallel with the exciter, and can also be 
charged from the latter while the train is running. 








THE BERLIN GOODS STATIONS. 


Tue Committee of Architects of Berlin and suburbs has 
recently examined the question of the advisability of removing 
the goods stations from the centre to the outskirts of the town. 
At the present time there are eight large goods stations situated 
near the centre of the town in close proximity to the principal 
passenger stations ; there are, further, nine small goods stations 
connected with the suburban lines, of which six are situated 


| outside the town. Over 45,000 tons of goods are dealt with, 


on an average, every day, for about nine-tenths of which the 
stations inside the town are responsible. In view of the informa- 
tion collected the Committee considers (1) that the goods stations 
form an integral part of the town and are so bound up witli its 
economic development that they must remain in their present 
positions, and that this will become all the more indispen-able 
as the centre of the town becomes less a residential and more 4 


business quarter; (2) that efforts must be made to cause an 
inquiry into the question as to how the stations can incresse 
their efficiency in the limited space at their disposal, by the con- 


struction of warehouses of several floors, &c.: and (3) that the 
railway and communal authorities should go hand in hand all 
cases of stations being built or reconstructed. 








In the House of Commons recently it was stated 
that, according to published statistics, the annual pro- 
duction of coal at the present time was 1,200,000,()00 
metric tons, and of petroleum 50,000,000 metric tons. Ist 
year 1275 fatalities occurred in the coal mines of Great 
Britain. The number injured through accidents «is- 
abling them for more than seven days was 150,470. 
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gECOND REPORT TO THE CORROSION COM- | 
MITTEE OF THE INSTITUTE OF METALS. | 
By GUY D. BENGOUGH, M.A.,, D.S8e., ann RICHARD | 
M. JONES, M.Se. 

INTRODUCTION. | 

Ix u former report to the Corrosion Committee of this Insti- 
tute, one of the authors has drawn attention to the apparently | 
erratic occurrence of corrosion in condensers, atid the matter | 
has beon emphasised by numerous speakers both before and after | 
the publication of that report. A number of explanations have 
been advanced to account for the phenomenon, But few of ther | 
are based upon rigid experimental test. ‘The recognised method | 
of collecting information on corrosion hitherto has been to | 
obtain it from engineers in charge of condensers engaged in | 
tical work, and the general view of the importance of this 


rat : sas 
I hod has been voiced by Arnold ae. who says :— | 
| 


et 
me It is the engineers who are actually responsible for the 
efficiency of condensers who are able to provide the necessary 
information upon which an opinion can be formed as to the 
causes of observed cases of corrosion, and in order to secure that 
such information is not overlooked at the time, it is very desirable 
that a suitable schedule of queries should be filled in.” 

In accordance with this view a list of questions relating to | 


Tasie I, 








was due to dezincification, resulting in a rotten and pitted tube, 


| In two or three cases tubes failed owing to local thinning, due. 


apparently, to the wearing away of the whole body of the tube 


| near the water inlet end. ‘This phenomenon was comparatively 
| rare. 


(3) The impossibility of correlating the failure of the tubes 
with the presence or nature of the electric lighting installation. 

(4) The difficulty of connecting corrosion with any definite 
locality in the tube or condenser, though it would appear as if 
thinning were connected with the ends of the tubes at which .he 
cooling water entered, 

(5) The shorter life of tubes in land installations, where dock, 
canal, or brackish water is used instead of sea water. Never- 
theless, the Corrosion Committee, for good reasons, desired 
investigations in the first instance to be carried out with natural 
sea water, and this has been used in all experiments described 
in the present paper, except where the contrary is stated. 

A detailed examination of the scale attached to  ubes, both 
good and bad, was made. In normal cases the scale could be 
regarded as made up of a number of layers of different com- 
position, The.top layer consisted principally of ferric oxide, 
carbonates, and chlorides of calcium and magnesium, caleium 


| sulphate and sand ; the next layer co sisted of basic chlorides 


and carbonates of copper and zinc, and was greenish in colour. 
Che layer next the tube was brown or black, and consisted 


Collected Information from Inquiry Schedules. 
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1, Shipping firm 74 15-20 6 (12 9 | Middle and/Top nest 110-116 | Yes. S.*) Lron slabs | 12 days | Tubes “ not now, Dezincifica- 
(Te Tropics) inletend | of tubes made of the tion r 
same clean al- 
i a? . loy as formerly” 
2, Same as (1). 5 16-20) 10 [15 Bh 110-116 Yes. 8 Iron slabs | 12 days - "| Thinning of 
Another ship tubes and 
4 Shipping firm 4-24 | 7-10 1.6 (12 3 | Inlet end 70-110 Yes. D None Bad material ooeietthes- 
(To Tropics) used for tubes | tion and 
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4. Shipping firm ” a 3.5 |13 34) Each end | Top nest 85-110 | Yes. D None 22 hours) Corrosion due to thinning of 
(Cross-Channe}) of tube | of tubes packing, which tubes at 
consisted of} ends and 
tallow-soaked pitting 
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(General trade) length of 100 wash put on facture of tube’ tion and 
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15, Shipping firm 7 1} Ends Bottom 100) | Yes. D, None Varying None suggested thinning 
(Tropies) (mths) section yater outside and pitting 
tubes] 
Land Installations. 
16. Paper mill .. +f 6-7 1} 7 11 About 2ft. Top Continu-| None suggested | Dezincifica- 
(wks.) from inlet section ous Dock water used tion and 
ve ; a ; . vittin 
17. Cotton mill .. 4 7 Middle Near Th-85 114 hrs.;| Due to acid in Pitting” 
steam per day | water from 
inlet canal 
Fresh water 
used 


18. Electric power 8-9 ift. from) Various 


station end to 
; F centre 
19, Electric power 2 5 # 8S 1) Near ends 
station 
20, Flour mill .. 2 4 8 8 3) Middle 


f * S. means single-wire system. 
NotTr.—-Wherever blanks occur no 


condenser tube corrosion was drawn up and circulated to mem- 
bers of the Institute, superintendent engineers, and others who 
have the e¢are of condensers under their charge. The list, in 
the form in which it was finally set out, was drawn up at a 
meeting of the Corrosion Committee held during the Newcastle 
ineeting of the Institute. 

Accompanying the schedule a request was circulated for 
Specimens of condenser tubes that had given good, bad, and 
average service under ordinary conditions of work. 

A considerable number of forms were returned to the Insti- 
tute, but comparatively few were completely filled up. Of these 
twenty have been selected, and the more important information 
contained in them has been tabulated—see Table I. All the tubes 
referred to were of 70 : 30 brass or 70 : 29: 1 alloy. 

The chief points of interest to be deduced from this table 
are :— 
(1) The extraordinary variation in the normal life of a tube, 
viz., from four to twenty-five years. Supplementary inquiries 
conducted by the authors have proved conclusively that tubes 
‘rom the same batch made by one manufacturer, when placed 
in different parts of a condenser, might resist corrosion for times 
which vary up to the proportion of 1 to 3. 

(2) The peculiar nature of the deterioration that resulted in 








the failure of tho tube. In nearly every case the deterioration 
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D. means double-wire system, 
statement was inserted in the schedule. 


| largely of cuprous and cupric oxide. There was, of course, no 
sharp line of demarcation between the various layers, which 
faded gradually into one another ; sometimes the greenish-blue 
layer was almost absent, especially when dezincification had 
been severe. 
In most cases the scale, particularly the lowest layer, was 
very strongly adherent to the tube. Owing to the stratifica- 
tion and the impossibility of removing the scale from the tube 
without introducing forcign matter, reliable quantitative ana- 
lyses could not be made ; nor, probably would they have been 
of much value since the proportions of sand, ferric oxide, 
calcium carbonate—in the form of shell—&ec., were obviously 
due to chance. These substances are always present in large 
and varying quantities, and effectually prevent any useful 
deductions being drawn from quantitative analyses of the scale. 
| In all cases in which a tube had suffered dezincification the 

greenish-blue layer was replaced, to a greater or less extent, by 
a white floeculent salt, which was found to be a basic chloride 
of zine. 

In one or two cases tubes were received partially choked 
with a loosely adherent deposit, light grey in colour. This 
was found to be principally sand, but contained also ferric 
oxide, magnesium salts, and calcium salts. Such tubes some- 
times appeared to be more severely corroded than others taken 
from the same condenser, but not always. 





a 70:30 condenser tube taken from a Yarmouth trawler. 
It had been in use twenty years and was apparently as good 
as new. There was no sign whatever of dezincification or 
thinning. It was covered with a very hard uniform scale, with 
a looser finely reticulated surface layer. There was no well- 
marked blue-green layer, and this appeared to indicate that very 
little copper could have been removed from the tube, which, 
in fact, was practically as thick as when new. 

The average total thickness of the scale was 0.31 millimetre, 
that of the hard lower layer being 0.13 millimetre. Analysis 
showed the latter to consist of oxides of copper and iron and 
calcium carbonate ; no zinc was present. Neither was there 
any zine in the looser layer, which consisted of considerable 
quantities of calcium carbonate and sulphate, together with 
silica and oxides of copper and iron., The true thickness of the 
metallic portion of the tube was 1.29 millimetres, so that unless 
the tube had been originally of an unusual thickness—which 
is improbable—it had not lost more than 0.05 millimetre in 
twenty years. 

Careful search was made among the deposits in badly corroded 
tubes for carbon particles. Although about a hundred cases 
were examined no such particles were ever found, and in no 
single instance could a dezincified spot or area be correlated 
definitely with such a particle. This, of course, does not prove 
that carbon in the form of graphite or coal had not started the 
dezincification of the tube, since it might subsequently have 
been removed when the tube was cleared by means of an iron 
rod or brush, 

As a result of the study of the answers to the question schedules 
and of the tubes corroded under conditions of practical work, 
the authors came to the conclusions that few deductions of 
importance could be made, and that this method of work is only 
of value for indicating in a general way the nature of the problem 
to be attacked. 

The chemical and physical conditions obtaining in condensers 
engaged in practical work are of a complex nature and may vary 
considerably from point to point, not only of the condenser as a 
whole, but even along each tube. Moreover, it is not usually 
possible to ascertain what sre the exact conditions as regards 
such matters as temperature, speed of water, presence of air, 
&ec., in any particular plant. The possible variations in the 
conditions from part to part of the same condenser, which might 
be supposed to cause corresponding variations in the speed of 
corrosion, may be summarised as follows :— 

(1) Variation of the water speed in different tubes. 
operate :- 

A. Directly as an independent effect. 
B. Indirectly as affecting 2. 
C. Indirectly as affecting 4. 
(2) Variation in the temperature of the different tubes._-This 
may operate :— 
A. Directly, owing to increased chemical activity. 
B. Indirectly, by removing gases from solution—see 6, 
Note.—Choked tubes may become highly heated. 

(3) Variation in the distance of different tubes from electro- 
chemical protector blocks, bars, and main condenser bodies. 

(4) Variation in the distribution of solid substances which settle 
on the tubes. 

(5) Variation in the distribution and amount of water left in 
the tubes when the condenser is out of action. 

(6) Variation in the oxygen contained in solution in the water 
during its passage through the condenser. The concen- 
tration will be highest where the water enters and lowest 
where it leaves the condenser. 

(7) Variation in the quality of the water circulating through the 
tubes. 

Looking down this list it becomes obvious that engineers in 
charge of condensers are not in a position tu supply detailed 
information as to the exact nature of those conditions which 
may be expected to influence the course of corrosion. 

Take, for instance, the distribution of temperature. The 
highest temperature will not necessarily occur at the middle of 
the top nest of tubes, where the steam usually enters the con- 
denser. It will be influenced by the position and dimensions of 
baffle plates and by the speed of the water through the tubes. 
The speed of the water will not necessarily be the same through 
all the tubes, owing partly to the swirling action in the water 
ends and partly to possible partial choking of certain tubes. In 
any given condenser the distribution of temperature could only 
be ascertained by direct experiment, and this is not possible 
without the employment of special apparatus. 

Moreover, there is an almost entire lack of published experi- 
mental work giving quantitative measurements of the effect 
of these variations on the speed and nature of brass corrosion. 
Many opinions have been expressed in discussions on the subject, 
but for the most part they have not been backed by experi- 
mental work. Arnold Philip? has on more than one occasion 
emphasised his view that electro-negative pagticles of carbon, 
&c., are of special importance in promoting corrosion, but does 
not appear to have brought forward any detailed experimental 
work to support it—perhaps because it seems to be such an 
eminently reasonable view. Bruhl’ also neglected this point, 
and entirely failed to throw any light on the phenomenon of 
dezincification, which is the factor of principal importance in 
practical work. Moreover, with the exception of two experi- 
ments carried out at 40 deg. Cent., he confined all his work to 
experiments at the ordinary temperature. 

Milton and Larke* carried out a considerable number of 
experiments to elucidate dezincification, but for the most part 
their work was confined to the electro-chemical aspect of the 
subject. Sinclair also worked mainly along electro-chemical 
lines, but carried out a number of interesting experiments at 
temperatures higher than atmospheric. Tilden,® as long ago 
as 1886, observed the combined effect of ferric oxide and other 
substances and a temperature of 40 deg. Cent. maintained for 
seven hours a day for eleven months, and probably succeeded 
in dezincifying his brass. He actually recorded his observations 
as ‘‘ deposition of copper,”’ but in view of the knowledge that 
has been accumulated in more recent years, it seems to the 
authors probable that he was really observing the phenomenon 
of dezincification. If this be so, he was probably the first 
experimenter to observe it in a laboratory experiment. 

SECTION I.—LABORATORY INVESTIGATION. 

Owing to the fragmentary nature of the available experi- 
mental evidence, it was deemed advisable to arrange a some- 
what extensive laboratory scheme for examining a few of the 
factors which seemed likely to bear upon the nature and speed 
of corrosion. 

In the first place, it must be remembered that corrosion 
phenomena may be divided into two classes :— 

(1) The gradual wearing down of the tube, i.e., general corro- 
sion in which copper and zine are remeved approximately in 
the proportions in which they occur in the alloy. This action 
will be called ‘‘ complete corrosion.” 

(2) Dezincification, followed by pitting, in which the zine is 
removed preferentially, leaving a pit or area of copper-rich 
material. Such area become quite weak and rotten, and in 
many cases the copper may easily be pushed out of the tube 
in the form of a plug, leaving a hole. These rotten tubes are no 
longer water-tight. 

The action which results in dezincification will be called 
“* selective c>rrosion.” 

Practically all tubes suffer from the first form of corrosion, 
although it may be so retarded that the rate becomes practically 
zero. An instance of this has been cited already. 


This may 





2 Journal of the Institute ef Metals, No. 1, 1911, Vol. v., page 99. 
3 Tbid., 1911, Vol. vi., page 289. : se 
4 Journal of the Institution of Civil Engineers, 1903, Vol. cliv. 


5 Thid., page 184. - 5 
€ Journal of the Society of Chemical Industries Vol. v., page 84. 





One particularly interesting case came to hand. This was 
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“Complete corrosion” is sometimes more pronounced at 
the ends of the tubes, and may even give rise to_perforation, 
but this is a comparatively rare phenomenon. Usually this 
type of corrosion is comparatively slow, and the vast majority 
of tubes fail owing to pitting induced by dezincification, before 
their strength has been seriously diminished by general attack. 

It is, therefore, the problem of dezincification that has received 
the principal attention of the authors, and the problem of 
perforation by “complete corrosion” has not been specially 
investigated. 

The view has sometimes been expressed that pitting by 
dezincification is merely ordinary corrosive action intensely 
accelerated locally, either by the action of electro-negative 
particles or in some other way. This view presupposes that 
the normal action of sea water on brass is a slow process of 
dezincification. The only experimental evidence on the point 
appears to be that of Sexton,? who states definitely that when 
70: 30 brass is attacked by sea water, dezincification always 
occurs. However, this author gives only the very meagre 
experimental details expected in magazine articles, and in 
his book on corrosion they are repeated without addition. It 
seems, therefore, highly desirable to confirm or exclude his 
conclusions, and this matter served as a starting point for the 
laboratory research. 


EXPERIMENTS AT ATMOSPHERIC TEMPERATURE, SERIES I. 


The alloys selected for examination were four in number, 
and were pieces of tube of the same batches as were used in 
the large scale experimental plant, which will be described later. 
Analyses are given latcr. The tubes were sawn in half and 
cut into 2in. lengths, which corresponds to a surface area 
of 4.2 square inches. The Admiralty tube was of smaller 
diameter, and hence surface area of 2in. length was less, = 3.4 
square inches. Their edges were filed smooth, and a hole }in. 
diameter was drilled near one end; they were cleaned and 
polished, and suspended in beakers by means of glass hooks, 
as shown in Fig. 1, the top of the upper tube being about }in. 


























Fig. 1 


and the lower tube about 3in. below the surface of the water. 
Each beaker contained 14 litres of natural sea water, the surface 
area of the water being 124 square inches. 

In cleaning the tubes they were roughly polished on the 
outside with fine emery paper to remove grease, oxide, &c.: 
the inside surfaces were polished to a rather higher degree by 
means of circular polishers rotated in a lathe. The purpose 
of this is explained later. Every endeavour was made to bring 
all the surfaces to the same degree of polish, so that all the 
results obtained might be strictly comparable. 

The experiments with these tubes served as a basis for the 
examination of the effect of altering the various conditions 
mentioned above. In these experiments the speed of the 
water was zero. The temperature was the ordinary tempera- 
ture of the laboratory, averaging 18 deg. to 20 deg. Cent. No 
protecting metals or electro-negative particles were present. 
Normal sea water, taken at high tide outside the port of Liver- 
pool, was used. The oxygen content was simply that which 
could diffuse down to the tubes from the surface of the water, 
free access of air to the beakers being allowed—they were only 
loosely covered with large sheets of coarse filter paper to keep 
out dust, &c. The concentration of the sea water was kept 
eonstant by adding distilled water from time to time to make 
good the loss by evaporation. 

' The tubes were accurately weighed before examination, and 
at the end of fifteen days were removed, well cleaned by means 
of a rubber-tipp@d glass rod, and all loose deposit removed. 
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They were then carefully dried and weighed. They were 
re-immersed, and further weighings made from time to time. 
The results are recorded in Tables Il. and ILL, and in graphical 
form in Figs. 2 and 3. The sea water was renewed periodically 
as indicated in the tables. 

In conducting such experiments as these, it has been found 
necessary to take into account the following factors :—(a) The 
volume, concentration and temperature of the corroding medium. 
(4) The mode and depth of immersion. (c) The rate of diffusion, 
whether natural or stimulated artificially by stirring, &c. (d) 
If diffusion be natural, the superficial area of the sea water 
surface becomes a factor. (e) Area of exposed surface of corroded 
metal. (f) The condition of the surface of the corroded metal. 

All these factors have been taken into account in the experi- 
ments described, and have been kept similar for all tests in each 
series of experiments. The omission to state their experimental 
conditions in their published accounts is no doubt responsible 
for the conflicting results obtained by previous workers. 


7 Engineering Magazine, Vol. xxx., 1906, and “‘ The Corrosion and 
Protection of Metals ’’ (Scientific Publishing Company), page 116, 





General features of the phenomena observed.—It soon became 
clear that the first stage in the corrosion of brass is the oxidation 
of one or both of the constituent metals. Cohen and others 
have shown that in the absence of oxygen no corrosion will 
take place, and the authors have confirmed this fact. The 
earliest visible sign of corrosion is the formation of a layer of 
brown oxide on the surface of the specimen. Whether or not 
the oxidation is direct is not a question of importance for the 
purposes of this paper. 

On either view the net result is the same, namely, that the 
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alloy becomes gradually covered with a layer of oxide. This 
layer is very tenacious, and is not removed by ordinary rubbing 
with a rubber-tipped glass rod. In the case of 70: 30 brass, 
it is of a reddish-brown colour, darkening to a brownish-black 
as time goes on, 

Upper 


TaBLe II.—Sea Water Corrosion Results. 1st Series. 


"ubes. 





Composition 3. m 4. 
tube. Interval. 70:30 79: 61:39 |70:29:1 
Initial weight in 
grammes .. .. —_ 14.4576 14.4914 14.9114 (10.8808 
Weight after corro- 
sion for 15 days 14.7450 14.4769 14.9034 |10.8666 
Loss in grammes — 0.0126 0.0145 0.0080 | 0.0142 
Percentage loss — 0.08 0.10 0.05 0.13 
Weight after 22 days 14.7380 14.4724 14.9018 10.8624 
Percentage loss _- 0.13 0.13 0.06 0.17 
Weight after 28 days 14.7330 14.4674 14.9020 10.8585 
Percentage loss Sea water 0.17 0.17 0.06 0.20 
renewed 
Weight after 84 days 14.7100 14.4372 14.8870 10.8204 
Percentage loss Sea water 0.32 0.37 0.16 0.55 
renewed 
Weight after 168 days 14.6910 14.4126 14.8720 10.7842 
Percentage loss Sea water 0.45 0.54 0.26 0.89 
renewed 
Weight after 208 days 14.6840 14.4030 14.8645 10.7680 
Percentage loss — 0.50 0.61 0.31 1.04 


NOTE.—Owing to the slowness of the attack on the metal and the 
slowness of the consequent diminution in concentration of the sea 
water, long intervals were allowed to lapse before renewal. 





Taste III.—Sea Water Corrosion Results. 1st Series. Lower 
ubes. 
Composition a. 2. 3. 4. 
of tube. Interval. | 70:30 70:28:2> 61:39 /|70:29:1 
Initial weight in 
grammes .. .. — 14.4352 15.6184 15.1424 (11.6314 
Weight after corro- 
sion for 15 days (14.4235 15.6050 (15.1335 11.6174 
Loss in grammes a 0.0117 | 0.0134 0.0089 | 0.0140 
Percentage loss .. -- 0.08 0.09 0.06 0.12 
Weight after 22 days 14.4192 (15.6000 15.1330 11.6130 
Percentage loss —_ 0.11 0.12 0.06 0.16 
Weight after 28 days (14.4148 15.5932 15.1330 11.6092 
Percentage loss Sea water | 0.14 0.16 0.06 0.19 
renewed 
Weight after 84 days (14.3966 15.5636 |15.1202 (11.5734 
Percentage loss Sea water | 0.27 0.36 0.15 0.50 
renewed 
Weight after 168 days (14.3772 15.5404 15.1066 (11.5318 
Percentage loss Sea water | 0.40 0.50 0.24 0.86 
renewed 
Weight after é 208 days 14.3705 15.1010 11.5130 
Percentage loss .. -— 0.45 0.27 1.02 


The thickness of this layer of oxide is a matter of some import- 
ince, as it affects to a certain extent the accuracy of the loss of 
weight method of estimating corrosion. Careful micrometer 
measurements have shown that it varies from 0.01 mm. in 
thickness after a few months’ immersion to about 0.04 mm. 
after nine months. The losses of weight given in all the tables 
in this paper refer to measurements made with this layer of 
oxide left adhering to the tubes in an unbroken state, except 
where the contrary is stated. ; 

An objection may be raised that this layer of oxide should 
have been removed by reduction in hydrogen before the final 
weighing. In some attempted measurements of the thickness 
of the oxide layer this procedure was carried out, but the results 
were not satisfactory. The reasons for this were (1) that zine 
oxide is not reduced at moderate temperatures, and (2) that some 
zine was volatilised in the stream of hydrogen gas. sa 
result, the light powder found on the tube at the end of the 
experiment was not pure copper and zine oxide, but finely 
divided brass, and the loss of weight when this was removed was 
too great. 

(To be continued.) 





FORTHCOMING ENGAGEMENTS. 


SATURDAY, SEPTEMBER 6ru. 
INTERNATIONAL ELECTROTECHNICAL COMMISSION. — Meeting 
in Berlin. 
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SATURDAY, SEPTEMBER 13ra. 
THE JUNIOR INSTITUTION OF ENGINEERS.— Visit to the works 
of R. Waygood and Co., Limited, Falmouth-road, 8,E, 10.30 
a.m, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, np 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Pig Iron Quiet. 
THERE is continued quietness in the pig iron trade, 
Supplies appear to be in excess of the demand and stocks ju the 


hands of makers are considerable. Northampton forg. sorts 
are quoted 52s. to 53s.,and Derbyshire descriptions 54; 55s, 
South Staffordshire common forge iron is in moderate deiiand 


at 53s. to 54s., with part-mine at 54s. to 55s. Limited re juire. 
ments also find expression for best all-mine forge sorts at 92s. 6d, 
to 97s. 6d. A quiet business was done in foundry desc: iptions 


on 'Change to-day—Thursday—in Birmingham at 97. (d,, 
and cold blast makers were disposing of small parcels at about 
125s. Sellers in all departments were endeavouring to niake a 


stand against the recent falling away of quotations. The irans- 
atlantic position is being watched with much interest, ail it is 
noted that recent advices from Cleveland, Ohio, report * |hcayy 
buying of Southern pig iron.” Pittsburg advices, however, 
speak of pig iron as quiet, and of coke as wavering. 


Manufactured Iron. 

Dulness still characterises the Midland manufac! ired 
iron trade. Business is of a hand-to-mouth character, forward 
operations being absent. Merchant bars are rather easier than 
recently at £7 10s. to £7 12s. 6d., and makers could well do 
with more business. Common bars for nut and bolt making 
still have to face a great deal of continental competition, espe- 
cially from Belgium, and producers quote £7 2s. 6d. to £7 ds, 
The marked bar houses are fairly well engaged and have no 
difficulty in upholding the basis price at £9 10s., with enyincer- 
ing and rolling stock firms taking moderate supplies. Improve- 
ment characterises the galvanised sheet trade, the leading foreign 
and colonial markets being good customers ; but quotations are 
elastic, varying from £11 to £11 10s. Some of the black sheet 
mills are on short time. Singles are quoted £8 2s. 6d., and doubles 
£8 5s. There is a moderate demand for gas strip at £7 10s. to 
£7 12s. 6d., for hoops at £8, and for slit nail rods at £9. 


Steel Better. 

There has been rather more buying of steel lately, 
with prices a shade firmer. Makers quote :—Angles, £7 7s. tid. 
to £7 10s.; joists, £7; Bessemer sheet bars, £5 to £5 2s. tid.; 
and Siemens, £5 5s. to £5 7s. 6d. 


Dearer Fuel. 

Most of the coalowners in Warwickshire, Cannock, 
Derbyshire, and Leicestershire issued new price lists on the 
Ist inst., advancing prices in some cases 1s. per ton and in others 
tid. per ton. For the higher grade coals householders will now 
have to pay 22s. to 23s. per ton, and for second sorts about 21s, 
Prices are now about 3s. per ton higher than just before the 
1912 coal strike. Owners state that the extra charges are more 
than covered by the higher wages paid, and by the cost of the 
Insurance and Employers’ Liability Acts. Should September 
prove a cold month a further rise may be expected in October. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Continues Weak. 

Wiru the approaching close of the holidays there was 
a slight improvement to note in the attendance on the Jron 
Exchange on Tuesday, but the tone of the market generally 
continued somewhat flat. Pig iron was again on the easy side, 
but the lower prices ruling may cause buyers to operate more 
freely. Finished iron showed little change, but in steel and steel 
products quotations were occasionally the turn lower. In 
copper, tough ingot and best selected were about 20s. per ton 
lower, but otherwise there was little quotable change to note. 
Sheet lead unchanged, but English tin ingots were lower. 


Quotations. 

Pig iron: Lineolnshire, No. 3 foundry, 60s. 4d.: 
Staffordshire, 62s. 6d. to 62s. 9d.; Derbyshire, 62s. 6d. to 63s.: 
Northamptonshire, 62s. 6d.; Middlesbrough, open brands‘ 
65s. 6d. to 66s. Scotch (nominal): Gartsherrie, 74s.; Glengar- 
nock, 72s.; Eglinton, 72s. 6d.; Summerlee, 73s., delivered 
Manchester. West Coast hematite, 73s. f.o.t. Delivered Hey- 
sham: Gartsherrie, 72s.; Glengarnock, 70s.; Eglinton, 70s. td.; 
Summerlee, 71s. Delivered Preston: Gartsherrie, 73s.; Glen- 
garnock, 7ls.; Eglinton, 71s. 6d.; Summerlee, 72s. Finished 
iron: Bars, £8; hoops, £8 7s. 6d.; sheets, £9 7s. 6d. Steel: 
Bars, £7 7s. 6d. to £7 17s. 6d.; Lancashire hoops, £8 5s.; Stafford - 
shire ditto, £8 5s. to £8 7s. 6d.; sheets, £9 to £9 5s.; boiler 
plates, £8 17s. 6d. to £9 2s. 6d.: plates for tank, girder, and bridge 
work, £7 15s.; English billets, £6 12s. 6d.; foreign ditto, £5 Is. 
to £5 12s. 6d.; cold drawn steel, £10. Copper: Sheets, strips. 
&c., £86 per ton; small lots, 10jd. per Ib.; rods, £84; tough 
ingot, £77 to £77 10s.; best selected, £77 10s. to £78 10s. pet 
ton ; copper tubes, 10jd.; solid drawn brass tubes, 8jd.; brazed 
brass tubes, 97d.; condenser tubes, 93d.; condenser plates, 8d.: 
rolled brass, 7jd.; brass turning rods, 7}d.; brass wire, 7id.: 
yellow metal, 74d. perlb. Sheet lead, £25 10s. per ton. English 
tin ingots, £202 per ton. 





The Lancashire Coal Trade. 

, The attendance on the Coal Exchange was again small, 
and the market generally continued more or less featureless. 
There is comparatively little business being done in any depart - 
ments, and interest is mainly centred on the future course 01 
prices. While it is not expected that there will be any advance 
this month there is little likelihood of a reduction beingannounced. 
Quotations :—Best Lancashire house coal, 16s. 10d. to 18s.; 
good medium, 15s. 4d. to 16s. 4d.; domestic fuel, 12s. 7d. to 
14s. 7d.: screened steam coal, 11s. 6d. to 13s.: slacks, 9s. to 
10s. 9d. per ton at the pit. 








The Engineering Trades. 

Whether it is only temporary and due in a large measure 
to the protracted holiday season peculiar to Lancashire or not, 
there seem to be signs of a falling off in the amount of orders 
now being received in most engineering establishments in this 
district. This remark applies to gas engine builders in par- 
ticular. The outlook for machine tool builders remains good 
and builders of steam turbines are well supplied with orders. 
Textile machinery makers are still badly off, with no prospect 0! 
immediate improvement, 
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New Industries for Manchester. 

It is highly satisfactory to the citizens of Manchester 
to carn that their enterprise in constructing the ship canal is 
becoming each year more widely appreciated. During the 

ast tew days it has been announced that two large areas of 
Jand in Trafford Park, which adjoins the Ship Canal, have been 
acquired on which to build large new premises, one of which is 
‘oy the British Mannesmann Tube Company and the other for 


for t " ig 
the well-known firm of brewers, Guinness. I understand that 
the Mannesmann Company intends to manufacture a larger 


f weldless steel tube than hitherto. It is stated that 


si ; 
between £200,000 and £309,000 is to be expended on the new 
work The total area of the Trafford Park is 1183 acres, and 


more than half of this has now been taken up by nearly a hun- 
dred firms, who have built works or warehouses. The estate 
is for three miles along the Ship Canal and three and a half 


extent A 
along the Bridgewater Canal. 


mile 


Barrow-1n-Furness, Thursday. 
Hematites. 

There is a quiet tone in the market for hematite pig 
On the part of users there is little disposition to place 
of much weight. They are content to give out contracts 
to cover their immediate wants. Forward business is very 
slack indeed, but there is a general disposition in the direction 
of un all-round improvement in this respect in the immediate 
future. Steel. makers’ requirements are large, and from preseut 
appearance likely to continue to be so for some time to come, and 
this, with the cheaper rates that makers are able to quote, with 
a lessening in raw material prices, is expected to lead to a brisk 
trade before long. To meet an increased demand for iron two 
furnaces in Cumberland, one at Distington and the other at 
Cleator Moor, have been put into operation, The whole of the 
jron made is going into prompt use, and some smelters are well 
off for orders. At Barrow most of the make is going into direct 
use at the company’s own steel works, and this is also the case 
from the Cumberland Combine’s plant at Workington. Makers 
are quoting 72s. 6d. per ton net f.o.b. for parcels of mixed 
numbers of Bessemer iron. Special sorts of iron are in good 
steady demand at about 78s. per ton. There is nothing being 
done in warrant iron, which is quoted at 67s, 6d. per ton net 


iron 
orde! 


cash, 


Iron Ore. 

There is an increased demand for iron ore in the 
Cumberland part of the district, and there is full activity at the 
whole of the mines in Furness and Cumberland. At the Hod- 
barrow Mines the output of high-class ore is very heavy. A ready 
sale can always be found for this ore. Prices are unchanged, 
with l6s. 6d. per ton quoted for good average sorts, and the best 
ores are at 23s. 6d. per ton net at mines. Spanish ores are in 
steady request, with best qualities at the reduced figure of 
lis. td. per ton delivered to West Coast furnaces. 


Steel. 

The steel trade is busily employed in most of the 
departments. At Barrow a good output is being maintained 
of steel rails, mostly of heavy section, and these are being sent 
away by rail and sea. The plate mill at Barrow is only partly 
employed as yet, but the damage recently done to No. 1 mill is 
being set to rights. The mills on tin bars and steel billets are 
doing nothing, as the trade at present in both these sections is not 
active. Hoops are in fair request. At Workington the rail 
mills are busily employed, and the mills on axles and tires at 
the Derwent works are brisk. The demand for steel rails is 
steady, with heavy sections at £6 10s. to £6 15s. Little is being 
offered in light or colliery or heavy tram rails. The demand 
for steel shipbuilding material is brisk, and has received new 
life from the recent placings of British Admiralty work. Ship 
plates are at £8 to £8 5s, per ton. 


Shipbuilding and Engineering. 

On Wednesday Vickers Limited launched from their 
naval construction works at Barrow the Turkish battleship 
Reshadied. She is 525ft. long, with a displacement of 23,000 
tons. She will be fitted with ten 13.5in. guns and sixteen 6in. 
guns, besides smaller weapons. Her armour consists of 1}2in. 
plates for the most part. Her speed will be 21 knots, her 
machinery being the latest type of Parsons turbines supplied 
with steam from Babeock and Wilcox boilers, 


Fuel, 
There is a good demand for coal, with steam sorts at 
lis. 6d. to 17s. 6d. per ton delivered, East Coast coke is in full 
demand at 24s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Traders and Railway Rates. 

As explained in a later paragraph, the labour outlook 
here is very far from being bright, though the trade situation 
continues to justify my anticipations of a week ago, and, although 
things are not yet so brisk as one would wish to see, the autumn is 
full of promise. Government work is, of course, very heavy, 
and important foreign orders are expected in the immediate 
future. The industrial departments are, as a rule, booking a 
fair amount of orders, largely for abroad, and old contracts are 
still keeping most works well engaged. The attitude which the 
traders here have definitely adopted towards the 4 per cent. 
inerease which the railway companies put into operation on 
July Ist upon exceptional freight rates has just been made 
known to me. There is evidently to be a fight with the com- 
panies, but it will be undertaken by the great iron and steel 
firms. These have paid their July accounts with the railway 
companies, less the 4 per cent. increase, which they refuse at 
present to pay. The remaining firms have paid under protest 
on the understanding that should the Railway and Canal Com- 
missioners decide within the next two years that the companies 
were unreasonable in making the extra charge the 4 per cent. 
is to be refunded. It is presumed that in the event of a test 
case the legal expenses will be shared proportionately by all the 
Sheffield firms concerned. 


Round the Works. 

Where not interfered with by labour troubles the various 
works continue to be generally very well employed, though there 
eems no particular activity in the wire rolling departments. 
Bolt and rivet makers are very well occupied with Admiralty 
work and Government contracts are still running here for the 
fitting out of cooking stoves, &c., plant for battleships and other 
vessels and naval depots. The list of new orders booked during 
the week includes a large tonnage of high-speed steel for South 
Africa, intended for tools in connection with the mines. The 
Buenos Aires and Western Railway have placed a contract with 
4 Sheffield firm for 1151 emery wheels, and at another place a 
considerable quantity of steel is to be made for Rio de Janeiro. 
A big order for hardware has been booked for Caleutta, and a 
large quantity of high-speed steel is in hand for Valparaiso. 
One firm has a contract for plough parts and saws for Melbourne, 
and another for steel wedges for Secondi. A considerable num- 
ber of machetes is being made for the African Association, and for 
Sydney. N.S.W., a consignment of shovels and forks is in execu- 
tion. The Staveley Coal and Iron Company have just booked 
an order for 6000 tons of iron pipes for South America, and from 





the same quarter the Stanton Iron Company has a contract 
for a similar tonnage—12,000 tons in all. The Rotherham 
Watch Committee and Fire Brigade are inviting tenders for a 
turbine motor fire engine. The armament firms are all very 
busy still on home and foreign work, these departments being 
booked up for a long time to come yet. 


Pig Iron. 

In West and East Coast hematite iron official prices 
remain unchanged. Makers are still prepared to meet buyers, 
but in view of commitments not many purchases are being made, 
though makers are delivering on old contracts. There has been 
no alteration in the prices of Derbyshire pig iron, and though 
buying is still very slow the tendency of the market is decidedly 
better and a distinct improvement is anticipated very soon. 
Lincolnshire official prices are maintained at the level of the 
past few weeks, but it is understood that any of the makers who 
are wanting to sell are allowed to do so at 3s. per ton below the 
minimum. This step, it is hoped, will give the market the 
needed fillip, for some weeks have now elapsed since anything 
like activity prevailed. The reduced unofficial prices bring 
the rate to about level with Derbyshire for foundry, but not for 
forge iron, which remains higher. Forge, by the way, is the 
weakest feature of the Lincolnshire market. Northampton- 
shire and a few other outside makes are very considerably below 
even Derbyshire, but the general opinion is that the autumn 
will see @ revival in that part of trade using common irons and 
that something better should be anticipated in the way of for- 
ward booking for the remaining four months of the year. It is 
not believed that official prices will dip again, even though 
makers for the moment may be inclined to arrange special terms 
in some cases rather than damp down furnaces, 


Billets, &c. 

Without having any particular volume about it a 
fairly steady business is reported in billets, particularly in dead 
soft and hard basic. The prices of these and other hard Siemens 
and Bessemers are maintained at the level last quoted. So far 
as Swedish billets are concerned the demand seems, if anything, 
keener ; in fact, it has in a measure outstripped the supply, 
for consumers complain that they cannot get blooms and billets 
fastenough. There has been no change in price for some months, 
but the tendency under such demand is naturally upward. 
Swedish steel scrap also finds a ready market. 


Alloys. 

When I reported on the position of alloys a few weeks 
ago they were generally scarce, and whilst makers might meet 
consumers a trifle for next year’s delivery, prices were very 
firm for this year. Since then the demand appears to have 
fallen off a little and quotations are therefore rather easier, 
though the tendency is towards firmness at the lower level. 
Tungsten is now quoted about 2s. 7d. per pound, and vanadium 
stands at about Ills. Molybdenum, however, is still scarce 
and prices are advancing, present values being at about 7s. to 
6d. Generally there is not much buying at the moment, 
though here, as in other raw material markets, better things are 
expected in the autumn. 


7s. 


Fuel. 

So far as large steam coals are concerned—especially 
best grades—the demand is a very strong one, and there is every 
appearance of the shipping season finishing up with an excep- 
tionally good run of business. There are some large inquiries 
for immediate delivery, and these are keeping the market firm, 
a good tonnage having been arranged at current prices. The 
demand for industrial consumption in the heavy trades is a very 
good one, but in the lighter trades there does not seem to be the 
same amount of activity as a short time ago. There are practic- 
ally no stocks in evidence, and collieries that will be set down 
during the early part of next week for the Doncaster races— 
chiefly local pits—have been pressed for extra supplies. In the 
smaller fuels the conditions of the market show an easier ten- 
dency, which is no doubt largely due to the suspended deliveries 
on account of holiday breaks. This week, for instance, Oldham 
“wakes” are on and a considerable proportion of the outputs 
of slacks from local pits have been suspended. After the races 
next week the holiday season will be practically over and the 
slack market will no doubt show a great improvement, but at 
the moment special lots are on offer at lower rates. Current 
quotations are per ton at the pits as follows :—Best South 
Yorkshire hards, 13s. to 13s. 3d.; best Derbyshire, lls. 9d. to 
12s. 3d.; second qualities, 10s. 6d. to 11s. 6d.; steam cobbles, 
10s. 6d. to 11s.; washed nuts, 10s. 6d. to 12s.; seconds, 9s. 6d. to 
10s. There is a greater demand being experienced for coke, 
and prices are keeping up. 


Labour Troubles. 

At the moment of writing strenuous efforts are being 
made to settle the differences between the steel smelters and 
Thomas Firth and Sons, Limited, and the moulders and their 
employers. There were hopes that success would be met with 
almost immediately in the former case, which is really a question 
turning upon the recognition by the firm of the trade union 
officials. For seventy years the firm has amicably dealt with 
its own men in all matters of dispute, and this course it 
wishes to continue. The men demand that their union officials 
shall negotiate for them in future. The moulders’ trouble has 
been already explained. At the moment a settlement seems 
not very imminent, but hope was not abandoned. The Table 
and Butcher Blade Grinders’ Association is demanding a new 
and revised price list, and is sanguine of getting it. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

THERE has been a very decided alteration for the better 
in the position of the Cleveland iron trade. With the usual 
broadening out of demand to cover autumn requirements prices 
have risen very sharply. In the fore part of the week the market 
was a little disturbed by slight fluctuations in warrants, due to 
movement in the direction of a renewal of speculative operations 
in London, but on the whole a steady feeling prevails and genuine 
traders are disposed to take little notice of fluctuations in 
warrants, realising that a sound genuine}trade is likely to be 
experienced. The statistical position has also improved. The 
stock of pig iron in the public warrant stores continues to be 
steadily drawn upon. The quantity in the store now stands 
at 184,708 tons, composed of 184,665 tons of No. 3 quality and 
43 tons of other kinds of iron, deliverable as standard. The iron 
and steel shipments for August show the past month to have 
been the best for exports of pig iron from the Cleveland district 
this year. The shipments of pig iron from the Tees totalled 
101,530 tons, and in addition 9724 tons went from Skinningrove, 
making a grand total from the Cleveland district of 111,254 tons. 
When they reach 100,000 tons the trade of the district is generally 
considered in a sound and healthy condition. They reached 
105,935 tons in July, and with the heavy loadings expected 
during September and October to meet autumn requirements 
the second half of this year promises to be very busy. A great 
deal of business has been put through this week on foreign 
account, but home consumers have not followed the advance 
with the same alacrity as the Continent. Producers, however, 
are not pressing sales, as they entertain the hope and _ believe 
that higher prices than now quoted will be obtainable in the near 
future. No. 3 G.M.B. Cleveland pig iron is 56s. 6d.; No..1, 





59s.; No. 4 foundry, 56s.; No. 4 forge, 55s. 9d.: and mottled 
and white iron each 55s. 3d., all for early delivery. 


Hematite Pig Iron. 

Large deliveries of hematite pig iron are being made 
to the steel works under contracts fixed some time ago, but the 
amount of new buying remains on the small side. The outlook, 
however, is exceedingly favourable, as may be expected when the 
shipbuilding industry, upon which hematite pig iron largely 
depends, is so prosperous, and promises to be so over the re- 
mainder of the year. Lower prices have recently been accepted, 
but with the foundry iron rising there may be a turn for the 
better in hematite in the very near future. The general market 
quotation for East Coast mixed numbers is 69s. for both prompt 
and forward delivery. No. 1 hematite is quoted at 693. 6d., 
and No. 4 hematite at 68s., but little basiness is reported in 
these descriptions. 


Iron-making Materials. 

In the foreign ore trade consumers who, for the most 
part possess heavy stocks, are still keeping out of the market, 
which continues lifeless. But sellers, with freights inclined to he 
higher, as they generally are at this time of the year, are not dis- 
posed to shade the existing quotation, which is based upon 20s. 
for best Bilbao Rubio of 50 per cent. quality, ex ship Tees. 
Coke shows a tendency to become stiffer, in consequence of the 
strength of the coal position. Sellers are generally firm at about 
18s. for good medium furnace kinds, delivered at the works, 
but consumers are by no means disposed to look at that figure, 
and are demanding further concessions. The sellers’ position 
is further strengthened by the fact that several coke ovens have 
been stopped. 


Manufactured Iron and Steel. 

There is no abatement of the activity at the works 
producing finished iron and steel. The prosperity of the ship- 
building trade is reflected in the manufacture of steel plates, 
and the mills producing this class of material are being run at 
their fullest capacity in order to keep pace with the needs of their 
customers. The works producing other descriptions of iron and 
steel are busily employed. So far the reductions in prices do not 
appear to have had much effect upon stimulating the demand, 
and consumers are still holding off in the belief that it cannot be 
long before prices slip further back, although with raw material 
on the up grade it is possible that the expectations of the 
pessimists may be dashed. The manufactured iron and steel 
exports from the Cleveland district during August consisted 
chiefly of railway and constructional material, and amounted to 
the satisfactory total of 56,879 tons. The principal shipments 
were to India, which took 13,287 tons of stee! and 6374 tons of 
manufactured iron. The principal market quotations are :— 
Common iron bars, £8 5s.; best bars, £8 12s. 6d.; best best bars, 
£9; packing iron, £6 15s.; iron ship angles, £8 5s.; engineering 
angles, £8 5s.; iron ship plates, £7 10s.; iron girder plates, £7 10s.; 
iron ship and girder rivets, £9 5s.; iron sheets, singles, £8 7s. 6d.; 
iron sheets, doubles, £8 12s. 6d.; steel bars, basic, £7 5s.; steel 
bars, Siemens, £7 5s.; steel ship angles, £7 17s. 6d.; steel ship 
plates, £7 15s.; steel boiler plates, £8 15s.; steel engineering 
angles, £7 17s. 6d.; steel sheets, heavy singles, £8 5s. to £8 7s. 6d.; 
steel joists, £6 7s. 6d.; steel hoops, £8 2s. 6d.; steel strip, £8, 
all less the customary 24 per cent. Cast iron chairs are £4 15s.; 
cast iron pipes, lfin. to 2in., £6 2s. 6d.; 3in. to 4in., £6 5s. to 
£6 7s. 6d.; 5in. to 8in., £6 to £6 2s. 6d.; 10in. to l6in., £6 2s. 6d.; 
and cast iron columns, plain, £7 7s. 6d. to £7 12s. 6d. f.o.r. at 
makers’ works. <A few small orders are reported to have been 
received this week, and hopes are entertained that a considerable 
share of the orders from Australia and India, which promise to 
be given out shortly, will come to the North-East district. 


Shipbuilding and Engineering. 

Great activity is noticeable in every department of 
these trades. Shipbuilders’ prospects are exceedingly bright, 
and some have orders which will keep them fully employed for 
over two years. Much of the work in progress is of the highest 
quality, a great proportion of it being for the Admiralty and 
foreign Governments. The Palmer Shipbuilding Company 
has completed the battle-cruiser Queen Mary, which after 
undergoing acceptance trials proceeded to Devonport. It is 
reported that a Cardiff firm of shipowners has placed an order 
with a South Shields firm for a large cargo steamer. A large 
amount of work is in progress in the general engineering branches, 
especially in the marine engine department. 


Coal and Coke. 

After showing considerable strength in the latter part 
of last week the coal market has developed a weaker tone. There 
is a moderate forward inquiry, but owing to weak spot prices 
operators prefer to wait on in the hopes of the demoralisation 
spreading. For prompt shipment there is an abundant supply, 
and owing to lack of tonnage shippers with definite boats on 
in all classes of Durham coal. Gas coke is very scarce, and so 
hand can secure substantial concessions. The weaker tendency is 
sen not only in Northumberland steams, but is equally manifest 
far as Newcastle qualities are concerned there is something less 
than 1000 tons available for this month, and for this sellers ask 
17s. 9d. per ton. Best Durham gas coals are quoted at 1is., 
with seconds at 14s. Coking coals are plentiful, and the tone 
is fairly steady. Bunker coal is distinctly weak, and business 
in ordinary brands has been done at 12s. 10$d. to 13s. f.o.b. 
Foundry coke is 18s. to 20s., furnace coke 17s. 6d., and gas coke 
17s. 6d. to 17s. 9d. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


The Pig Iron Market. 

BusINEss in the pig iron market for the greater part 
of the week was extremely dull, but towards the close a buying 
movement set in mainly on London account. Operations were 
on a fair scale, the turn-over for one day amounting to 12,500 
tons, 2500 tons more than the total turn-over reported for any 
single week for some considerable time. Prices showed a sharp 
advance of about Is. 6d. per ton and closed at 56s. per ton cash. 
Business was also done at 56s. Id. cash, 56s. 5d. one month, 
and 57s. Id. three months. The general tone of the market is 
much improved, influenced chiefly by the rise in copper and tin, 
and stronger advices from abroad. The imports of pig iron into 
Grangemouth from Middlesbrough and district amounted to 
11,463 tons, an increase of 2667 tons over the corresponding 
period last year. There are 88 furnaces in blast in Scotland. 
the same number as last week, and the corresponding week of 
last year. Prices of Scotch makers’ iron remain unchanged from 
last week. Govan and Monkland are quoted f.a.s. at Glasgow, 
Nos. 1, 68s.; Nos.3, 66s. 6d.; Carnbroe, No. 1, 72s. 6d.; No. 3, 
68s. 6d.; Clyde, No. 1, 74s.; No. 3, 69s.; Gartsherrie, Summerlee 
Calder, and Langloan, Nos. 1, 74s. 6d.; Nos. 3, 69s. 6d.; Glen- 
garnock at Ardrossan, No. I, 74s. 6d.; No. 3, 69s. 6d.; Eglinton, 
at Ardrossan or Troon, No. 1, 69s.; No. 3, 68s.; Dalmellington, 
at Ayr, No. 1, 70s.; No. 3, 68s.; Shotts, at Leith, No. 1, 74s. 6d.; 
No. 3, 69s. 6d.; Carron, at Grangemouth, No. 1, 75s.; No. 3, 
70s. Scotch hematite is quoted 73s. for delivery at West of 
Scotland steel works. 


Finished Iron and Steel. 
Generally speaking, the reports from the various steel- 
producing centres do not as yet provide much ground for satis- 
faction. Some manufacturers, it is true, are comparatively 
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well employed, completing contracts and executing recent orders, 
while others decidedly feel the absence of fresh business. There 
is a large quantity of steel in makers’ hands, and it is anticipated 
that buyers will not hold off much longer, and that a large amount 
will be disposed of within a reasonable period. The placing of 
orders recently on the Clyde for a considerable quantity of new 
tonnage has greatly strengthened this feeling. Black sheet 
makers have a fair amount of work on hand, their heavy plant 
being well employed, while the demand for thin gauges is fairly 
satisfactory. In the malleable iron branch business is fairly 
active, mostly with foreign consumers, but the home market 
continues in @ quiet condition. Manufacturers of galvanised 
sheet have sufficient orders on hand to keep their machinery 
running practically at full stretch, and prospects in this industry 
are bright. 


Steel Rail Business. 

Some important colonial contracts have been in the 
market for a considerable time, but the intervention of the 
holidays has apparently impeded the decisions with regard to 
one or two, which are of considerable tonnage, and rail mills are 
anxiously awaiting results. A fresh inquiry amounting to 
nearly 7000 tons is in the market just now for the Great Indian 
Peninsula Railway. Export demand is steady, but the home 
makers are not securing much of the business, most of which is 
going to Belgian and American makers. 


Scotch Coal Trade. 

The Seotch coal trade has been increasingly active 
during the past week, and the general demand continues strong. 
Collieries are experiencing no difficulty in disposing of the total 
output on production, and bookings in advance for some classes 
of coal are fairly extensive. The better qualities of ell coal are 
in strong request, while the demand for splint continues urgent, 
the shipping qualities being booked up to the end of the present 
month. All qualities of navigation coals are in good demand, 
and prices all round show a stiffening tendency. Trade in the 
Lothians district has made a rapid recovery from the effects 
of the recent strike, collieries working at extreme pressure. 
Shipments from the Firth of Forth ports have been well over the 
average for this time of the year, the total of 130,838 tons com- 
paring with 108,277 tons in the previous week and 117,288 tons 
in the corresponding week of last year. The foreign shipments 
were extremely heavy, amounting to 102,328 tons, the coastwise 
exports being 28,510 tons. Work in the Fife industry proceeds 
with undiminished activity, and all classes of coal share the con- 
tinued prosperity. Owing to a slight congestion at the docks, 
the shipments are not up to expectation, and the output has not 
been got rid of as anticipated. Taken all over, the position of 
the coal trade is very satisfactory, and a continuance of the 
present activity is confidently expected. The total shipments 
trom Scottish ports during the week amounted to 358,740 tons, 
against 341,211 in the previous week and 355,009 in the corre- 
sponding week of last year. Shipments for the year to date 
show an increase of 890,938 tons over last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Market. 

A BRISK demand for Welsh coal and a degree of firm- 
ness in values have been in evidence during the past week. Prices 
were well maintained for the steady run of inquiries and con- 
tracts extend over several months of next year. Amongst 
the requirements reported to have been placed in the market 
were the patent fuel contracts for the Algerian State Railways 
and the Bona Guelma Railway, both extending over next year. 
As the week advanced full colliery outputs and lessening tonnage 
eaused some irregularity, and in many cases easy prices were 
obtainable. Latest: There is little change to note in the Cardiff 
coal market to-day. Some irregularity still exists in prices, 
colliery outputs having reached ordinary supplies and tonnage 
causing difficulty. Buyers appear to be waiting in the hope of 
securing easy terms. Many colliery owners, however, can afford 
to maintain their quotations, having sufficient orders on hand. 
Smal! steams have become more abundant and easy, Monmouth- 
shires are somewhat irregular, and house coals are unchanged. 
Following are approximate prices :—Steam coal: Best Admiralty 
large, 20s. to 21s.; best seconds, 19s. to 19s. 6d.; seconds, 15s. to 
18s. 9d.; ordinaries, 17s. 3d. to 17s. 9d.; best drys, 18s. 6d. to 
19s. 6d.; ordinary drys, 16s. to 17s.; best bunker smalls, 10s, 6d. 
to 1ls.; best ordinaries, 10s. to 10s. 6d.; cargo smalls, 7s. to 
8s.; inferiors, 6s. 6d. to 7s.; washed smalls, 12s. to 12s. 6d.; 
best Monmouthshire black vein large, 17s. 3d. to 17s. 6d.; 
ordinary Western Valleys, 16s. 9d. to 17s.; best Eastern Valleys, 
l5s. 9d. to 16s. 3d.; seconds, 15s. 3d. to 15s. 6d. Bituminous 
coal: Best households, 19s. to 20s.; good households, 17s. to 
18s.; No. 3 Rhondda large, 16s. 6d. to 17s.; smalls, 12s. to 
12s. 6d.; No. 2 Rhondda large, 12s. 6d. to 13s. 3d.; through, 11s. 
to 12s.; No. 2 smalls, 8s. to 8s. 6d.; best washed nuts, 16s. to 
l6s. 6d.; seconds, 15s. to 15s. 6d.; best washed peas, 14s. 6d. 
to 15s.; seconds, 13s. 6d. to 14s. Patent fuel, 20s. to 22s. 
Coke: Special foundry, 28s. to 30s.; good foundry, 23s. to 26s.; 
furnace, 19s. to 21s. Pitwood, ex ship, 22s. to 22s. 3d. 


Newport (Mon.). 

Business in the coal market remains quiet. Prices 
have become somewhat irregular, increasing outputs and stocks 
causing some easiness, Sellers, however, are upholding prices for 
forward delivery. Smalls are plentiful and easy, pitwood steady. 
Following are approximate prices :—Steam coal: Best Newport 
black vein large, 17s. to 17s. 3d.; Western Valleys, 16s. 6d. to 
i6s. 9d.; Eastern Valleys, 15s. 6d. to 16s.; best sorts, 15s. to 
15s. 6d.; best smalls, 8s. to 8s. 9d.; seconds, 6s. 6d. to 7s. 6d. 
Bituminous coal: Best house, 18s. to 19s.; seconds, 16s. 6d. to 
17s. 6d. Patent fuel, 19s. to 20s. Pitwood, ex ship, 21s. 9d. 
to 22s. 3d 


Swansea. 

A steady tone and a good demand for anthracite is 
shown. Swansea Valley large and red vein large remain firm, 
and machine-made also holds its own. Culm and duff un- 
changed. The steam coal section also shows prices well upheld. 
Following are approximate closing prices :—Anthracite coal : 
Best malting large, 21s. 6d. to 24s. net ; second malting large, 
19s. 6d. to 20s. 6d. net ; big vein large, 17s. 6d. to 18s. 9d., less 
24 per cent.; red vein large, 12s. 9d. to 14s. 6d., less 24 per cent.; 
ymmachine-made cobbles, 21s. 6d. to 23s. net ; Paris nuts, 23s. 6d. 
to 26s. net: French nuts, 23s. 6d. to 26s. net ; German nuts, 
23s. 6d. to 26s. net ; beans, l6s. 6d. to 19s. net ; machine-made 
large peas, 12s. to 13s. 6d. net ; rubbly culm, 6s. 9d. to 7s., less 
24 per cent.; duff, 5s. 6d. to 6s. net. Steam coal: Best large, 
19s. to 20s., less 24 per cent.; seconds, 16s. to 17s., less 24 per 
cent.; bunkers, lls. 6d. to 12s. 6d., less 24 per cent.; smalls, 
8s. 6d. to 9s. 6d., less 2} per cent. Bituminous coal: No. 3 
Rhondda large, 17s. to 18s., less 24 per cent.; tnrough and 
through, 13s. 6d. to 14s. 6d., less 24 per cent.; smalls, 10s. 6d. 
to 1ls. 6d., less 24 per cent. Patent fuel, 18s. to 19s., less 24 
per cent. 


Iron and Steel Trade. 
Business at Dowlais is brisk, all mills being in full 
activity during last week. Following are approximate closing 
prices :—Pig iron: Standard, 55s. 44d. cash and 55s. 84d. 


month ; hematite mixed numbers, 67s. 34d. cash and 67s. 7d. 
month ; Middlesbrough, 55s. 1ld. cash and 56s. 3d. month ; 
Seotch, Gls. 9d. cash and 62s. ld. month ; 


Welsh hematite, 





74s. to 75s. dd.; East Coast hematite, 74s. c.i.f.; West Coast 
hematite, 74s. 6d. c.i.f. Steel bars: Siemens, £4 16s, 3d. per 
ton ; Bessemer, £4 16s. 3d. per ton. Iron ore, Rubio, 18s. 9d. 
to 19s. 3d. 


Tin-plate and other Quotations. 

Finished black plates, £9 15s. per ton; galvanised 
sheets, 24g., £11 to £11 5s. per ton. Block tin, £195 5s. cash 
and £194 15s. three months. Copper, £71 10s. cash and £71 7s. 6d. 
three months. Lead : English, £21 per ton ; Spanish, £20 12s. 6d. 
per ton. Spelter, £21 12s. 6d. per ton. Silver, 274d. per ounce. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

On the pig iron market the tendency is firm and slightly 
improving, and pretty much the same is true of bars. Latest 
accounts from the Diisseldorf "Change are to the effect that 
common qualities of merchant bars have been advanced in 
price, while basic hoops, as well as heavy steel plates, and also 
sheets, have been slightly decreased. On the whole, however, 
a more healthy condition has been in evidence during this and 
the last week, and more work is being placed in most branches. 
Production of pig iron rose to 1,646,882 t. in July, but deliveries 
of the Pig Iron Convention in June were 9 per cent. lower than 
during the preceding month, and exports in the first six months 
this year show a decrease of 65,000 t., compared with the same 
period in 1912. July returns in semi-finished steel show a 
decrease of 25,000 t., compared with the same month last year, 
and in girders and sectional iron the falling off in comparison 
with the previous month is 34,000 t. The various branches of 
the engineering and wagon building departments are well 
occupied. 


Regular Trade in Silesia. 

The raw and manufactured iron industry is satisfac- 
torily employed for the most part, although orders of weight 
are rather an exception, and the business done continues of the 
hand-to-mouth sort. Rates have remained tclerably stiff. 
Quite recently a slight upward movement was felt in some 
articles of finished iron. 


List Quotations. 

The following are the current rates, per ton free at 
works :—Raw spathose iron ore, M.13.10; roasted ditto, M.19 ; 
Nassau red iron ore, M.14.50 net at mines; spiegeleisen, 10 
to 12 per cent. grade, M.82; white forge pig, Siegerlan] and 
Rhenish-Westphalian quality, M.69; iron for steel making, 
Rhenish-Westphalian brands, M.74 to M.75; Siegerland sorts, 
M.72 to M.73; German Bessemer, M.31.50; Luxemburg 
foundry pig, No. 3, free Luxemburg, M.63 to M.65; German 
foundry pig, No. 1, M.77.50; the same, No. 3, M.74.50; 
German hematite, M.81.50; good merchant bars, common 
quality, M.98 to M.102; iron bars, M.140 to M.148; basic 
hoops, M.125 to M.130; heavy steel plates, M.112 to M.116; 
steel plates for boiler-making purposes, M.122 to M.126 ; sheets, 
M.125 to M.130; drawn iron or steel wire, M.122.50 p.t. 


The Coal Trade in Germany. 
Brisk activity is reported this week to prevail in the 
coal producing districts of Rheinland-Westphalia and Silesia. 
Coke has also been in remarkably good request. 


Austria-Hungary. 

Most departments report that demand and prices are 
improving, though buyers seem inclined to keep off the market 
as much as possible, and are only purchasing what is absolutely 
necessary. Pit coal and brown coal remain in active request. 


Quiet Business in France. 

Numerous inquiries are coming in, but little actual 
business is being done, and the market lacks animation. Changes 
in price worth recording have not taken place. Paris quota- 
tions are :—Iron and steel bars, 200f. to 210f. p.t.; special sorts, 
205f. to 225f. p.t.; hoops, 210f. to 230f.; girders, 210f. to 225f. 
p.t.; plates of 3mm. and more, 230f. to 250f. p.t. In the Nord 
prices for bars have gone down to 170f. p.t. In the East 
foundry pig is quoted 90f. to 92f. p.t. The position of the plate 
trade is moving from bad to worse, both with regard to demand 
and prices, but an exceptionally brisk activity prevails in the 
motor car department, and the wagon shops are also well 
engaged. 

Outlook Clearing in Belgium. 

Compared with the position a month ago, an improve- 
ment can be noted in manufactured iron, whereas in the pig iron 
trade the quietness of former weeks continues. Forge pig is 
quoted 68f. p.t.; basic, 68f. to 71f. p.t., according to contents ; 
foundry pig, 76.50f. p.t., but less is willingly accepted in cases 
where more work is on offer. Generally speaking, a languid 
sort of business is done, and the want of life and of enterprising 
spirit is still very marked. A little more briskness is felt in 
exports, especially in semi-finished steel; 76s. to 77s. p.t. 
f.o.b. Antwerp is willingly paid for rolled billets. A satisfactory 
condition prevails in the rail trade, and in bars a steady business 
was done last week, and rates have been tolerably firm in 
consequence. Basic bars for export are quoted £4 14s. p.t.; 
iron bars realise £4 19s. p.t. Inland prices have remained 
low and unremunerative ; consumers practise the utmost 
reserve, and 130f. to 135f. p.t. is still paid for basic bars, while 
iron bars fetch 140f. to 145f. p.t., free place of consumption. 
Wire rods can be bought at £5 1s. to £5 3s. p.t., owing to a general 
lack of orders, and weak employment at the mills. Plates are 
depressed, German competition being very keen, and the mills 
willingly agree to concessions in order to secure employment ; 
£5 7s. p.t. is the price generally paid for heavy steel plates, 
for ysin.- qualities £5 10s. to £5 lls. p.t. is quoted. Inland 
quotation for heavy steel plates is 140f. to 145f. p.t. For 
hoops 170f. p.t. is quoted, and export prices vary between £5 
and £5 10s. p.t. More life has been experienced in the wire nail 
business since peace has been proclaimed, and a brisk trade is 
anticipated in the next quarter. Some extensive orders have 
been booked at the construction shops lately. Symptoms 
of weakness noticeable last week in the coal trade have further 
increased, although, officially, prices are the same as before. 
Material changes in price are not expected till after the big Sep- 
tember tenderings for the State Railways. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, August 21st. 


OrpeERs booked by the Steel Corporation so far this month 
average 500 tons a day above July, which in turn was greater 
than June. Pending inquiries indicate a greater increase in 
September. Independents report equally favourable condi- 
tions. The peculiarity of the midsummer demand is the volume 
of business made up of orders of 1000 tons and under. In- 
cluded in these orders are many for bridge work. The largest 
recent structural order was 2000 tons for the Chicago and 
Alton shop. The Ford Motor Company is erecting a shop at 
Minneapolis, taking 1000 tons, and 1500 tons goes in a rubber 
plant near Pittsburgh. The Erie has ordered ten locomotives, 





and the Southern Railway 500 hopper cars and 800 gondolag 
Less pig -ron is being made. A number of southern furnace, 
are preparing to risk an accumulation of stock. New ship. 
building work is in sight for coast-wise service, but nothing ig 
publicly known of the promoters or the exact nature of the 
enterprise. The railroads feel abundantly able to handle the 
crops promptly, and the governmental assurance of enough 
money to meet all demands gives confidence ali round. [tig 
estimated that current orders reach about 65 per cent. of pro. 
ducing capacity, which means rapid inroads into the volume 
of accumulated business. It remains to be seen whether the 
coke people can hold up prices against the furnace and foundry 
interests, who declare prices ought to be 2.25 dols. In the firgt 
fourteen days of August copper exports were 39,240,320 Ib, 
Since January Ist export clearings have exceeded the corre. 
sponding period of last year by 67,049,920 Ib., or 15 per cent, 
Production for the first seven months exceeded same time last 
year by 74,500,000 lb. Stocks here are only 3,000,000 Ib, 
greater than a year ago, while European stocks are 36,000,000 Ib, 
smaller. The miners’ strike will reduce supplies between 
20,000,000 Ib. and 30,000,000 Ib. 








LAUNCHES AND TRIAL TRIPS. 


New Surpine Catsson ; built by Swan, Hunter and Wicham 
Richardson, Limited ; to the order of the British Admiralty 
for Portsmouth Dockyard ; dimensions, 100ft. wide at tho top 
and about 50ft. deep ; the caisson has been successfully towed 
to Portsmouth from Wallsend Shipyard. 


CHALISTER, steel screw steamer ; built by D. and W. Heider. 
son and Co., Limited ; to the order of Messrs. A. T. and EB, 
Gunn, of Cardiff ; dimensions, 440ft., 54ft. 6in. by 28ft. Gin; 
to carry cargo; engines, triple-expansion, 27in., 46in. and 
74in. by 48in. stroke, pressure 180 1b. per square inch ; con. 
structed by D. and W. Henderson and Co., Limited ; a speed of 
12 knots was obtained on trial trip, Monday, August 25th. 


Wrnamac, oil tank steamer ; built by Craig, Taylor and Co, 
Limited ; to the order of the Tank Storage and Carriage Com. 
pany, Limited, of London; dimensions, 427ft., 53ft. din. by 
3lft.; to carry oil in bulk; engines, quadruple-expansion, 
24in., 34in., 49in. and Tlin. by 48in. stroke, pressure 220 |b, 
per square inch; constructed by the North-Eastern Marine 
Engineering Company, Limited ; a speed of 12 knots was obtained 
on trial trip recently. 

MANCHESTER CIVILIAN, steel screw steamer ; built by Irvine's 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of the Manchester Liners, Limited ; dimensions, 400ft., 52ft. 
by 29ft. 6in.; to carry 8000 tons; engines, triple-expansion, 
25in., 40in. and 68in. by 48in. stroke, pressure 180 Ib. per square 
inch ; constructed by Richardsons, Westgarth and Co., Limited ; 
a speed of 12} knots was obtained on trial trip recently. 


PonToPporos, steamship; built by Wm. Doxford and Sons, 
Limited ; to the order of the National Steam Navigation Com- 
pany, of Greece ; dimensions, 379ft., 52ft. by 24ft. 9in.; to 
carry 7600 tons cargo; engines constructed by Wm. Doxtord 
and Sons, Limited ; launch, August 30th. 


Luz Buanoa, steel screw steamer; built to the order of 
Messrs. Lane and Macandrew, on behalf of the London and 
Pacific Petroleum Company, Limited; dimensions, 375ft., 
52ft. by 224ft.; to carry petroleum in bulk; engines, triple. 
expansion, 27in., 43in., and 74in. by 46in. stroke, pressure 180 |b, 
per square inch ; constructed by North-Eastern Marine Engi- 
neering Company ; a speed of 11.4 knots was obtained on trial 
trip recently. : 

HAMBLETON GRANGE, steel screw steamer ; built by Irvine's 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of Furness, Withy and Co., Limited; dimensions, 362ift., 
5lft. Ofin. by 25ft. 3in.; to carry 6600 tons; engines, triple- 
expansion, 25in., 40in., and 67in. by 45in. stroke, pressure 180 |b 
per square inch ; constructed by Richardsons, Westgarth and 
Co., Limited ; launch, September 2nd. 


ARABISTAN, steel screw steamer ; built by Wm. Gray and Co., 
Limited ; to the order of F. C. Strick and Co., Limited, of 
Swansea and London; dimensions, 412ft. 6in., 53ft. 6in. by 
29ft. 7}in.; engines, triple-expansion, 28in., 46in., and 77in. by 
48in, stroke, pressure 180 lb. per square inch ; constructed by 
Central Marine Engine Works; a speed of 14} knots was 
obtained on trial trip recently, 


OLDFIELD GRANGE, steel screw steamer; built by Irvine's 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of Furness, Withy and Co., Limited, for Houlder Brothers and 
Co., Limited ; dimensions, 400ft., 52ft. by 29ft. 6in.; to carry 
8000 tons ; engines, triple-expansion, 25in., 40in., and 68in. by 
48in. stroke, pressure 180 lb. per square inch ; constructed by 
Richardsons, Westgarth and Co., Limited ; launch, September 
3rd. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


S. Rawtines anv Son, Limited, general mill furnishers, 
inform us that their London office has been removed to 79}, 
Gracechurch-street, E.C. 








Contracts.—The Warner International and Overseas Engi- 
neering Company, Limited, informs us that the ‘“‘ M. and G.” 
Truck and Engineering Company, Limited, has received the 
third repeat order from the Colombo Railway for ‘“ M. G. 
Warner ”’ trucks, making four consignments in all of Warner 
cars dispatched to Colombo. The wheel-base is 9ft., the length 
over body 18ft. 8in., and the length overall 28ft. The gauge is 
3ft. 6in. 


ENGINEERING STANDARDS COMMITTEE : REVISION OF REPORT 
No. 51.—Report No. 51 of the Engineering Standards Committee 
deals with wrought iron for use in railway rolling stock, and was 
first issued in*August, 1910. Since that date several points con- 
nected with the specification have been brought before the atten- 
tion of the Committee, and as a result the revised report now 
issued has been. prepared. Several important modifications 
have been made. The number of tensile tests and of bend test 
required for best Yorkshire bar iron has been reduced and the 
quenching test for best Yorkshire iron has been deleted. A 
quenching test for grade B iron has been added. ‘There ha 
been an increase in the minimum contraction of area per cent. 
of original area required in round and square bars of grades A 
and B. The use of standard test pieces B or F for angles, flat 
bars, and other pieces exceeding lin. in thickness is made 
optional. When blooms, billets, and pieces of finished iron 
exceeding 16 square inches in sectional area have to be tested 
the material may ke drawn down into a bar 2}in. square ox 24in. 
in diameter and tested for compliance with the requirements otf 
the tensile tests for 2}in. rounds and squares. For blooms and 
billets, for bars over 2}in. diameter or side and for flats over 
lin. thick bend test pieces are provided. The report costs 
10s. 6d. net, and may be obtained from Crosby Lockwood and 
Son. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

C op jes of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete specification. 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


PUMPING AND BLOWING MACHINEKY. 


92.830, October 7th, 1912.—-IMPROVEMENTS RELATING TO 
ReciwROCATING Pumps, William Hamilton Martin, of 
Beeldenhuis, Flushing, Holland. 

This inyestnen relates to that class of reciprocating pump 
in which it is possible to alter the quantity of liquid delivered 
per iroke. The invention is generally applicable, but as it has 
been specially devised for pumps adapted to supply the oil fvel to 
the cylinders of Diesel motors, A pump body may be employed of 
a simple form that can be made of forged steel and hardened, it 
being convenient as illustrated to employ a body having two 
barrel portions A B in alignment extending from an intersecting 


chamber C. Both barrel portions A B receive the plunger D. 


N°22,830 





The barrel portion A is formed with a seat E for a ball or other 
suitable delivery valve F, and the plunger D is bored or other- 
wise made hollow as at G and slotted or ported so as to place 
the intersecting chamber C, which has an inlet branch H and 
inspection cover I, into communication with a space J on the 
suction side of the delivery valve F. The extremity of this 
passageway G is provided with a seat K for a valve M that 
interrupts the communication and may have wings N or a stem 
extending some distance within the plunger so as to reach an 
adjustable rest that does not interfere with the free movement 
of the plunger. This rest may take the form of a pin or bar O 
extending through slotted ways P in the plunger D and carried 
by a crosshead R free to slide upon the latter, the crosshead 
having a pivotal connection 8 with levers or arms T upon a rock 
shaft U. This shaft U can be moved either by hand as through 
a lever handle V or by a governor as through a lever arm W and 
link connection X, and is mounted in bearings Y Y! in the 
intersecting chamber, the bearing Y having a suitable stufling- 
box. In one extreme angular position of the rock shaft U the 
cross head R occupies a position where the rest O serves to sup- 
port the suction valve M throughout the whole of the stroke of the 
plunger D so that no liquid can be delivered. In the other 
extreme position the valve M is supported so that the seat K 
ut the end of the plunger engages it at the commencement of the 
delivery stroke so that the whole of the latter is effective, it 
being understood that the suction valve M moves with the 
plunger. With every intermediate position of the rock shaft U 
the value of the delivery stroke is varied.—August 13th, 1913. 


27,388. November 28th, 1912.—IMPROVEMENTS IN AND RELAT- 
ING TO Fxiuip Compresstnc Devices, Walter Victor 
Turner, of Swissvale Station, Pittsburg, Pennsylvania, 
America. 

This invention relates to fluid compressing apparatus, and has 
for its object to provide means for preventing the lubricant 
employed in the apparatus for lubricating purposes from being 
distributed throughout the system together with the fluid 
which has been compressed by the compressor, and at the same 
time ensuring efficient lubrication between the piston and the 
cylinder wall. The invention is shown as embodied in a well- 


N°27388 





ag DE 


known type of fluid compressor comprising a cylinder A, a 
compressing piston B mounted therein, and a cylinder head C 
camrying the usual inlet and outlet valves. In the cylinder 
bushing D at the outer end are drilled one or more longitudinal 
holes E having inwardly extending radial grooves F at the extreme 
outer edge and ports G leading from the inner end of the holes E 








to the interior bearing face of the bushing D. Adjacent 
to the inner face of the piston ring H an annular groove I is cut 
in the piston B, and this groove is so placed as to register with 
the ports G when the piston is in its extreme outer position. In 
operation the lubricant carried forward by the outward move- 
ment of the compressor piston is forced into the holes E and 
thence passes through the ports G to the annular groove I. The 
lubricant is thus conducted to the inner side of the piston rings 
and can then work back between the exterior surface of the 
piston B and the bearing surface of bushing D to the crank case 
chamber. It will thus be seen that the oil entrained in front 
of the piston B is carried back to the crank case chamber and is 
consequently prevented from passing along with the fluid com- 
pressed by the pump. It will also be noted that this return 
movement of the oil is aided by the air pressure existing at the 
outer face of the piston.—August 13th, 1913. 


6216. March 19th, 1913.—IMPROVEMENTS IN OR RELATING TO 
AIR AND LIKE FLuip CoMPRESSORS AND EXHAUSTERS, 
Charles Leonard de Wilde Reader, of Hursley, near Win- 
chester, Hants. 

This invention relates to improvements in air and like fluid 
compressors and exhausters and their valves, and it is designed 
to render them more efficient in operation by improving their 
general construction and the arrangement of their valves. 
As shown, the machine comprises a single cylinder A, 
which is mounted on a crank case or base B in which 
is journalled the crank shaft C from which the piston D 
receives its motion. At a convenient number of places around 
the top of the cylinder, determined in general by its dimensions, 
a number of pairs of multiple non-return ball valves G H are 
provided, one G of each pair serving for the inlet of the air or 
other gas and the other H for the outlet. These valves 
are mounted in recesses provided with seating flanges E 
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formed in the flanged upper portion A! of the cylinder. The 
non-return ball valves employed are preferab!y formed with 
reversible seatings, and the seating of the lowermost or inlet 
valve rests directly upon the seating. flange proper E, whilst 
the upper valve seating is spaced therefrom by intermediate 
washers or facing pieces. The two valve seatings are together 
held in place in their recesses by means of vertical bolts I— 
four being shown in the present instance—-which engage with 
their heads countersunk holes in an upper ring J and which pass 
through holes or grooves formed partially in the side edges of tha 
valve seats and the interior side of the recesses in which the 
valves are housed. The inlet and outlet valves G and H 
are so spaced from each other and disposed in their recesses 
that flat narrow slots or ports K communicating with the interior 
of the cylinder A lead to the space between the two seating rings. 
Thus nominally all the balls rest by gravity on their seatings 
and those on the lower seating lift to admit the air on the down 
or out stroke of the piston D, and those on the upper seating lift 
as the compressed air or gas is expelled. The upper valve 
seatings form a stop to limit the upward movement of the balls 
away from the lower seatings, whilst the movement of the balls 
away from the upper seatings is limited by the underside of a 
water-jacketed cover plate L containing the delivering port M. 
The valve seatings are so arranged that upon the suction stroke 
of the piston the balls of the inlet valves will rise up directly 
into the corresponding countersunk seatings of the delivery 
valve, which is so placed immediately above and kept in this 
position by the vertical bolts I. It is preferred, as shown in the 
drawings, to drive the piston D by means of an excentric N 
secured to the shaft C. This excentric N rotates in a block O, 
which is thereby caused to reciprocate in guide P formed in an 
enlargement Q on or connected to the lower end of the piston. 
Obviously two or mere cylinders may be mounted upon a common 
enclosed crank chamber or bed plate.—August 13th, 1913. 





TRAMWAYS AND RAILWAYS. 


24,263. October 24th, 1912.—ImMPROVEMENTS IN CONNECTION 
witH TROLLEY ARMS USED IN ELECTRIC TRAMCARS, 
TELPHERS, AND THE LIKE, Robert Dempster and Sons, 
Limited, of Rose Mount Ironworks, Elland, York, and 
John Wilson Broadhead, of the Hollies, Elland. 

This invention relates to trolley arms used in electric tram- 
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cars, telphers, and the like, in which springs are employed to 





keep the trolley arm in contact with the cable or conductor. 


When the trolley slips off the cable or conductor it has a ten- 
dency to fly up under the influence of the suddenly released 
springs, and damage often results. To obviate this it has been 
proposed to provide automatic mechanism whereby the springs 
themselves are set free or relieved from tension at the ends 
thereof remote from the trolley arm whenever the trolley arm 
escapes from the cable. According to the present invention, 
both the trolley arm and the spring or springs are mounted on a 
hinged plate, which is engaged by a pivoted catch. A indicates 
the cable, B a plate secured to the car or telpher. On the plate 
B are carried a stop piece C and a pivoted catch D, and to this 
plate B is hinged at E another plate F carrying a pedestal G to 
which is hinged the trolley arm H, also connected to the pedestal! 
G by the spring I. It will be obvious that when the arm H is 
set free and rises in consequence of the pull of the spring I its 
momentum will cause the pedestal G and plate F to be pressed 
down into the position shown in full lines, releasing the catch D, 
which falls back. The effect of the rebound of the parts from 
this position and the weight of the trolley arm is to lift the plate 
F up to the limit permitted by the stop C and lower the trolley 
arm into the position shown in dotted lines.—August 13th, 1913. 


TESTING AND MEASURING INSTRUMENTS. 


18,583. August 13th, 1912.—ImMpRoveMENTS IN WATER 
Brake DynAMomETERS, Dr. Hermann Fottinger, of No. 13, 
Badecker Weg. Zoppot, near Danzig, Germany. 

This invention relates to adjustable and reversible brake 
dynamometers for measuring the output of a machine or shaft 
of the kind which consists of a turbine wheel driven off the shaft, 
a rotatably mounted casing surrounding same and a charge of 
liquid which transmits a power movement from the wheel to 
the casing and which is provided with adjustable means for 
throttling the liquid flowing from the turbine wheel. The 
invention can be carried into practice in the following 
manner:—A indicates the driving shait, B the turbine 
wheel, C the rotatable casing in which, by the operation of the 
turbine wheel a circulation of the water or of the other charging 
liquid is produced. For example, the throttling means may 
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comprise adjustable baffle surfaces, but in order to fulfil the 
conditions of the present invention these must be arranged in 
proximity to the outlet from the turbine wheel in order to keep 
the high liquid pressure away from the flat walls of the casing. 
The illustration shows the adjustable baffle surfaces D, which 
can be rotated forwards and backwards about trunnions E 
arranged on the casing. The baffle surfaces can be simul- 
taneously adjusted by means of extensions F, adjusting rings H, 
and driver pins K, whereby not only can the moment of momen - 
tum be regulated positively or negatively, but the pressure of 
the liquid can also be regulated at the same time. The pivoted 
baffle plates D form no part of the present invention. There 
are three other illustrations.—A ugust 13th, 1913. 


18,809. August 16th, 1912.—-IMPROVEMENTS RELATING TO 
APPARATUS FOR THE MEASUREMENT OF ELECTRICAL 
ENERGY, Henry Gottschalk, engineer, and H. Aron Elek- 
tricitétszihler - fabrik Gesellschaft mit beschrankter 
Haftung, manufacturers, both of 39, Wilmersdorferstrasse, 
Charlottenburg, near Berlin. 

The rotating member of the meter is indicated as comprising 

a dise A situated within a chamber B containing mercury. The 

stationary magnets of the meter are indicated at C D, the magnet 

C being provided with a compensating coil F surroundirg its 
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lower pole. The polarity of the pole pieces of the permanent 
magnets C and D is indicated by the letters S N respectively, 
the various electrical circuits of the meter being as follows :— 
The total current J traversing the meter passes from the positive 
terminal of the meter through the compensating coil F, the 
greater portion of this current indicated at J» passing in a radial 
path through the dise A between the poles of the magnet D, 
while the remaining portion Ja of the total current flows, after 
passing through a resistance W through a diametrically opposite 
portion of the meter dise A between the poles of the permanent 
magnet C. The currents J@ and Jb both leave the dise A at 
its central portion and re-combine to form the current passing 
to the negative terminal of the meter. The relative values of 
the portions J@ and J» of the current traversing the meter caa 
be varied by adjusting the value of the resistance W in any well- 
known manner. The operation of the apparatus is fully 
described.— August 13th, 1913. 
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corrugations, or make the corrugations deeper at intervals, , 1,066,756. Air Srarrer AND ReLier VALvE, C. i. abeck 
MISCELLANEOUS. either of which may be conveniently done in a machine when Dayton, Ohio.—Filed December 23rd, 1912. es 
making the corrugations. Another method of forming the The head of an engine cylinder has a relief passage with a 
8717. April 12th, 1912.—ImpRovEMENTS IN LUBRICATOR distance pieces is shown on the right. Here the plain sheets C | compressed air passage in it. A valve housing is mounted in 


the cylinder head having ports communicating with ty, 


are corrugated circumferentially at intervals at E on both sides, 
passage and compressed air passage in the cylinder hei 


: : ‘ . : . relief 
the ridges of the corrugations E bearing against the ridges of } 


Pumps ror LocoMOTIVES AND THE LIKE ENGINES, Giovanni 



















Benedetti, manufacturer, of 32, Via Tadino, Milan, Italy. 1 lesen eae ae shed aaa Aiems Reena , i Ca 
A is the socket or standard for the pump. The reservoir B | 2° tien i a cae Pe - eee ae mga t + “wr sage the aside 
is fixed upon this standard by means of preferably four screws | CO}Tugations A away from the other parts of t <a sheets. pre 
C, which screws allow of an easy mounting and dismounting of A further modification is shown.—August 13th, 1913. also 
the apparatus. A cover D closes the pump at the top. EE', | 3976. February Mth, 1913,—IMPROVEMENTS IN OR RELATING arr 
&c., indicate vertical plungers having slidable annular members wo Aprapatus yor. Puniryvore Gises. Josef Forder, of 7) 
F arranged at their.extremities. The plungers are mounted on 12: Wikéosiasllna:. ‘Anchen: PE eat ce : used 
a plate G and are operated by means of a connecting-rod H This invention relates to a device for purifying air or gas of if tl 
es ni foe ron ye A apr mania call ape ae br — ~ the kind in which the particles of dust are separated by means of dl . 
mounted pon. aft KA rotary motion isgiven this aft @ Sieve or itr, and te dst i blown away at intervals fom va 
: 2st ea 5 4 on SRE, dn; aekech the filter by a gas or air current sent in the opposite direction ‘ 
through whic h the oil can enter the chambe a Nek ABER Re SEIN and conveyed into a dust collector. A construction is shown in as W 
chambers on their part communicate with the outlet cham bers the accompanying drawing. In the casing A the drum B is vhit 
0 0}, &., by means of bores NN}, &c. The device operates | rotatably mounted carrying the filter C. The gas is admitted bs 
in the following manner:—Regarding the function of ’ ? sing 
one of the little pumps it can easily be seen from the draw- m, t 
ings that when the piston is pressed downwardly the annular hi 
slide member F will also descend on account of the pressure upon wht 
the liquid in the chamber O. This member F only descends dire 
until it comes below the aperture P, whilst the plunger E still of t 
descends and thus forces the oil through this aperture P from q 
geel 
N°8717 thr 
jal D - poppet valve controls the admission of compressed air to the B ( 
aaa es =F cylinder of the engine. Piston valves are mounted in the valye Phe 
= housing and control the relief ports and compressed ai: ports mo 
thereof which communicate with the relief passage anid con. axi 
pressed air passage in the cylinder head. The poppet valve i * 
and piston valves are mounted upon a common stem. ‘!here of 
Ee are two claims. 
1,067,199. Coau LEVELLING MACHINE FOR BEEHIVE ()yENs, 
J W. Sangster, Covington, Va., assignor to Covington Machine 
Company, a Corporation of Virginia._-Fuled July Tih. 1908, 
The machine has a vertically movable element carry:ny a 
number of foldable and extensible arms consisting of a niinber 














where it is distributed into the cylinder or other working parts 
of the engine. When the plunger E rises into its highest posi- 
tion the annular slide member F is also lifted into its highest 
position by means of a cross pin Q at the extremity of the 
plunger, and in this position closes the outlet opening for the 
oil P. A graduated dial is provided which permits of increasing 
or decreasing the quantity of the forced out liquid. This is 
effected by moving a pointer or the like R from the right to 
the left or vice versa, which causes a pin 8 within the chamber M 
to move towards or away from the aperture N and thus to regu- 
late in this manner the distribution of the oil into the working 
parts of the engine. The pointer R and the pin S could be omitted 
so that the quantity of the oil passing through the pump would 
be automatically,and proportionately regulated by the speed of 
the engine, which imparts a more or less quick radial movement 
to the lever J which operates the pawl I. The pawl causes by 
means of the ratchet wheel Z, which is keyed to the shaft Kk, 
a more or less quick rotation of the shaft and a corresponding 
operation of the plungers E E', &c.—August 13th, 1913. 


23,789. October 18th, 1912.—IMPROVEMENTS IN APPARATUS 
FOR HEATING OR CooLinG Fxiuips, C. Whittaker and Co., 
Limited, of Dowry-street Ironworks, Accrington, and 
Thomas Whittaker, of the same addres:. 

This invention relates to that class of apparatus having 
rotating drums with corrugated and plain surfaces, which pass 
alternately into liquid in a tank and through a current of air 























N023,789 ' 

ll 
NY} | Let | 
| E) Aelolededfof fhe 






































or gas, thus exposing films of liquid to the air or gas. In some 
forms of this kind of apparatus the liquid is retained for some 
time in the corrugations as in tubes, thus decreasing the effi- 
ciency and requiring more power to drive. The object is to 
construct apparatus of this kind in which, while retaining the 
advantages of corrugations, there shall be no retention of water 
in bulk when rising from the tank. Corrugated surfaces A 
are arranged in concentric rings round a shaft or drum B alter- 
nately with concentric plain surfaces C and with distance pieces 
D between the corrugated surfaces and the plain surfaces on 
each side, thus allowing the liquid to drain down between the 
corrugations and the plain surfaces instead of being retained, as 
is the case where the corrugations are in contact with‘ plain 
surfaces. A convenient method of forming or constructing 
the distance pieces is to press button or cup-like projections D at 


bevelled gear is mounted on an upright axis, and there is a 
bevelled gear upon the shaft. 
when the wheel is in its inclined position, and the gears are so 
arranged as to permit of adjustment of the tilting gear without 





through the branch D, passes through the drum, and is dis- 
charged through the branch E. The compressed gas current 
periodically switched in passes through the perforation F of the 
spindle into the loosely suspended nozzle G—which is always 
directed downwards—towards the filter © and blows consecu- 
tively the dust from all points of the circumference into the 
collector H, the transverse partitions I preventing the dust 
blown off from being again carried away by the drum. The 
casing A may be made with double walls and provided with a 
heating coil K, and the collector H is connected to the casing 
below the drum through a valve by which the collector can be 
closed off.— August 13th, 1913. 








SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


1,066,995. TintiInc MeTALLuRGICAL Furnace, W. 
jun., Denver, Colo.—Filed March 15th, 1913. 

The furnace is pivotally mounted, and is provided with com- 

municating combustion and crucible chambers. The lining in 
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Case, 













\ en 


the crucible chamber is provided with a number of closely 
spaced refractory projections engaging the periphery of the 
crucible. An oil burner communicates with the combustion 
chamber, and means are provided for supplying air at a low 
pressure to the burner. There are five claims. 


1,067,064. Water Wueet, J. D. Ripson, West Toronto, Ontario, 
Canada.— Filed July 1\th, 1912. 

The water wheel is mounted at an incline to the water, the 

shaft supporting it and around which it rotates being inclined 

from the vertical. Means are provided for tilting the shaft 

to a vertical position and carrying the wheel therewith. ,A 


1,067,064) 








These gears mesh with each other 


bing the gear on the upright axis. There are sixteen 





intervals on the corrugated rings at the top and bottom of the 


distur 
claims. 


1,067,199] 
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of jointed members each provided with means for preventing 
the separate parts of the arm from dropping below a horizontal 
line when they are extended. There are twenty-three claims. 
1,067,286. Rorary VALVE For EXPLOSIVE R, 
Trott, Denver, Colo. Filed July 19th, 1909. 

The engine is fitted with a hollow crank shaft having in its 
circumferential surface a port communicating with its interior. 
| A bearing supports the shaft at a non-ported portion of its 


ENGINES, S. 





length, and a non-bearing sleeve surrounds the ported portion 
of the shaft. The sleeve has an opening adapted to register 
with the port during a part of each revolution of_the shaft. 
There are two claims, 
1,067,516. HicH-pREssuRE Nozziz, W. H. 
Francisco, Cal.—Filed December 2\st, 1911. 
The nozzle section is provided with an elbow having a spherical 
bearing fitting within the base of the nozzle section. A tube is 
arranged within the spherical bearing, which has annular scats 


Gleeson, San 





at opposite sides and of approximately equal diameter. This 
tube has one of its ends recessed to engage one of the seats and 
to form a shoulder to bear tightly against it. The inlet end of 
the tube fits the seat at the opposite side of the bearing. There 
are three claims. 
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THE GIOVI LINE AND CHIAPPELLA STATION. 
(By our Italian Correspondent.) 
No. ITI.* 

Comix now to diagram Fig. 8, and leaving 
side the circuits of the electric compressors and fan, as 
pm those of the gauges, lighting and test lamps, we 
‘ cee at the control circuit. 
this circuit, when only one locomotive is being 
used, feeds the various relays which regulate the flow 
of the compressed air necessary for the working of 
the apparatus connected with the stators’ circuits. 
It is represented in Fig. 8 by dotted lines, and begins, 
as will be seen, from the terminal A of the switch m} 
which is provided with ten plugs. It is fed by 
single-phase 80-volt current from the transformer 
m, the secondary of which hasan earth connection, for 
which reason all the relays have also a terminal in 
direct communication with the earth. The length 
of the circuits is, therefore, reduced by half. 

The relays of which we are speaking will be clearly 
gen in the diagram. They may be divided into 
three categories. 

(a) ‘lose indicated by Nos. 5, 6, and 7 in Fig. 8. 
The firs’ two of these serve for the rotation of the 
movable dise of the primary switch round its own 
axis in both directions ; the third is for the raising 
of the said dise—see also h in Fig. 7 (ante). 


one of the relays 5 and 6. It is preceeded by that 
of one of the relays 8 or 9. This is done so that the 
speed controller should always work with open circuit, 
and thereby avoid damage due to arcing between the 
fixed brushes and the contacts of the cylinder of the 
controller, ; 

To put into action the relays the little switch of one 
of the starting controllers S—Fig. 8—in the cab 
must be moved. This does not immediately cause 
the relays to act, but actuates one of the four 
auxiliary relays of the controller O, shown by numbers 
1, 2, 3and 4. These do not work the compressed air 
circuits themselves, but merely serve to establish 
contacts for the purpose of closing the circuits which 
feed the other relays. 

Let us now see how the different circuits are fed 
and how they close successively. 

The control switch 8 is made up of three separate 
parts, shown in the diagram by ¢, y, and 6. ‘The first 
(c) is governed by the little switch of the controller— 
see Fig. 9—and consists of a controlling cylinder, 
on the surface of which there are four distinct series 


Fig. 8. There are besides the two series, 1 and 2, of 
fixed brushes which can be brought into contact with 
each of the four series of the insulated contacts by the 





revolution of the controlling cylinder above mentioned. 
In the position shown in the drawing (the position of 


of insulated contacts I., II., III., and IV.—-see | 





and of the speed controller; secondly, to drive with 
the starting (main) controller one or two other pieces 
of apparatus connected electrically when working 
with two or more locomotives. 

The upper controlling cylinder with its four series 
of insulated contacts is, in the drawing, naturally 
represented in projection. Should the cylinder be 
turned by means of an external switch made for that 
purpose, each series of the said contacts can be 
brought into contact with the series of fixed brushes 
shown below the said contacts, and be made to assume 
the four following positions :— 

Position IV.—For working with one locomotive 
only. 

Position III.—Locomotive working and controlling 
other locomotives coupled to it. 

Position II.—The locomotive inactive but is con- 
trolling the other locomotives. 

Position I.—The locomotive operating, but is con- 
rolled by one of the other engines coupled to it. 

Let us take, for example, Position IV.—the normal 
one in practice—in which the locomotive is working 
independently. Looking at the diagram it will be 
seen that, in this case, the two first brushes of each of 
the four groups are connected. The relay corre- 
sponding to the middle brush then acts, and each of 
the relays establishes two contacts. The upper of 
these closes and feeds the circuit of relay 6 or of relay 5 
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Fig. 8—DIAGRAM OF THE CONTROL AND REGULATING CIRCUITS 


(4) Nos. 8 and 9—in Fig. 8—which serve for the 
rotation of the speed controllers in both directions. 

(c) Relay No. 10—in Fig. 8—which controls no ap- 
paratus in the circuit of the stators, but serves to 
admit the compressed air to the head of the rheostat, 
thus enabling the latter, as is explained later on, to 
act and to regulate the rheostat at the moment when 
the cireuit of the rotors is closed by the movement of 
the controller. 

‘These various relays obviously do not act simul- 
tancously, but successively. The first to have effect 
is cither No. 5 or No. 6, according as to whether the 
locomotive is going ahead or in the reverse direction. 
Then, when the movable dise of the primary switch 
has revolved 60 deg. in one direction or another, a 
new cireuit is closed, which puts in action gpe of the 
two relays, 8 or 9, of the speed controller, according 
to whether the pace is slow or fast. When the speed 
controler has finished its revolution the circuit, 
which feeds relay No. 7 is closed, and this brings 
about the closing of the primary switch and the con- 
sequent closing of the other circuit, which puts into 
action relay No. 10 for the admission of compressed 
alr to the head of the rheostat. The action of relay 
No. 7 does not follow immediately on the action of 
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** closed’’) the brushes of series T. have no communica- 
tion with the contacts of the cylinder, while the brushes 
of series 2 are in communication with the contacts 
of series IV. For this reason the brushes are shown 
in the diagram with white squares superposed over 
the contacts in black. 

It is clear that when the small switch of the con- 
troller is in this position, the two upper contacts of 
the cylinder are in electric communication 6ne with 
another, and that they are disconnected by moving 
the switch. It therefore follows that at least one 
of the controllers must have its small switch in the 
position indicated if it is wished to put into action 
the various apparatus of the stators’ circuits. We will 
now keep fixed in this position the switch of the left- 
hand controller, and follow what happens when we 
move the switch of the right-hand one. 

This switch has four positions, the two nearer ones 
being for starting and reversing at slow speed, and 
the two more distant for full speed. The current 
passes to the four conductors, which are connected 
by one extremity to the brushes and, by the other, 
to fixed terminals on the controller O, another 
apparatus, which forms part of the low-tension 
plant of the locomotive. This contrivance has two 
objects: First, to close successively the actuating 
circuits of the control relays of the primary switch 





of the primary switch, of which that part only which 
has to do with the relay circuit is shown in the dia- 
gram. The lower part performs the same office for 
relay 9 or 8 of the speed controller p. For this pur- 
pose a sector @ is connected with the spindle of the 
switch. This sector has four circular contacts which 
connect, in pairs, eight fixed brushes. Four 
conductors from the auxiliary relays connect with 
the four bottom brushes, while the upper ones 
communicate with the feed conductors of relays 
6 and 5 of the primary switch and 9 and 8 of 
the speed controller. A contact p is also guided to 
the movable rod, a contact which, in the two extreme 
positions of the sector @, serves to close one of the 
two groups of three fixed brushes—1 and 2—in short 
circuit according as to whether the locomotive is 
going ahead or backwards. These brushes connect 
with the two conductors joined together at point R, 
communicating with one of the lower contacts of the 
auxiliary relays. They also connect with the two 
conductors in parallel with the feed contact of relay 6, 
and with the other two in parallel with the feed con- 
tact of relay 5. When therefore one of the auxiliary 
contacts is raised, on account of its contact from above, 
the tension in the wire X produces a current which 
feeds one of the two relays 6 or 5 through the sector @. 
Consequently the movable spindle of the primary 
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switch revolves, and with it also the sector @ and the 
contact p. This latter puts R in tension and ensures 
continuity of current in relay 6 or 5, while the putting 
in tension of R causes a current which goes to feed 
relay 9 or relay 8 of the speed controller through the 
medium of the sector @. The cylinder of this con- 
troller has a contact, which has two positions. When 


brought about by varying the surface of the electrodes 
| of the rheostat in contact with the liquid, and this is in 
its turn brought by the action of compressed air. If 
the water in the rheostat rises too quickly the current 
absorbed by the motors will pass through the trans- 
former D of the regulating relay and put into action 
the electro-dynamometer I. The influence of the 


in the first of these, it puts into short circuit the three | 


fixed right-hand brushes; when in the second, it 
affects the left-hand brushes. In either position the 


current passes to the corresponding lower contact and | 


feeds the lifting relay 7 of the primary switch. When 
this latter is completely raised the contact x is closed 


and the feeding circuit of the last relay 10 of the con- | 


trol circuit is established, thus permitting the entry 

of the compressed air into the head of the rheostat. 
The 050 electric locomotives are also provided 

with a group of four conductors for the electric 


coupling for multiple traction, as already mentioned | 


in Positions IIT., IL, and I. By this means any 


number of engines could be coupled, but the number is | 
limited to a maximum of three by the regulating | 


circuit of the rheostat. 

The regulating circuit, 
Fig. 8, by full lines, may also be 
under the same two aspects, viz., as being 
associated with service by a single engine or by 
multiple traction. We pass over the latter, merely 
saying that the locomotives are arranged, when 
multiple traction is resorted to, so as to be able to 
obtain varying hauling powers by changing the ratio 
of transformation of the transformers D and E. We 
will return, therefore, to traction by single locomo- 
tive and the regulating circuit of the rheostat. 

In this circuit, besides the starting and control 
switches already partly described, the following 
apparatus should be considered : 

A,—The regulating relay, which effects and regu- 
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Fig. 9-CONTROLLER SWITCH 


electro-dynamometer ITI. will thus be overcome and 
the movable contact H of the relay against the fixed 
contact I. will put into action relay M and conse- 
quently solenoid I. A discharge of compressed air 
from the rheostat will thus be promoted and the water 
will be lowered. Thus the resistance in the motor 
circuit will increase, and in consequence the primary 
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lates the connection of the water rheostat with the 
circuit of the rotors, in order that the starting may be 
gradual and not of a spasmodic nature. 

B.—The head of the rheostat, which regulates the 
entry and exit of the compressed air to and from the 
water rheostat and governs the height of the liquid. 

C.—The short cireuit indicator, which shows when 
the windings of the rotors are short circuited, and con- 
sequently when the start is effected. 

The working of the circuit takes place in the fol- 
lowing way, which can be followed by reference 
to the drawing Fig. 8. When the driver displaces 
the lever of the controller more or less distant from 
the point zero, according as to whether he wishes to 
go fast cr slow, he allows a current to pass into the 
so-called electro-dynamometer II. of the regulat- 
ing relay. The current, acting on the electro- 
dynamometer, transports the movable contact H of 
the regulating relay on to the fixed contact 2, and thus 
puts into action relay N of the head of the rheostat, | 
which, in its turn, affects the solenoid N,. This 
latter controls, by the lever at the head of the rheo- | 
stat, the entry of compressed air into the rheostat, | 
and therefore the gradual connection of the rheostat 
with the circuit of the rotors. The regulation is 











Fig. 1O—CONNECTIONS OF PNEUMATIC APPARATUS 


feed current of the motors will decrease up to the 
moment in which the action of the electro-dynamo- 
meter IT., again prevailing over that of dynamometer 
I., conducts the movable contact H on the fixed con- 
tact 2 and causes the water to rise again in the 
rheostat. When the water has arrived at its maxi- 
mum height the short circuit F closes ; the transformer 
E of the regulating relay is consequently brought 
into connection with the circuit of the electro- 
dynamometer II., and a flow of current is thus 
established in the entire circuit proportionate to that 
absorbed by the motors. The regulator relay has, 
in other words, the office of closing one of the two 
circuits which feed two relays applied to the head of 
the rheostat, and which admit, or allow the escape 
of, the compressed air. It must be added that when 
both the electro-dynamometers are fed by a current 
proportioned to that absorbed by the motors the 
movable contact H is kept against the fixed contact 2 
so as to keep open the admission of the compressed 
air to the rheostat and avoid the lowering of the water 
on account of possible air leaks in the rheostat case. 

The pneumatic apparatus—see Fig. 10—naturally 
comprises all the plant and piping which works by 
compressed air. This is produced by one or both of 





| liquids 


————— 
the compressors a, each of which is provided with 
retention valve ¢ and compresses the air into vt 
cylindrical reservoirs C and D placed on the top of the 
locomotive. The first of these furnishes the sto 
pressed air to several of the electric organs of he 

| engine as well as to the trolley, sander, and whistles. 
the second serves for the Westinghouse and Henry 
brakes. Compressed air is used contrary to th, 
procedure adopted in the 034, 036, and 038 LrouUps 
running on the Valtellina line—exclusively as a moting 
power for the electric apparatus. It is not, therefop, 
brought to the controllers to be distributed hy them, 

| but goes directly from the reservoir C, arriving jn the 
upper part of the various relays with which each 
apparatus is provided. These open or close the 
passage of the compressed air into the motor cylinders 
while simultaneously closing or opening the discharge 
into the air according as to whether they ar traversed 
or not traversed by the electric current. 





No. II.* 

ON resuming work in the Palais des Acad ‘mies oy 
Tuesday morning, 2nd inst., Mr. Gustave lrasenster 
read a paper ‘On the Use of Oxygen in Blast Pyp. 
nace Practice,’ which we give in full below, 

For some time past the Ougrée-Marihaye Company has been 
carrying out experiments on the use of oxygen in ietallurgy 
with special reference to blast furnace practice. In order 4; 
obtain the oxygen required the company has had recoury 
to the air liquefaction process, deeming that, in the present 
state of the science, this was the only process which could be 
regarded as capable of yielding, in commercial quantities ang 
suftliciently cheaply, the large amounts of oxygen which it wag 
necessary to employ. 

The system adopted at Ougrée for the liquefection of air 
and its separation into its elements is that of Georves Claude 
of Paris. Without entering into a detailed description of the 
process, @ description which those interested in the subject 
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can easily obtain elsewhere, a few brief explanations relating 
thereto will be given here. As is well known, the liquefaction 
of air by the Georges Claude process, is obtained by means ol 
great cold resulting from expansion, on doing work outside. This 
expansion, incomparably more eflicacious than any other, 1s 
obtained with the greatest ease by driving, by means of com- 
pressed air, an expansion vessel ; simply a piston working In 
a cylinder, very much like an ordinary steam piston. At 
Ougrée the pressure required for the compressed air is 15 atmos- 
yheres. This method of expansion, in spite of its efficaciousness, 
is incapable of refrigerating the air in a temperature sufficiently 
low for its liquefaction in a single stroke ; and it is by means ot 
what may be described as a temperature transformer that the 
air escaping from the expansion cylinder by a tube concentric 
to that by which it is admitted, is able rapidly to attain the 
temperature of liquefaction. : 
The liquid air having been obtained, advantage is taken in 
the process described of the difference between the boiling 
points of liquid oxygen and liquid nitrogen to separate the two 
elements. The boiling point of oxygen is — 180 deg. Cent., 
and that of nitrogen — 195 deg. Cent. This separation, however, 


| necessitates boiling the mixture, and this is effected very easily 


in a vaporiser; the gases resulting from the ebullition rising 
in a receiver, the sides of which are sprayed by intensely cold 
mixtures of more or less liquid oxygen and nitrogen 

which effect condensation and, as a result, the almost com- 
plete separation of the oxygen in the ascending gases. ‘I hanks 
to this arrangement, the apparatus allows of pure gaseous 
oxygen being obtained on the one hand, and, on the other, 
equally pure nitrogen containing at most a few hundredtlis of 
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igen. ‘The apparatus which has been so briefly described has | 
oxy upplied by the Liquid Air Company, Paris, and works 
beet nuously and almost automatically. 
— oxygen plant at Ougrée.— This plant is capable of making 
g00 cubic metres of oxygen per hour. It is composed of three 
psolutely similar liquid air units, each unit yielding 200 cubic 
avs 3 of oxygen hourly. A unit consists of :—(1) A com- 
erase capable of drawing in 1200 cubic metres of air per hour, 
MT of compressing it at a pressure of 15 atmospheres. This 
et yressor is belt driven from a dynamo, (2) A liquid air 
8 19 and tower, containing all the fittings and appliances 
Seay for the liquefaction and separation of the air into 
eee) aud nitrogen, (3) Two decarbonising towers. It is, 


oxygen - y ° ° * 
onyematter of fact, of prime necessity that the air drawn in by 
essors and sent into the liquid air machine should 


he comp! ~ a “ : ee 
have every trace of carbon dioxide it contains removed. With 


this object the air is made to pass through two towers containing 
prick chequer work, which is sprinkled with a solution con- 
taining soda. (4) A battery of desiccators intended to remove 
any moisture contained in the air. This battery is interpolated 
between the compressors and the liquid air machine, and 
therefore receives the air under pressure. The desiccation is 
efiected by means of calcium chloride. rs) 

The operations are of the simplest description, and the staff 
is very stall. The manufacture of oxygen from liquid air 
has become 9 thoroughly practical and business operation ; 
and thanks to certain improvements with which the Ougrée 
machinery 1s equipped, it has been possible to secure continuous 
working. ‘lhe energy required is only very slightly over 1 horse- 
jower for every cubic metre of oxygen. It is not possible, 
however, to base calculations on this figure, which, if anything, 
js rather too high, as, for a permanent installation, machines 
of larger capacity than 200 cubic metres of oxygen per hour 
would be used. The power absorbed by a cubic metre of oxygen 
would diminish the larger the machines, and the Liquid Air 
Company are at present engaged in making machines to produce 
1000 cubic metres of oxygen per hour, In these circumstances, 
and with the further improvements which will be made, it 
may even now be prophesied that with such machines of 1000 
cubic metres capacity of oxygen per hour the power consumption 
per cubic metre will fall to two-thirds of a horse-power. 

Experiments of the Ougrée Company.—Unfortunately no 
definite results can as yet be given as to the experiments it 
isintended to make. Certainly, some months ago a preliminary 
trial way carried out, but its duration was too short to justify 
conclusions being drawn. Owing to a set of circumstances 
quite distinet from the ultimate object of the experiments, 
this preliminary trial had to be discontinued, but it will shortly 
be resumed. ‘The experiments which it is proposed to carry 
out relate to two distinet problems :—(1) The first series of 
experiments will consist simply and solely of enriching the blast 
delivered to one of the company’s existing blast furnaces, by 
oxygen; that is to say, mixing with the blast for this blast 
furnace the 600 cubic metres of oxygen available. The per- 
centage of oxygen in the blast will be raised by these means 
from 20.8 to about 23 per cent. The problem to be solved is 
whether this degree of enrichment is sufficient to cause the 
anticipated phenomena to manifest themselves sufficiently 
distinctly. (2) Other experiments will be carried out in a smal) 
blast furnace which has been built, and in which working will 
be carried out with very high percentages of oxygen, and even 
with pure oxygen. In the latter instance, should the need of 
so doing be felt, recourse will be had to the Oscar Loiseau 
process, and the intense heat will be reduced by introducing 
some of the waste gases at the hearth, so that, in any case, 
the reducing atmosphere in the furnace will be entirely free 
from nitrogen. 

With regard to the results that may be expected, but without 
too rigidly anticipating effects or entering into theoretical 
speculations, it may be said that a reduced consumption of 
fuel, greater speed in the working of the furnace, and increased 
purity in the products may be looked for. So far as the power 
consumption in the manufacture of oxygen is concerned, the 
more highly the blast is super-oxygenised the smaller will be 
the volume it will be necessary to heat. On the other hand, 
although only actual experiment can decide the point, it may 
be necessary to heat the blast to a lesser degree. There would, 
therefore, be a certain amount of waste gas available. If it be 
found possible to work with pure oxygen it will not be necessary 
to heat the blast, in which case the gases available will supply 
considerably more motive power than will be required for the 
production of the oxygen. ‘To this must be added that enor- 
mous quantities of nitrogen will be available, the utilisation of 
which will more than defray the expenses involved in the 
manufacture of the oxygen. 


In opening the discussion, Dr. J. E. Stead expressed 
the gratitude of members to the author for having 
brought the subject before them. The advantage 
of the use of oxygen had been generally recognised, 
but the industry had been waiting for someone to 
make the necessary experiments. They had now been 
carried out, and practical results should follow the 
experimental work of the Ougrée-Marihaye Com- 
pany. It would seem that by the use of oxygen in 
the way described 12 per cent. increased yield was 
obtained with 5 per cent. economy in fuel, and he 
hoped that that would be borne out in practice when 
the plant was in full and continuous operation. 

Mr. Greville Jones raised the question of the distor- 
tion of the furnace lining when the percentage of 
oxygen was raised. 

Mr. Trasenster replied that in these experiments 
only a small amount of oxygen had been added, which 
was not sufficient to have any effect on the lining. In 
the event of the temperature being too high it could 
be corrected. 

The President, in thanking the author for the frank 
manner in which the information had been given. 
expressed a hope that in the course of six or twelve 
months another paper might be presented stating 
the results of a practical test under ordinary con- 
ditions, ; 

The next paper taken was that by Mr. Benjamin 
Talbot, ‘* Modern Open-hearth Steel Furnaces,” 
Which, in the absence of the author, was presented 
by Mr. Thomas ‘Twynam. This paper will be re- 
printed in full in a later issue. 

In the course of the discussion Mr. T. C. Hutchin- 
Son said that they had had the Talbot system in 
op-ration at Skinningrove for about two and a half 
years, the practice being to work with molten iron 
direct from the furnaces. The output reached 1100 
to 1200 tons per week, and the life of the roofs varied 
from fifteen totwenty weeks. The results had been so 
Satisfactory that it was intended to put down two addi- 
tional 120-ton tilting furnaces to receive the metal from 
the first furnace as a preliminary mixer. The decision 





to employ tilting furnaces and to make them of that 


capacity was to enable the works to have the option 
of taking out 60 tons, leaving 60 tons in, or to take 
out the whole 120 tons and then refill. The Talbot 
worked in this way would probably prove itself a 
very good furnace. 

Mr. A. E. Pratt, after referring to the question of 
preliminary refining, said the statement was made on 
page 8 of the paper: ‘‘ Another advantage which the 
use of the continuous bath offers is that the melter 
can take off slag at any time, and when steels of great 
variation are being made, such as for a steel with 
0-05 per cent. carbon to one with 0-70 per cent. 
carbon, this is a very important point.’ He would 
like further information on that point, as the Talbot 
process appeared to him rather adapted for running 
on metal having more or less the same composition 
heat after heat, such as steel for rails and structural 
requirements. 

Dr. O. Peterson said the question of tilting and fixed 
furnaces was attracting much attention in Germany. 
A great many open-hearth furnaces, some of them 
large ones, had been built in Germany recently, but 
only in one case had the tilting furnace been adopted. 
The question would have to be very carefully con- 
sidered, but it did appear that some of the advantages 
of the tilting furnace were outweighed by its dis- 
advantages, particularly that of high first cost, com- 
pared with the fixed type. With a furnace of the 
latter type making four charges a day in a 60-ton 
furnace, the output was 1500 tons a week, against 
1200 with the Talbot tilting furnace. In Germany 
steel makers were watching with great interest the 
course of events at Witkowitz, where fixed and tilt- 
ing furnaces would be in operation side by side, and 
where it would be possible to make comparisons as 
to their werking. The present opinion seemed to be 
against some of the contentions made by Mr. Talbot, 
but he hoped that the experience which was being 
accumulated would enable a decision as to the best 
mode of working to be reached in the near future. 
Various other processes were dealt. with in the paper. 
Last year, at Leeds, Mr. Talbot had referred to a pro- 
cess which he (the speaker) believed was the Hoesch 
process. That process was doing very well in Dort- 
mund, where with a 100-ton furnace an output of 
about 300 tons a day, or 1800 tons a week, was being 
obtained. The process yielded very valuable phos- 
phorie slag. 

M. Adolphe Greiner hoped that some evidence would 
be forthcoming at an early date as to the relative 
advantages of the various types of furnaces. The 
Bessemer process was being given up in countries 
where the ores contained a high percentage of phos- 
phorus. But in Belgium and on the Continent gener- 
ally Lorraine ores containing the proper quantity 
of phosphorus for the Thomas process were available. 
It was for this reason that the Continent had been 
slow to give up the converter and adopt the Siemens 
process. There was one thing against the open-hearth 
process ; it was not cheap, and could not from that 
standpoint compare with the Thomas process. What 
Mr. Talbot and other inventors had done was to 
enlarge the furnace. The larger the furnace the better 
the quality of the steel and the less the quantity of 
fuel used per ton of output. The last improvement 
was the tilting furnace, and although its application 
might be surrounded with difficulties in practice, 
he believed that if the Siemens furnace was to take 
the place of others that it was on these lines that the 
change would be effected. It had to be borne in 
mind that the sale of the product was the final test, 
and the question was what process would comply 
with specifications and at the same time could be 
worked at the lowest price. 

Mr. Greville Jones said that the point to be deter- 
mined was not whether a furnace was capable of a 
bigger output over a short period but over a period 
of twelve months. Mr. Hutchinson had said that the 
roofs only lasted from fifteen to twenty weeks, and 
if at the end of that period a large capacity furnace 
was from two to three weeks under repair, it meant 
that a good deal of capital was lying idle. 

Mr. Twynam replied briefly for the author. He 
said that various qualities of steel could be made in 
the furnace without any trouble. The statement 
as to what was being done in Germany was very 
interesting. In the United States a combination of 
the Bessemer and the open-hearth processes was being 
used. There pig iron of high phosphorus content 
from +2 to -25 had to be dealt with, and the combina- 
tion of the two processes was an advantage. With 
the duplex process an output of 5000 tons per week 
was obtained. Mr. Greville Jones had raised the 
question of output, and he would point out that 
before the furnace had to be shut down for repairs 
there had been an output of 20,000 tons. It was not 
a case of the furnace being out of service after a limited 
production. 

The President said the questions raised in the paper 
were most important to steel makers. He thought 
Mr. Talbot had met the main point of the criticisms 
made of the tilting furnace by his admission’ in the 
paper of high capital outlay and increased cost of 
upkeep. It was probable, however, that during the 
next twelve months some definite comparative data 
would be available from the working of the plant at 
Witkowitz, and he was glad to say that the general 
director of that plant, with whom he had been in 
communication, had stated that information would be 
given in due course, 





General Leandro Cubillo then read his paper on 
“The Manufacture of Armour-piercing Projectiles,” 
from which we take the following extracts :— 


If the steelfounder can be relied upon to produce an absolutely 
sound metal forging can be dispensed with, for the principal 
object of forging is not so much to give the pieces their final 
shape as for the purpose of transforming the crystalline structure, 
due to casting in metal moulds, into the fine-grained and almost 
amorphous structure which a material with the necessary phy- 
sical and chemical properties must possess. 

At Trubia, as in most factories engaged in the manufacture of 
piercing projectiles, forging forms a part of the entire process 
of manufacture. In any case the annealing of the metal is 
indispensable after casting without forging, er after forging, if 
forging is practised. If the metal has simply been cast, anneal- 
ing has the effect of restoring the molecular equilibrium which 
will have been destroyed by the unequal cooling of the steel in 
the metal mould, and the equilibrium imparted by annealing 
puts the piece into good condition to undergo the subsequent 
heat treatment. As regards hardening and tempering, these 
are absolutely indispensable operations, but the final hardening 
of the point presents the principal difficulty in the manufacture 
of the projectile. At Trubia projectiles undergo two hardening 
processes—the first by quenching in oil, followed by tempering, 
and the second when the mechanical work upon the projectile 
is completely finished, with the exception of putting on the 
saltire. This final hardening operation is the more important 
of the two, being that which gives to the point of the projectile 
that superior hardness which enables it to attack the hardened 
surface of the plate, and completely pierce it, whether striking 
it direct or at an oblique angle. The remainder of the projectile 
does not require to have the same degree of hardness, since, 
once the point has penetrated, the body of the projectile passes 
the hole without difficulty, and serves no other purpose than to 
impart the energy required to complete the work of total per- 
foration. If it is not possible to harden the point equally 
throughout its whole thickness it must at least be externally 
of an intense hardness, which may gradually diminish towards 
the interior, as in the case of the Palliser projectile, where this 
effect was produced by casting the point in a metal mould. 

Concerning the tempering of the point of piercing projectiles, 
with a view to removing to some extent the effect of the unstable 
equilibrium due to hardening, the practice is not to temper 
them after hardening, as it is considered preferable to run the 
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risk of possible fracture rather than reduce the hardness in any 
degree. The whole projectile is, however, submitted finally 
to a gentle heat treatment, which, as far as possible, ensures it 
against fracture due to any sudden and extreme changes of 
atmospheric temperature to which it is likely to be exposed. 
At Trubia the steel intended for the manufacture of piercing 
projectiles is melted in the open-hearth furnace. On the Con- 
tinent and in England crucible steel is used for the purpose, 
because the crucible process has always been considered the 
best for obtaining a material of the greatest purity, as required 
for this very special product ; but it is possible to produce in the 
open-hearth furnace a steel so low in phosphorus and sulphur 
as to be serviceable for making projectiles. For that purpose 
the very best and purest materials, such as Swedish iron and 
puddled blooms of Bilbao hematite iron, are employed. The 
ferro-manganese, ferro-chrome, nickel, and ferro-silicon used as 
additions are the purest obtainable of this class of metals. For 
the oxidation of the charge Campanil ore is used of the best 
quality to be found in the Bilbao district. The melting and 
refining processes are conducted with the greatest care, so as to 
avoid oxidation of the bath, and should it become oxidised, 
deoxidisers are added at the end of the heat. The ferro-chrome 
and nickel additions before charging are preheated in a special 
furnace alongside of the melting furnace, so as to avoid cooling 
the bath. The charge is not completely decarburised, but is 
tapped when the colorimetric analyses at the end of the refining 
operations indicate that it has reached the requisite degree of 
carburisation, taking into account, of course, the carbon in the 
ferro-chrome added to the bath. The metal, when finished, is 
poured into moulds of square section with rounded corners. 
They are lined at their upper ends with refractory material, 
intended to keep the metal fluid at the top as long as possible, 
in order to feed the shrinkage of the steel as it cools, thus largely 
preventing pipe. The ingot moulds are shown in Figs. 1 and 2, 
from which it will be clearly inferred that compression of the 
ingots is not practised at Trubia. 

The forging of piercing projectiles is an operation requiring 
the greatest care. Taking account only of the carbon percentage 
the material may be classed as hard steel, and more completely 
so when it is a chromium steel. It is of great importance that 
the ingot should be pre-heated before introducing it into the 
reheating furnace, and even then it is desirable that the furnace 
should be at a sufficiently low temperature. Unless these 
precautions are carefully observed the ingot is likely to fracture 
transversely, as has more than once happened within the author’s 
experience in Trubia. The reheating having been carefully 
performed in this manner, the ingot of 2} tons is forged under 
the press until it is circular in section throughout its length, 
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and of a diameter which exceeds that of the finished projectile | question was that of the heat treatment. It would 
> ime 3 » > apeaccary ini uw . 

by just so much as to allow the necessary machining. The appear that heat treatment could only affect the 

greater part of the head is then removed by cropping. The Aine atrubtare 1 verre fas iatauiebvne 1 

blank is then reheated and the point is forged, the blank receiving | M4CTO-structure, and ne ae ~MACKO-SUE uae stink seca 

the form shown in Figs. 3and 4. The annealing cperation is now | therefore when the latter was good, even after casting, 

necessary to restore to the material the conditions of equilibrium | no forging was required, 

which have been changed by the work of forging. The annealing Sir Robert Hadfield said it was difficult for one who 

is performed at the temperature deduced from the cooling curves, = 4 : : as 
was himself a manufacturer to deal with points in 


and, the operation being complete, the blank is passed to the ; eee j 
machine shops. es the paper without risking the charge of self-advertise- 
In the machine shop projectiles are first cut to length and then ment, but he was only anxious to give the latest 


bored out in order to form the cavity intended to receive the | - . mp . ‘ 
explosive charge. At the same time, the cylindrical exterior information. hey were much indebted to General 


and the point are turned up in the lathe, and the projectile | Cubillo, who had given them a previous paper on this 
is eer set mt in 9 he subject. It was often forgotten how much the steel 
ardening and tempering.—Though it is not necessary that | industry owed to Spain in this branch of work. 

the whole projectile should receive the intensive thermal treat- cae : ‘ 
ment which is required to give to the point the hardness necessary | Looking to the effects of tungsten upon steel the dis- 
for piercing, it is considered, nevertheless, that the hardening | covery of D’Elhuyar was of the greatest importance. 
of the entire projectile in oil is extremely beneficial. As the | He could not say all he would on the question of 
result of this operation, which must be followed by tempering, eS ar ce ie Gover A sani ahi 
the material acquires an extremely fine grain, and certain notable | Projectiles, because the Government, very properly, 
physical properties, as shown in the table giving the results of | Imposed a certain amount of secrecy upon those 
carrying out Government work, but he thought it 


the tensile tests. If the three characteristic tensile properties 
could be claimed that Sheffield held its own in the 


of the chromium steel are good, the corresponding properties 
of the chromium-nickel steel may be said to be quite surprising. | 7 : ‘ 2 son - 

4 . Peniure. | field of projectile manufacture. The difficulties 
involved were not easy to overcome. The largest 


It is inconceivable that any other material than the chromium- 
calibre shells of 15in. and 16in. struck their blow 


nickel steel can show a combination of properties equal to the 
elastic limit, the yield point, and the elongation per cent. of this 

at 50,000 foot-tons of energy. That blow was made 
in the millionth part of a second, and the effect 


steel, particularly when it is considered that this latter amount 
is measured in a length of 2.4in. 
concentrated on the extreme point of the shell, so 
that it could be easily un- 


For the oil-hardening a vertical furnace, heated by a gas 
producer, is provided. The projectile is heated about 100 deg. 

derstood that the material 
employed must be well 
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‘ ‘ : 
r s ie prepared, well hardened, 
i ee eed Bo ih ig eee and welltempered. General 
; ‘ Cubillo had not told them 
= VON — ok = WD — ae = —l all; it could not be ex- 
F1G. 3.—Armour-piercing Projectiles for 30°5-centimetre Gun. forged from a %-ton Ingot pected that he would do so; 
but he had drawn the veil 
a little from the secrets of 
the hardening shop. Hard- 
' \ ‘ ly enough stress had been 
—._ji — oon ae se eg snes [ yo laid on the importance of 
|| ae = soe a ooo >< bg the cap, as the best pro- 
! ] jectile in the world would 
ke ~ - GO -- = ~~ -810--—e- - 810 ~ ~~~ 810 ~~ *-- 810. ~ k- —- 810 a be simply shattered into 
Fic, 4—Armour-piercing Projectiles for 24-centimetre Howitzer, forged from a 2500-kilogramme tngot. fragments on the plate if 

1} Uppe 4 of the ingot after cutting off the top after the first forg 


it were not provided with 
a suitable cap. The 
modern development of the 
above its critical point, the temperature being measured by a | projectile cap had been made in English works. The 
Le Chatelier pyrometer. The hardening is then performed in latest form of cap was the hollow cap which was 
an oil bath of a capacity equal to ten times the weight of the f d . : oe bad 
projectile. The tempering is carried out at a temperature of [found to possess ady antages over other types. The 
400 deg. to 500 deg. Cent. Having been oil-hardened and tem- reason was difficult to explain, as it was not easy to 
— the mage rear ene gene acy yore a —— say what happened on impact, but it was believed 
jectile is now finished with the exception of fitting the saltire. . i ; cnn te i : gett 
After receiving the final heat treatment the projectiles remain that by taking away some of the metal the cap 
for about eight or ten days in the hardening department, at the | buried itself, and the shell was enabled to bring its 
end of which time, if they have not fractured, their capacity |enormous energy to bear on the plate. As an illus- 
to resist sudden changes of temperature is tested. The object | tration of what projectiles were capable of doing 
g. 


of this test is to ascertain whether a projectile can withstand é : & a f 
without breaking a sudden change of temperature of about he mentioned that a 6in. Hadfield projectile had 
60 deg. to 70 deg., which is a greater variation than is likely to | been fired three times against a 6in. plate before it 
occur in extreme climates. The test is performed by placing (the projectile) was broken into pieces. A 9-2in. 
a inate en aca ae chro cmt earner | projectile had been fired against an 18in. wrought iron 
The manufacture of the cap.—Since the introduction of cap | plate, and had been very little damaged after that 


projectiles the advantage has been recognised of making the cap | test. A recent test was the firing of a 12in. projectile 


——= 


additional information with regard to the stiffenin 
up of insecure foundations. It was largely « question 
of cost. He would like to know what was the Maia 
taken to put down a pile of about 1 m. in diametep 
through 30ft. of solid basic slag and what was the 
cost. Also whether there was any difficulty in With 
drawing the tubes, as he would expect to be ‘he cage 

Mr. Baar said, in reply, the price for driving was abou 
50f. per metre in hard soil and about 25f. in casy soi) 
With regard to the time element, one pile |\ad been 
driven per day of 12 hours to a depth of 15 nm, ye 
would point out that the same amount of concrete 
would be required on any other system, and that the 
cost would be four times as great. 

The author was thanked for bringing tly subject 
before the Institute. 

The Secretary read an abstract of a paper by Mp 
Emil Gathmann on “ The Commercial Production of 
Sound Ingots,” from which we take the /ollowing 

nae g 
description of the author’s method :— 

The new method consists in the employment of & metallic 
mould constructed to accelerate the cooling of the lower op 
greater portion of the molten mass and teemed ingot — approxj. 
mately from 80 per cent. to 85 per cent.—and to ietard the 
cooling of the uppermost portion of the ingot, thus causing thy 
upper portion to remain liquid much longer and to act «. a feeder, 
The upper portion of the ingot does not actually remain liquid 
much longer than in the usual arse for similar cross-sectional 
area, but as the cooling of the lower portion is greatly hastened, 
a differential rate of cooling is obtained, which is really what jx 
to be desired. Similar results have been obtained by employing 
firebrick, or heating of the upper part of the ingot by coke, 
charcoal, or the like ; but these methods usually offset any saving 
in a reduction of the crop ends by cost and delay in application, 
According to this method, it is essential that there be con. 
siderable lag in the cooling of the upper portion of the ingot 
compared with the time of freezing of the lower portion ; hencg 
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Fic. 1.—Ingot Mould and Stool on Rogie after Teeming 


the distance from the vertical central axis of ingot is made much 
less at the bottom of ingot, and is progressively increased towards 
the top of the ingot. 

One of the advantages of this new system or type of ingot 





of a softer material than that of the projectile, and it is now con- against a K.C. plate, and in that case the shell passed | 


sidered good practice to use an extra mild steel. These opinions 3 . 
notwithstanding, a quaternary steel is used at Trubia, though completely through the plate and was found three 


with a lower percentage of chromium and nickel than that con- | miles away in an undamaged condition. General 
tained in the projectile steel. Cubillo was heartily thanked for his contribution. 

Monsieur Girod, in a written contribution read by Monsieur Armand Baar then presented his paper on 
M. Greiner, stated that at the Ugine Works of the Girod | ++ Reinforced Pile Foundation for Blast Furnaces,” from 
Company the manufacture of projectiles had now been | which we take the following passages :— 


undertaken. At the outset the directors had » In Belgium, as well as in the North of France, and in the Grand 
practical experience in that branch of manufacture, Duchy of Luxemburg, a new system of foundations known as 
and the first step taken was to obtain a metal which | Franki piles is being employed with considerable success in most 
would give the proper shading down of the hardness | of the big works. The principle is, briefly, as follows :—A conical 
both lengthways and throughout the cross-section | PeTortor armed with a hard steel point is driven into the ground 
~~ & o eo . | by the help of a pile-driver. This perforator carries with it 

of the projectile. W ith a view to obtaining this telescopic tubes which serve as tubbing, and have an average 
effect they had conducted an investigation as to the | diameter of 60 cm. The perforator is then withdrawn and 
composition of the steel which would be the best for — by concrete, which is rammed down by degrees as the 
: : . ubes—commencing with the lowest—are withdrawn. By 
this purpose. The steel employed had the following | means of the ram the concrete is compressed so as to press against 
composition: Ni, 4 per cent.; Ch, 1-5 per cent.; | the sides of the bore-hole and to consolidate them, until ulti- 
carbon, 0-5 per cent.; with from 0-2 to 0-3 per cent, | mately the bottom is enlarged and a cone obtained, pressing 
of molybdenum, vanadium, or tungsten. The metal | 982inst the side walls of the cavity. Amongst applications of 
: ° ? 5 ss this process which may be referred to, one of the most interesting 

was annealed at a temperature of about 600 deg. | was the strengthening of No. 2 blast furnace at the Esch-sur- 
Cent. and gave a structure which, while still stiff, was | Alzette works of the Société Anonyme des Aciéries Réunies de 
sufficiently supple not to break under the whipping | Burbach-Eich-Dudelange in the Grand Duchy of Luxemburg, 


° . . oe , 3 and its supersession by a furnace of twice the size. 
action observed in oblique firing, and but little liable | emg te piles Ave. driven, each calculated to sustain a load 


to swell under the enormous shock on striking the | of 70 tons, and in order that the concrete arch, which had to rest 
plate. Out of a lot of 500 14in. shells recently manu- | rerio aA —— rege and on = 7 yetreemsg Peete dis- 
F eI . "i Pasi | tribute its load uniformly, there was placed above the masonry 
factured there had not been during the process of | , layer of granulated crystalline slag 4in. thick, mixed with a 
manufacture or afterwards a single instance of | little cement, so that if, under pressure, the fresh cement should 
cracking. These manufacturing results were confirmed | spread, any further increase in the load would bear upon the 


- ee : ae ave » iri crystalline slag and further compress the latter by crushing it, 
zs eng firing oar gees - wns The wt Asis — | after which the injection of water at the bottom would finally 
at an angle of 15 deg. from the normal, the striking | mortar the arch to the masonry, by the action of the cement 
velocity being about that determined experimentally | originally introduced as an addition, with the dust of the 


for bare penetration, the thickness of the plate being | powdered slag. 


ae . s nee ee The furnace is in full working order, and the method of con- 
: qual os radios little above the calibre of the projectile. struction has been perfectly successful, and shows no sign of 
The projectile passed through the plate, remaining | settlement. 

entire, and with only a small alteration of shape. In Another interesting application of Franki piles was made in 


ose trials 1g ; AVS © » ¢ | erecting the rolling mills of the Ougrée-Marihaye Company. 
ne oe — one pe phe nae a no On a tip composed entirely of slag blocks to a height of 30ft., 
engt 2 On sty © OF cap peng igen ed e 2a zit Une | resting on 15ft. of bad subsoil, these mills work 35ft. above the 
shells experimented on by General Cubillo. The | level of the Meuse gravels. The whole plant, mills, buildings, 
strixing velocity in the latest trials of 12in. shells gas — — 7 piles rag 9 cn yy through, 
avains = ‘ 5 : uis thick layer of slag. Not a single pile h ) left un- 
pe eR ey at an angle of 15 deg. was 600 finished during boring, and the whole of the work proceeded 
r *s per second. i 


2 : 7 B without interruption. 
Captain Balaiew noted that General Cubillo asked The Athus-Grivegnée Company has erected a similar plant at 
in the paper, ‘* Was forging an absolute necessity ? ” 


| Athus, under analogous conditions, but in this instance the 
Tata ae Sa ta 4 7 i anv -o of | Piles are only 30ft. long. The Cockerill Company, of Seraing, 
Castings we ae large ly used at such works as those of have made many applications of the system in different plants — 
Messrs. Hadfield’s, the Swedish works at Bofors, and | amongst others with a gasometer of 50,000 cubic metres capacity 
the Kolpino works, while Professor Jchernoff gave | —and at the present time the number of piles driven for this 
support to the view that projectiles could be cast. | CO™Pary, the first to make a trial of this system, has exceeded 
; rege S sap mmpse et 
On the other hand, they knew that the majority of | 
their projectiles were forged. Another interesting ! 





Mr. Andrew Lamberton asked the author to give 


is that it is possible to obtain a practically uniform cross-sectional 
area at top and bottom of ingot, and still obtain the benefits oi 


| the big-end-up type of mould. 


Fig. 1 shows the Gathmann ingot mould and stool on a car 
or bogie after teeming. The big-end-up mould will require 
a special type of stool to avoid such difficulties as might ordinarily 
be experienced in stripping, due to fins forming at the base of 
ingot and locking it to the mould. A downwards tapering 
plug ec’ seals the base of the mould ard projects through the 
stool pp’. When the teeming is finished the metal, by reason of 
the wedge-like taper at the lower portion of the ingot, is forced 
into virtual contact with the walls of the mould, which, due to 
their thickness, rapidly absorb the heat of the ingot. A slight 
differential or reverse taper is given to the inside of the mould 
at 15 to 20 per cent. from the top. The ingot in shrinking will 
automatically provide an air space at this portion, thus breaking 
the contact of ingot from mould walls and retarding the flow «1 
loss of heat from this portion of ingot. 

To obtain the maximum production of sound steel a hood or 
insulated top—Fig. 2—is employed, which covers the upper 
portion of the mould as well as the thin side walls thereot. 

I am of the opinion that in order to obtain really sound steel 
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-~s 
Fic:.2. —Ingot Mould with Thin Insulated Top 
it is essential that the ingot section progressively increase in 
area from the bottom toward the top; or, to express it i @ 


better way, the rate of freezing should be from the bottom 
upwards as much as possible, and as this depends more [ar- 


ticularly upon the least thickness of the ingot at its various 
horizontal planes, the greater thickness should obviously be at 
the upper end or top. If a feeding head is desired, [ have 


found that one made of cast iron gives as satisfactory results as 
the usual well-known sand or firebrick feeder head ; and I have 
made ingots with as little as 5 or 6 per cent. discard, employing 
this type of head. 


Mr. E. H. Saniter agreed that having the large ‘ nd 
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"the ingot on top was the better method. The 
tapering of the mould towards the top seemed to 
ye a very slight advantage, but the employment of 
© losed bottom mould with the big end up on cars 


© ° 
might have advantages in large shops. 
Mr. A. Windsor Richards referred to the statement 


t it was possible by this method to obtain sound 


av ; 
oh with a discard of 10 to 12 per cent. There 
~ Iq secin to be nothing remarkable in that. Did 


would 4 
the author refer to ingois of 30 cwt. to 2 tons? 


Because ingots up to that size could be produced in 
English practice without adopting any special method 
with a discard of not more than from 10 to 12 per cent. 

Monsicur Girod, in a written communication, said 
that the practical results obtained in his works, 
where from the very first they had employed the 
method ot having the large end of the ingot on top, 
confirmed the conclusions given in the paper, They 
obtained in current work from ingots of high-class 
steel 88 per cent. in billets, the crop from the head 
being 10 per cent. and from the foot 2 per cent. 
No other precautions were taken than that of fixing 
the dead head to the top of the ingot and adding 
before casting about 1} per cent. of silico aluminium 
(60 per cent. Si 30 Al), which had a very notable 
influence on the position of the dead head. Without 
such an addition or using only alloys of ordinary 
quality, such as silicium or silico-manganese, the 
useful output fell to 85 per cent. No pure aluminium 
was ever added either in the ladle or the moulds. 
No segregation was observed. 

Mr. Otto Frick then read a paper, ‘ The Electric 
Refining of Steel in an Induction Furnace of Special 
Type.” ‘This is a long paper of which it is impossible 
to make an abstract. It is throughout descriptive 
of the two Frick furnaces at Krupp’s works in Essen, 
of which the first came into operation in 1908. The 
author contrasts the induction furnace with the are 
furnace, and, naturally, looks with favour on the former. 

It may, he says, be concluded that the efficiency of an arc 
furnace for treating liquid metal will always be less than 50 per 
cent., and in melting cold scrap will only slightly exceed 50 per 
cent, The Frick furnace, on the other hand, shows an efliciency 
over 70 per cent., which may be further improved with larger 
furnaces. ‘The results of the Frick furnaces in Essen compared 
with those of furnaces of other types may, he considers, be 
thus summarised :-— 

(1) The design with a rotating cover has been found most 
suitable for melting cold stock. 

(2) The efficiency of the Frick furnace is much higher than that 
of other induction furnaces and of are furnaces. Consequently 
the energy consumption per ton of steel is lower, the annual 
production is higher, and the cost of production is materially 
lower than in other furnaces, 

(3) The method of making the lining and of preventing the 
cutting by the slag has lengthened the life of the lining up to 
three months without repair, a result which has not been im- 
proved upon by any other furnace. 

(4) The inclination and rotation of the bath are sufficient to 
secure all possible advantages, and are at the same time small 
enough to obviate the necessity of having too much slag to 
cover the bath. In this respect the Frick furnace is decidedly 
superior to other induction furnaces, and cannot be surpassed 
by are furnaces. 

The latter half of the paper discusses in detail the 
reaction in a Frick furnace, 

Mr. D. M. Campbell, who opened the discussion, 
said that Belgium was faced with the problem 
of refining Thomas or Bessemer steel, and electric 
steel could be made in Belgium as cheaply as any- 
where in the world. In the United States the cost 
of electric refining would be very high, as there was no 
basic Bessemer. In England the problem of electric 
steel was more difficult, because the quality of open- 
hearth steel was already very good, and it was difficult 
to show an improvement on present practice. Mr. 
Frick’s statistics for efficiency and loss were probably 
based on single cases, and were hardly representative 
of what was actually being done in current practice. 
With regard to power supply, it would be of great 
advantage if electric furnaces could be operated from 
the ordinary machines, so that in the event of a short- 
age of power and the shutting down of electric fur- 
naces the energy could be used elsewhere. Another 
point of interest was the size of the furnaces. In his 
opinion electric furnaces would not be made in the 
immediate future of any very high capacity, and the 
15-ton furnace in which a heat could be made every 
hour was quite a useful commercial unit. 

Mr. L. N. Ledingham said that unless the electric 
process would make it possible to use common steel 
scrap it would have little interest to Sheffield. No 
doubt the process would be of great use where power 
was very cheap, but it was quite another thing where 
power costs were high. 

Mr. Greville Jones asked the author what would be 
the cost of converting cold scrap into steel in his 
electric furnace. He had put the question to other 
electric steel experts, and the price appeared to be 
prohibitive, 

Monsieur Houbaer, in a written conrmunication, 
said he had not seen such a practical record as would 
enable conclusions to be drawn as to the actual 
working of electric furnaces. With regard to the 
possibility of refining steel and thereby getting rid 
of the sulphur in induction furnaces, the conditions 
were difficult to fulfil with 60 per cent. of lime present, 
unless there was a great reserve of heat, and in that 
respect the arc furnace had the advantage. The 
actual consumption of current might be higher 
with the are furnace, but the final result seemed to be 
in lavour of that type. The proper use of the induc- 
tion furnace was for melting; the refining proper 
would be better carried out in the are furnace, 





Mr. Frick dealt with the amount of energy required 
to keep his furnace hot, which, he said, was an 
important point. It only required 230 kilowatts 
for the 12-ton furnace compared with 600 to 700 
kilowatts for the Héroult furnace. It had been said 
that there was no great future for the big electric 
furnace, but his critic had mentioned 15-ton furnaces, 
which appeared to be a fairly large size. He felt 
that the 15 to 20-ton furnace would become the 
common practice, but the electric furnace could be 
made satisfactory up to a capacity of 25 tons. With 
regard to the efficiency of electric furnaces, that 
depended largely upon the power available. He did 
not believe that electric steel was going to replace 
crucible steel; broadly speaking, the material 
produced in the crucible was of such high quality 
and price that the question of a slight reduction in the 
cost was not of any great importance. The great 
field for the ordinary electric furnace was in the 
treatment of all kinds of structural steel. A question 
had been asked as to the cost of melting cold scrap, 
and in reply to that he would say he would rather not 
melt cold scrap in the electric furnace, as the heating 
agent would be too expensive. Such melting could 
be done just as well and much cheaper in the open- 
hearth furnace ; the electric furnace could deal with 
it at a later stage. 

The President proposed and the meeting carried a 
very hearty vote of thanks to Mr. Frick for his paper. 
This concluded the business part of the meeting. 

The following five papers were taken as read :— 
“The Effect of Heat Treatment on the Colorometric 
Test for Carbon in a 0-32 Carbon Steel,” by Professor 
EK. D. Campbell and Mr. F. D. Haskins ; ** A Method 
of Preparing Sections of Fractures of Steel for Micro- 
scopic Examination,” by Professor A. Campion and 
Mr. J. M. Ferguson; ‘So-called Crystallisation 
through Fatigue,’ by Mr. F. Rogers ; ** A New Method 
for the Determination of the Critical Points Ac, and 
Ar,,” by Dr. J. E. Stead ; and ** Note on the Principal 
Deposits of Iron Ore in Chili,” by Messrs. C. Vattier 
and N. Echegarai. 

The President proposed: ‘* That the best thanks of 
the Iron and Steel Institute be accorded to his 
Majesty the King of Belgium for having graciously 
extended his patronage to the meeting.” The resolu- 
tion was carried with acclamation. 

The President moved a vote of thanks to the 
Reception Committee and to all those who, by throw- 
ing their works open to inspection and by offering 
hospitality to the Institute, had contributed to the 
success of the meeting. 

Sir Hugh Bell (Past-president) proposed a vote of 
thanks to the President, and the Chairman having 
suitably responded, the proceedings terminated. In 
the afternoon members visited the Royal Park of 
Tervueren, where they inspected the Congo Museum 
and were entertained to tea by the Central Industrial 
Committee. 

Wednesday, September 3rd, was devoted to a visit 
to the Ghent Exhibition, while on Thursday there 
were alternative excursions to Seraing and Liége, to 
Charleroi and Mons. 





THE MOTOR SHIP MONTE PENEDO. 


WE have very recently commented on the value 
of reports as to the actual working of marine Diesel 
engines afloat, and we are glad to be now able to give 
some particulars as to the working of the engines of 
the above-named ship. It will be remembered that 
this vessel, which has a carrying capacity of 6350 tons, 
is driven by a pair of four-cylinder two-cycle Sulzer 
Diesel engines, which were described in full in our 
issue of September 6th, 1912. The report in question 
has been made by an independent authority in New 
York, and has been handed t» us by Messrs. Sulzer 
Brothers themselves. Though it does not mention 
the fact, there was at first with this ship, as with 
others, some trouble with the cast steel cylinder 
covers and with the pistons originally supplied. 
These troubles have now, however, it seems, been 
completely overcome, and up to date the ship has 
covered over 30,000 miles in the course of her 
service. 

One of the points which appears to have struck 
the observer was the fact that so little repair work had 
to be done on arrival of the vessel in port, the engi- 
neers being free to go ashore immediately on tying up. 
For ourselves, we are not quite so sure that this is 
altogether as it should be. It will be remembered 
that in o-der to examine a piston, the covers have 
to be removed, involving the breaking of numerous 
high-pressure joints, and we cannot help thinking 
that it is for this reason that the engineers did not 
examine the pistons. We are still conservative 
enough to consider that pistons should be looked at 
before commencing a voyage, and that the engineer 
should take all possible steps to satisfy himself that 
everything is in perfect order. We are quite aware 
that there is a certain school of thought at the present 
day which does not believe in these precautions being 
taken with regard to motors, its motto being 
‘‘ leave well alone”’; but the older marine superintend- 


ents who have had experience of the unexpected nature: 


of break-downs will, we fancy, agree with us. 
It is a little difficult to follow some of the figures 
given in the report, the most important difficulty 














we find being connected with the fuel consumption, 
which is given as 7.08 metric tons per twenty-four 
hours. ‘The engines were originally designed to give 
1700 brake horse-power at 160 revolutions per minute. 
Taking the reduction in power to be exactly propor- 
tional to the reduced revolutions, 140, at which the 
engines were stated to have been running, 1500 brake 
horse-power would result, and the consumption per 
brake horse-power per hour would come out at the 
surprising figure of 0.39 1b. Seeing that the builders 
only claimed a consumption of 0.49 Ib. at the time 
of the trials, the daily consumption is difficult to 
understand, unless the average brake horse-power 
was nearer 1200 than 1500. On the trials, the ship 
was expected to have a speed of 10} knots loaded and 
at full power. From the report she appears to have 
been doing 10.7 miles. From the way in which this 
information is given, it looks as if these must be 
nautical miles, and we cannot believe that this power 
could have given this speed unless the ship has been 
running light for some 20,000 miles. We must admit 
we are unable to offer a satisfaciory solution. The 
consumption of lubricating oil as given in the report 
works out to 0.013 Ib. per brake horse-power per 
hour calculating the horse-power actually given out 
as 1200. The report states that the fuel used is a 
gas oil having a specific gravity varying between 
0.86 and 0.89. 

On the occasion of the second visit of the inspector 
an opportunity was afforded of examining the interior 
of the cylinder, and it is stated that “‘ the wearing 
surface on the piston, piston rings and especially in 
the cylinder, were in perfect condition—the latter 
as smooth as a mirror. The parts of cylinder cover 
and pistons forming the combustion space appeared 
black as if covered with a thin coat of paint, no 
unduly large carbon deposits being visible. Neither 
was this the case in the exhaust ports; the fingers 
would not get blackened by reaching into them.” 
There is no statement as to the price at which this 
gas oil can be purchased, but we have no doubt that 
its use tends to greater cleanliness of the working 
parts than accompanies the use of the cheaper 
residual or fuel oils. The report states that no 
trouble was experienced with any of the main bear- 
ings, pins or guides, and it is interesting to note that 
with this ship again the parts requiring most attention 
appear to have been the air compressor valves. 

We are interested to note that, although the engines 
were designed to run at 160 revolutions per minute, 
actually they are stated to have run at only 140; 
even this we think is fully high for the class of ship. 
The minimum speed at which the engines can run is 
given as 70 revolutions per minute, and the statement 
we made when reporting on the ship that this was 
sufficiently low for all practical purposes, is confirmed. 
Attention is again drawn to the coolness of the engine- 
room, even in the tropics, and it is stated that the 
temperature did not exceed 30 deg. Cent. 

We are rather surprised to learn from the report 
that in spite of the very large number of spare parts 
carried in accordance with the requirements of the 
German Lloyd rules, very few of these parts had been 
used. We believe that this is quite contrary to the 
general experience of motor ships where most of the 
spare exhaust valves have to take their share of duty. 

It must be borne in mind that the report, though 
made by an independent authority, is, after all, 
made up from statements gathered from the chief 
and second engineers, and it is quite possible that 
these gentlemen were precluded from giving par- 
ticulars of the whole of the experience they had 
obtained with the running of the ship, and we shall 
hope to be favoured with a more detailed report 
from the superintending engineer in due course. 








BRIDGE OVER THE LOWER GANGES. 


THERE is at the present time in course of construction 
over the Lower Ganges a railway bridge to carry the 
Eastern Bengal State Railway. The bridge, a series of 
views of which is given on page 280, is intended to replace 
a steam ferry transhipment service now in use, and is 
expected to be completed in July, 1915. The views show 
the progress made up to May and June of this year. 

The bridge will be made up of twenty-one girder spans. 
Fifteen of these spans will be at 359ft. centres, while the 
remaining spans, which form the approaches, will be each 
75ft. There are to be in all sixteen well foundations 
sunk by open dredging 150ft. to 160ft. below lowest water 
level. The piers consist of steel trestles above the water 
level about 35ft. high, erected on masonry extending 
from low water to high water level, and erected on 
steel caissons. The gradients of the approaches are 1 in 400 
and | in 500 for the right and left banks respectively, the 
height of the banks near the abutments being 50ft. The 
protection works comprise stone-pitched guide banks, 
each about three-quarters of a mile long on each side of 
theriver. The bridge is designed for double lines of 5ft. 6in. 
gauge. The steel work was supplied in part by the 
Cleveland Bridge and Engineering Company, Limited, 
Darlington, and in part by Braithwaite and Kirk, West 
Bromwich. The substructure work and the erection of the 
steel work is being carried out by the Government staff. 
The consulting engineer is Sir Alexander Rendel. 

At the beginning of July this year the approach and guide 
banks were nearly finished ; twelve well foundations had 
been sunk and six piers completed. One main span and 
a service span will be erected this season. We have 
referred to this bridge on more than one occasion, the last 
being in our issue of July 26th, 1912, when some particulars 
additional to the foregoing were given, 
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A CONSIDERATION OF BRITISH EXPRESS | Western engines provide a very striking contrast. Several designs which appear in Table 1, hay 
LOCOMOTIVE DESIGN. |The “Counties” have nominally 28 per cent. very high ratio of heating surface to grate apea the const 
By E. A. JOHNSTON. | more tractive power, with only 2 per cent. more grate area being small for the nominal power of the The 
No. II.* | adhesion weight, 9 per cent. more heating durface, engine. In this category are included the "i hette 
It may now be of interest to compare our typical ‘and actually 4 per cent. less grate area, On the Western * Counties,’ the North-Eastern R Clas short 
° 3 a = . . 9 | . . ee ° ° 7 rr i ’ MESS, ’ 
engines with engines actually in service in this country, | basis of nominal tractive power, taking 90 tons as the North British 895 class, the Caledonian Railwa gre 
. >. = > . . } ° ° . . y , ay 4 
putting them in order of tractive power, so that com- | the weight of engine and tender in each case, the 140 class, and the North-Western * Precursors» be w 
parisons may easily be made. This is done in Table I. | ** Counties > should be capable of hauling 420 tons In these engines, when worked hard, the CONSUMptioy pe 
below. Two columns have been added giving the ' behind the tender at the same speed as the * City” of coal per square foot of grate area per hour is a wade 
’ type. 
TABLE I. Britis 
= fire-b 
. ~ Atl 
Cylinders. a: a ee Oe Boiler, 
S £1 Bo 2 SY aes ‘ than 
, SS “a a a “HS z 2 <.°) Heating surface. Grate area. Nort! 
x r. - Ss oF} mS Be mS & latio <” 
Railway. Class. = 3 5 Sie | PEL! on& | FZ cinta REMARKS. ay 
= > = oa: } aa Q Ss an S eS r) rp YVPpP H.S. Rie 
= s C ee fe on eee. 3 “| Actual. = id . Actual. Hove ‘ Midle 
= va > = =| Eos | = a} W W G. A. = 
= Bes al it. 
— Ser | ——— | ————— —_—— Sj a mate 
q in io cu. ft in tons Ib. | Ib sq. f. | sq. ft. | sq. ft. sj. Tt. facto 
N.ER. ... ... ...) 1287 19 26 8-53 gv 42.00 D5 20,603 490 1737 1947 27-00 29.96 64-3 With pressure reduced to 200 Ib. would correspond igs 
: almost exactly to type IV. ; a 100 
L.andS.W.R. 163 19} 26 8-99 79 39-00 200 20,023 513 1724 1968 27-00 29-25 67-4 Rather over-cylindered and uwider-boileredd, Not « side 
good as 415 class. : been 
Ww... ..: 3473 18 30 8-84 804 34-30 200 19,319 563 1818 1841 20-50 28°33 88-7 Extraordinarily over-cylindered and under-rated, Th 
N.E.R. 2011 19 26 8-53 82 35-30 200 18,314 518 1527 1745 20-00 26-54 76-4 Rather over-cylindered and very much under-boilered ous ° 
Remedied in R1 class. : of mi 
Typeengine ...! IV, 19 26 | 8-53 | 78 10-00 | 190 18,291 | 457 | 1749 | 1749 | 26-90 | 26-90 65-0 the - 
LE ... es 895 19 26 8-53 78 36-40 190 18,291 502 1618 1749 21-10 26-90 76-7 Rather short of adhe-ion and very short of bo ler power and 
. Cinnot be thrashed, - the 
M.R. ate ae 999 194 26 8-99 78 37-85 180 18,252 480 1557 1753 28-40 26-97 5A-S Excellent grate area. Good proportions all round, At 
2 pro} 
: ae : : ffer 
MR 2606 194 28 8.99 81 34-09 180 17,576 515 1519 1688 25.00 25-97 61-0 Short of adhesion, but otherwise excellent proportions, ; 4 
Type engine... Il. 184 26 8-09 76 38-00 190 17,341 | 456 1658 1658 25-51 25-51 65-0 by 
ee = / dest 
C.R. PS -e! 140 19 26 8-53 78 35-75 180 17,328 {84 16'5 1663 21-00 25-59 76-9 Very under-boilered es far as grate area is concerned, wid 
S.E.and GR. 731 19 26 8-53 80 83-00 180 16,895 512 1505 1622 20-30 21-95 74-1 Rather over-cylindered and under-boilered. only 
that 
L. and S.W.R... 415 19 26 8-53 79 37-10 175 16,795 452 1550 1600 24-00 24-62 64-6 Almost corresponds exactly to type engine. invé 
L.B. and S.C.R. .. 42 19 26 8-53 81 33-00 180 16,686 506 1635 1602 24-00 24-64 68-1 Excellent boiler, but rather short of adhesion. ae 
it re 
Typeengine.. Il. 18 26 7-66 78 36-00 199 16,416 456 1570 1570 24-16 24-16 65-0 the 
Ww 6 - . ati 
L. and N.W.R. .. 513 19 26 8-53 81 38-00 175 16,346 430 2009 1561 22-40 24-01 89-7 Slight deticiency in grate area fully compensated by 
large heating surface. 4 alte 
G. E.R. 1850 19 26 8-53 S4 34-35 180 16,090 468 1707 1500 21-60 23-76 79-5 Slight deticiency in grate area fully compensated by : 
large heating surface. ; : 
G.C.R. 1013 183 26 8-09 $1 35-30 180 15,819 148 1378 1519 21-00 23-37 65-6 Considerably under-boilered. face 
Joss 
Typeergine .. I. 74 | 26 | 7-24 | 78 | 34-00 | 190 15,507 | 456 | 1494 | 1494 22-83 | 22-83 | 65-0 re 
CwW.k. ... 3373 18 26 7-66 804 33-60 180 15,069 149 1664 1447 21-40 22-26 77-8 Exc: llent design throughout. Compare with “County dri 
class, nominally 28 per cent. more powerful. ab 
G. and 8S.W.R... 241 18} 26 7-87 814 33-00 160 13,600 4lz 1434 1316 18-00 20-25 79-7 Small grate compensated by larger heating surface. vel 
are 
heating surface and the grate area calculated accord- | class could take 310 tons, which, to say the least of high, but the large heating surface enables much of ‘ 
ing to the two formule given before. it, is open to doubt. the heat to be utilised. This method of working has 
In those cases in which large heating surface com- If the average technical observer of locomotive disadvantages, prominent amongst which are the ») 
pensates for a slight deficiency in grate area, as in| work were asked to name from the above table the following : ni 
the London and North-Western, Great Eastern, and | engines which do the best work in proportion to their (1) The necessity for a heavy draught, which means 
Glasgow and South-Western engines, the engines, nominal tractive power he would probably pick out usually a small exhaust nozzle and consequently 
when working hard with a high rate of consumption the following :—North-Eastern 1237—-R 1—class, increased back pressure. 
per square foot of grate area per hour and a heavy | Midland Railway 999 class, Caledonian Railway 140 (2) More ashes are drawn into the smoke-box and TI 
draught, are excellent steamers, and there is no doubt class, London and South-Western 415 class, the the coal consumption is increased owing to. partly TI 
that this gives rise to the saying of drivers that} London and North-Western “ Precursors,” the Great burnt small coal being drawn through the tubes, thus st 
OV 
TABLE I. hu 
w 
Cylinders. ; = : nO = +) Heating surface. Grate area. au 
> ‘ee 13 SiS See Sau in 
’ wie : =] ee a be oe ae Ratio " 
ae . 6 . is cs) = oF i> er ae oe q > . 
Railway. Class.) 3) 3 é wo! § |S 2e5/ ese siVP 1evp| HS. REMARKS. hi 
= iS s 2 = |e SA. | B.S] Actual | . Actual. . G A. 
s | GC 5 o 18 PS BT Ae W Ww = 
= t > ‘Eo Sit Fes | fs it 
~~ nn] > m+ o ct 
< =] e V 
in, in. | cu f in. | tons Ib | Ib. sq. ft. | sq. ft. | sq. ft. | sq. ft. 0 
L. and Y.R. ... 1526 4 16 26 12-10 | 75 59-00 180 25,559 4335 2507 2642 27-00 | 37-75 | 92-9 Lamentably deficient in grate area. It is no secret that these Xv 
} | engines are not good steamers, as would be expected. t 
L. and 8S.W.R. 330 4 16 2411-12 | 72 | 51-50 | 175, 23,893 | 464 2727 | 2465 31-50 | 35-21 86-6 Rather over-cylindered, otherwise well proportioned, Later engines 
have only ldin, eylinders. ; a 
CLR 49 | 2/ 21 26 10-40 | 78 | 53-43 200 23,320) 436 2400 2408 26-00 | 34-40 | 92-3 | The author has never found these engines do such good work in pro- 1 
portion to their nominal power as the C.R. 4-4-0s, and the very r 
deficient grate area probably explains this. se 
G.W.R. 171 | 2/18 30 8-84 | 804 54-20) 225 21,734 | 401 2143 2214 27-10 | 31-63 79-1 Although rather short of boiler power the work of these engines 18 4 
largely on easy gradients at high speeds, which does not make : 
such a demand on the boiler as lower speeds on steep gradients. { 
j 2 204 ) | F 
Type engine V.4| 3 | 162} 26 9-93 78 | 54-00; 190 21,293} 394 | 2192 | 2192 | 81-32] 31-32] 70-0 
& (4 14g | 
| | 
NER... 2... 2111/2, 20 26 9-46 | 80h 51-95 200 20,671} 398 | 1769 | 2122 | 23-00} 30-32] 76-9 | Asin the case of the Caledonian engines, the N.E. 4-6-0s never seem | 
| to do such geod work as the 4-4-0s, The R1 have r placed 
them on the heavy E.C. trains, the thecretical tractive power 
being almost the same. 
G. and S.W.R. .... 384 | 2 | 20 26 9-46 78 | 49-85) 180) 19,200} 385 1852 | 1987 25-00 | 28-38] 74-1 A little short of boiler power, but their proportions are generally 
\ | | very good, and their work reflects this. 
GC.R..W.. occ o] 1961/2 FOR: | BB | 6-00:) 81 52-60 180 17,576 334 1911 | 1818 26-00 | 25-97 | 76-5 Exceed in boiler power the calculated dimensions, and although cf 
| comparatively small nominal power for the 4-6 0 type they 
always do brill’ant work with loads within their capacity. 
L. and N.W.R. ...| 66) 2) 19 26 «8-53 75 48-50 175 | 17,520; 361 2041 1818 25-00 | 25-97 | 81-6 Slight deficiency in grate area compensated by large heating surface ; 


these engines, although the smallest of the 4-6-0 type, do most 
excellent work in proportion to their power. 


‘ increasing the chances of burnt smoke-box doors. 
(3) Much greater skill is needed in firing to avoid 


holes being pulled through the fire by the heavy 


Eastern ‘* Claud Hamiltons,”’ and the Great Western 


“the more vou thrash them the better they like it,” 
“City ” class. With the exception of the Caledonian 


but they are also heavy coal consumers. The two 


North-Eastern engines are interesting examples of 
the trend of locomotive design. The later R 1 class 
engines are identical in cylinder dimensions and driving 
wheel diameter with the older R class, but have 
25 lb. more pressure, much more adhesion weight, 
even in proportion to their increased tractive power, 
and a very much larger boiler with a decreased ratio 


of heating surface to grate area. The two Great 


No. I appeared August 29th, 


140’s, the types above mentioned are those which 
approach most nearly to the dimensions suggested 
in this article. The good work of the Caledonian 
engines is rather difficult to account for, but I think 
it is well-known that these engines cannot be thrashed 
to the extent that the two first ‘‘ Dunalaistair ”’ classes 
could be, these two designs approaching much more 
nearly to the ideal laid down for boiler power than 
the 140°’s do, 


draught, and also because of the difficulty of pulling 
the fire round into good condition again if any 1Is- 
take is made in manipulating it. 

From the foregoing analysis of the 4-4-0 type it 
would appear that this design ean produce all the 
power that can be usefully taken up by the adhesion 
of two coupled axles. It may therefore fairl) be 
asked why “ Atlantic ” type tender engines have been 
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constructed by no less than seven British railways. partments D. Through the former a solution of CaCl, is 
kept circulating, the brine being supplied and withdrawn 


The principal advantages of this design are :—The 
petter shape of fire-box that can be fitted, and the 
shorter coupling rods that are possible with large 
grate arows. Where inferior grades of coal have to 
pe used or where, owing to the high price of fuel, 
economy in coal consumption is a vital point, there is 
undoubtedly a good deal to be said for the *‘ Atlantic ”’ 
type. It is a curious fact, however, that only two 
British railways have taken advantage of the wide 
fire-box possible in this design, and in no case has an 
“Atlantic ’’ with narrow fire-box more grate area 
than the 4-4-0 Midland 990 class. In fact, only the 
North British ‘* Atlantics ’’ exceed 27 square feet, 
which is the grate area of the 4—4—0 North-Eastern 
Ri class. The experience of the North-Eastern and 
Midland with coupling rods in the neighbourhood of 
joft. contre to centre seems to show that modern | 
material and design have made these” quite satis- | 
factory. Further, they can always be reduced about | 
afoot in length for the same grate area by using out- 
side cylinders in the 4-4-0 type, which has so far only 
been done in the Great Western ‘* County ” class. 

The next design to be considered is the now numer- 
ous 4-6-0 class. The increase in speed and weight 
of many express trains has at last proved too much for 
the 4-4-0 type on anything but very easy gradients, 
and a more powerful engine has been called for by 
the traflic requirements. 

At first sight the 4-6-0 engine would appear to 
offer possibilities of 50 per cent. more power than the 
4-4-0 type, as the adhesion weight has been increased 
by that amount. But the limiting factor in this 
design is undoubtedly the grate area, as no greater 
width is available than in the 4—4—0 engine, and it is 
only by carrying the grate over the coupled axles 
that a slightly longer grate is possible. This, of course, 
involves a shallow fire-box, which is considered by | 
At any rate, | 











many engineers to be a great drawback. 
it reduces the direct heating surface in proportion to 
the grate area. For this reason in the following calcu- | 
lations the formula for heating surface has been | 
y ’ 
altered to 84 V1 , which gives a ratio of heating sur- 
face to grate area of 70 to 1, thus compensating for the 
loss of fire-box heating surface by an addition to the 
tube heating surface. As a fire-box placed between 
driving wheels cannot exceed 3ft. 6in. wide, and even 
a box 9ft. long inside is quite as much as can be con- 
veniently fired, it will be seen that 9ft. by 3ft. 6in. 
31-5 square feet is the practical limit of grate 
area in the 4—6—0 design. 


2 VP, 
W 


Taking the formula GA where P | 


205, W = 78, and GA 31-5, and substituting, 
we have 
on hex Mex Y ..c ; 
31°5 = Se 10 cubic feet. 
is 


Therefore the cylinders are about 204in, by 26in. | 
The tractive power at 80 per cent. of the boiler pres- 
sure is 21,293 1b., an increase of only 16-4 per cent. 
over the 4-4-0 engine, Type IV., in Table 1. As, 
however, with only 17 tons per axle, the 4—-6—0 engine 
will have a tractive power of only 417 Ib. per ton of 
adhesion weight, it should be compared with Type I. 
in that table, when the 4-6-0 will show an increased 
tractive power of 39 per cent. Our 4-6-0 engine will 
have a grate area of 31-5 square feet and a heating 
surface of 31-5 x 70 = 2205 square feet, and it is 
interesting to note that the London and South- 
Western 330 class carries a boiler with 31+ 5square feet 
of grate area and 2727 square feet of heating surface 
with a load on the three coupled axles of only 51-5 
tons, 

It would therefore appear that on lines on which 
axle loads are limited to 17 tons two very efficient 
machines ean be placed, one 4-4-0 and the other 
4-6-0, and that nothing more powerful, such as a 
4-§-2 engine, is desirable or indeed possible, as ‘the 
4-6-0) can carry a boiler large enough to supply steam 
to 203in, by 26in, cylinders, which can utilise practic- 
ally all the adhesion weight on three coupled axles, 
ue., 51 tons. 

On lines with very heavy gradients and frequent 
bad conditions of the rail, such as are met with in 
mountainous districts, it may be advisable to increase 
the axle load so as to keep the tractive power per ton 
of adhesion as low as 4001b. With an 18-ton axle 
load the tractive power will be 394 Ib. per ton, which 
should be a very safe figure. We will therefore adopt 
this as our standard 4-6-0 engine in the Table II. 

With axle loads materially above 18 tons 4-6-0 

engines cannot make full use of the increased adhesion 
available, and they are therefore not considered in the 
table, 
_ It will be seen that for tractive powers materially 
in excess of 15,300 1b., 16,200 ]b., 17,100 1b., and 
18,000 Ib., with axle loads of 17, 18, 19, and 20 tons 
respectively we must employ three coupled axles, 
and that for tractive powers much in excess of, say, 
21,300 Ib., with any axle load the 4—6—0 design cannot 
Supply sufficient steam when the engine is heavily 
worked. Hence the logical development of the 4—6—2 
or * Pacific”? type on those lines which permit 
19 and 20-ton axle loads. 











THE SCOTTISH SHALE OIL INDUSTRY. 
By A. E. von Grorina. 
No. IIL.* 

Crystallisers.—As far as the Scottish paraffin works are 
concerned, | shall only deal with three different types of 
coolers ; that is, with those types which are, due to their 
working principles, the most interesting and the most 


popular. 
(1) The first type 





belongs to the class of coolers 
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through mains E. The latter are fed from the top, whereas 
the crystallised paraffin is removed by the worm gear 
to a pumping arrangement which presses it into the filter 
presses. ‘Through the centre of the erystalliser runs a 
shaft, to which scrapers are fixed. Their task is to pre- 
vent the paraffin from settling along the walls of the 
cooling jackets, and also to keep the oil in movement. 
They are worked by an arrangement of gears, shown at H. 
The crystalliser is completely insulated, and is provided 
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Fig. 8-BEILBY COOLER 


which leave the heavy oil and parafiin at rest during the 
whole crystallising process, and use only water as a cooling 
medium, They are known as Beilby coolers—see Fig. 8 
—and are large rectangular tanks, measuring about 
14ft. by 16ft. by 9ft., and have a weekly output of 26 tons 
of oil. They contain a certain number of cooling jackets 
through which water circulates. The paraffin chambers 
are narrow on the top and widen towards the end. At 
the bottom of each paraffin cell is situated a worm con- 
veyor, set to work when the crystalliser is to be emptied. 


with a wooden cover. These coolers have a capacity, 
usually, of 5 tons, but are just as effective in smaller and 
larger sizes. They offer practically the same advantages 
as the Beilby coolers. The stirring takes account of the 
paraffin being a bad conduetor of heat and cold, and, bring- 
ing the contents in close touch with the cold coming from 
the cooling jackets, brings about the formation of very 
fine crystals in a much shorter time, The whole process 
lasts about sixteen hours, more or less, in accordance 
with the material treated. Henderson with his invention 
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Fig. 9—HENDERSON CRYSTALLISER 


The conical shape of the cells enables the paraffin to slip 

Cooling water and paraffin enter the coolers 
All the worm gears are worked from one shaft 
In these coolers, no stirring 


down easily. 
at the top. 

by an arrangement of gears. 
being provided for, the paraffin remains at rest for three 
days. They are known as producing the largest paraftin 
erystals, and offer special advantages where oils of a high 
viscosity are to be treated. They are very popular, and 
are much in use abroad, sometimes as the real crystallisers, 
sometimes in combination with others. This, however, 
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has held the mean between the types which work too slowly 
and those which work too quickly. The former are not 
in accordance with the prices which paraffin wax fetches 
nowadays, and the latter necessitate the employment of 
hydraulic presses, which it is desirable to eliminate from 
paraffin works. It is the most popular crystalliser abroad, 
and foremost in Austria, where almost every refinery 
employs this system, though here and there somewhat 
altered, and, I am sorry to say, not always under the real 
inventor’s name. The alterations are very insignificant, 
and extend over so-called im- 
provements of scrapers, shape 
of cooling jackets, and other 
details of minor importance. 
(3) The third and very 
ham eee tee well-known type isthe Bryson 
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cooler—Fig. 10. It works on 
the principle of employing 
ammonia directly with simul- 
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taneous stirring, and is at 
present the only continuous 














crystalliser in use with satis- 
factory: results. The cooler 
consists of four cylindrical 








tubes A. Each one con- 
tains a tube of mild steel b. 























Between A and B the am- 
monia passes, and, expand- 
ing, produces cold. The 
crystallisers act in this way 
practically as the refrigerator 
for the refrigerating machine. 
The tube, B forms the para- 
ffin compartment, through 
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Fig. 10-BRYSON COOLER 


is a subject in itself, and concerns chiefly crude oil re- 
fineries abroad. 

(2) Crystalliser of Norman MacFarlane Henderson— 
Fig. 9. This works on the principle of brine cooling, and 
simultaneous stirring and scraping. It has the form. of 
a rectangular tank with a semi-circular bottom, is 7ft. 
high and 6ft. wide. The bottom is fitted with a trough G, 
with a worm C. Each erystalliser contains a certain 
number of cooling jackets A, and as many paraffin com- 

* No. Il. appeared September 5th. 

















the centre of which runs the 
shaft C, fitted with scra- 
pers. The shaft ig moved 
by the gears D. The 
paraffin which enters the top 
cylinder under pressure, is 
thus moved on towards the 
end of this cyiinder, leaving 
through E for the next 
cylinder below, and so on, and is directly pressed into the 
filter presses without using any intermediate pumping 
arrangements. The Bryson cooler is a system of cooling 
paraffin continuously under pressure ard simultaneously 
| stirring and scraping, at the same time using ammonia 
as the cold-transferring medium, the cooler thus serving 
ag a refrigerator and also feeding the filter presses directly. 
|I repeat this in order to show the advantages of this 
| system. The cooling process is very short and decidedly 
very cheap in its working costs, but requires the employ- 
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ment of hydraulic presses. This cooler has given very 
satisfactory results in Scotland, but has not yet been 
introduced into Austria. The reasons may be found in 
the high viscosity of the paraflin-containing oils as well as 
in the general desire to do away with the hydraulic 
presses, which under certain labour conditions are a 
formidable nuisance and handicap to some works. The 
Bryson coolers have a total length of 22ft. and are about 
lft. 7ft. in diameter, each cylinder. 

At the Broxburn Oil Works, where soft and hard 
paratiin wax is extracted, the respective oils are treated 
and cooled separately. The former, having a lower 
setting point, necessitates lower cooling temperatures. 
Where Henderson or Beilby coolers are in use, the paraffin 
is taken up by pumps and pressed into filter presses. 
The latter are very long, having 150 filter plates each, with 
925 square inches filter surface. Each plate is covered 
with a filter cloth. The press is further provided with 
pressure gauges and a hydraulic closing gear. The filling 
of the press proceeds gradually, and as the filling advances 
the pressure in the press rises. At a certain pressure 
the supply pump is stopped automatically, and the press 
is hydraulically closed. The paraffin remains under the 
pressure of about 170 lb. to 180 lb. per square inch for 
about twelve hours. The filter oils leave the presses by 
way of small valves, run into a common drain pipe, and 
are conducted to receivers. After pressing is finished, 
the press is opened, and the cakes dropping into a trough 
are transported by a worm gear into re-melters. At 
Pumpherston the cakes drop on to a slip, and move on to 
the hydraulic presses. They are wrapped in filter cloth, 
placed in the press, and are kept under hydraulic pressure 
for several hours. Soft paraffin undergoes the same 
treatment. The filter oil from hard paraffin, called 
blue oil, is re-distilled and yields two cracks of lubricating 
oils. These are once more cooled and pressed in the afore- 
described manner, and thus completely separated from 
their wax contents, represent, after washing with sul- 
phurie acid and caustic soda respectively, finished market 
products :—Lubricating oil, specific gravity 0.865, and 
lubricating oil 0.885. The filter oils as obtained from the 
soft paraffin treatment are marketable gas oils, and have a 
specific gravity of 0.850. The filter cakes are soft and hard 
paraffin respectively. The former are joined by the 
soft paraftin scale resulting from the cooled and pressed 
‘‘ re-distilled filter oils” mentioned above. Both kinds of 
scale are put into re-melters, and from there into their 
respective sweating stoves. This brings us to the third 
oil-separating process. 

Sweating and re-sweating.—There are only two kinds 





Fig. 11—SWEATING STOVE 


of stoves in use, and they were both designed and invented 
by Norman MacFarlane Henderson. The one is a hori- 
zontal tray stove and the other consists of cylindrical 
vertical cells. The former is the older design, and is 
illustrated by Fig. 11. The stoves can be built above 
each other, as shown in this figure, if room is lacking. 
Each stove holds two sets of trays. Each set consists of 
a certain number of trays, resting on an iron construction. 
Each tray is provided with a wire gauze screen across its 
full length and width, separating the tray in halves 
horizontally. Steam heating pipes run along the length 
walls of the stove and steam pipes are placed under each 
tray. Each set of trays is provided with a pipe arrange- 
ment for filling and distributing paraffin scale and water, 
and drawing off the extracted products. The stoves are 
closed by specially designed insulated sliding doors. 
The sweating process is as follows :—The trays are first 
filled with water till the latter touches the wire gauze. 
The paraffin scale which had been pumped from the re- 
melters into special receivers situated somewhere higher 
than the stoves, is kept in a liquid state and runs through 
the filling or supply main into the top trays, settling on 
the wire gauze. Whén one tray is filled the paraffin over- 
flows to the next tray below, and so on to the last. The 
supply is then stopped, and the paraffin is subjected to 
air cooling. In this stage the doors are wide open, and 
fresh air is continually supplied by means of a ventilator. 
This cooling process is kept on for about forty-eight 
hours, during which time the liquid paraffin has graduz lly 
turned into a solid cake. The water under the wire gauze 
is then withdrawn and direct steam is applied for a short 
time to clear the geuze and openings which may have 
been stopped up. -Then the doors are closed, and exhaust 
steam is allowed to circulate in the steam heating coils. 
The temperature is thus gradually raised in the inside of 
the stove, causing the paraffin on the trays to sweat out 
its oil contents. The latter begin with those of a low 
setting point and end with oils of 85 deg. Fah. melting 
point in the first stege. From 85 to 105 drainings 
run off, when sweating is stopped and the remaining 
paraftin is melted off the trays by direct steam. The 
sweating oils and wax are run into their respective 
receivers. During the whole process, samples of the dis- 
charged oils are taken outside the stove every second hour, 
and are examined by the works’ chemist. The Broxburn 
Oil Company employs only a few of these stoves, having 
replaced this type by Henderson’s new design with 
vertical cylindrical cells, of which one stove holds 144, 
with all the necessary stairs and stages, girders and doors; 
all tubing necessary for paraffin filling, steam heating, 
water and direct steam supply and the draw-off pipes for 
water, sweating oils and finished wax. Each cell consists 








of an outer and an inner cylinder, the latter being encased 
by a three-fold wire gauze its whole length. The space 
between the outer and inner cylinders is tightly closed at 
the bottom and is open at the top. The bottom end is 
provided with an outlet for running off oils, drainings and 
finished wax. The air cylinder being open on both ends, 
permits a thorough circulation of cold or warm air as 
required. Each cell is connected at the bottom with the 
main draw-off pipe, one branch of this running below and 
along each row of cells. Each stove—Fig. 12—is divided 
into halves, each consisting of three rows of cells, Above 
the middle row runs the paraffin scale supply pipe. Each 
pipe is fitted with as many swivelling pipes as there are 
cells in one row. In this way two rows, one on each side, 
ean be filled at one time. The draining off arrangements 
for sweating oils and finished wax also permit a free inlet 
to water and steam, the latter being applied to melt off 
the finished wax or for cleaning the cylinders and wire 
gauze. The working principle is nearly the same as with 
the old type. The bottom of the cylinders is first covered 
with water before filling in paraflin scale. When the 
cylinders are filled, cooling is commenced and kept on 
till the cylinder contents have turned into a solid mass. 
Then sweating begins by letting steam circulate through 
the coils placed under the cylinders. The sweating oils 
run off through the wire gauze and a small connecting 
tube into the drain-off main common to each row of cells, 
which brings the oils into a receiving and separating box 
outside the stove. Finished wax is melted off by direct 
steam. In both stoves, the horizontal and the vertical 
types, exhaust steam is used for heating purposes. With 
the latter type, however, the steam consumption is so 
insignificant that very little is gained by this practice. 
The cylindrical stove has many advantages over the 
horizontal tray type. Not only is filling and handling 
much simpler, easier and cheaper, but the whole construc- 
tion secures a better air circulation and distribution, 
accelerated working and a better extraction or rather 
better separation of oils from wax. The Broxburn Oil 
Company possesses twenty sweating stoves, of which the 
larger number is of the vertical cylindrical type. The 
latter consist of 144 cells, and treat charges at the rate of 
10,000 gallons of paraffin scale each. One stove makes 
about from 2 to 24 charges per week on the average. 
The time for running off oils and stove temperatures are 
as follows :—For hard paraftin scale: Time of filling, 
half an hour; time of cooling, 44 hours. Oil runs for 
18 hours up to 85 deg. Fah. melting point of cuts, with a 
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Fig. 12—SWEATING STOVE 


stove temperature of 90 deg. Fah.; drainings run for 
15 hours up to 105 deg. Fah. melting point of cuts, with 
a stove temperature of 110 deg. Fah.; wax melted off for 
7 hours, wax with different melting points, using direct 
steam. For soft paraffin scale: Filling, half an hour ; 
cooling, 44 hours ; oils run off for 22 hours ; drainings run 
off for 11 hours; melting off for from 5 to 7 hours with 
direct steam. 

I may mention here that we have somewhat altered 
these stoves and have adapted them for paraffin scale 
as obtained from mineral crude oils abroad, and have 
taken account of the higher viscosity of these oils. We 
have thus improved the stoves to such extent that they 
are generally used in Austria, and have even found their 
way to Russia. We have not only reduced the total work- 
ing time, but have arrived at a very short oil separation 
and a much higher paraffin wax extraction, without re- 
sweating. Thus it seems that the Henderson stoves will 
establish themselves very quickly and will hold their own 
for many years to come, especially as they have proved 


to be excellent for soft paraffin sweating, work well | 


under tropical conditions, and are extremely cheap to 
run. Of course they must be suited to the circumstances, 
or, rather, to the paraffin scale to be treated, or other- 
wise they will give indifferent results. Henderson patented 
a stove of the same kind, but provided with water cooling. 
I shall not go into details, but shall just mention that cells 
were placed in tanks through which fresh water was kept 
circulating in order to accelerate the cooling process. 
They were specially fit for tropical countries. However, 
the water cooling, even in tropical countries, has no advan- 





tages, and I should say has even disadvantaves Which 


make themselves at once felt when the sweatin: Process 


commences. For this and many other reasons then 
stoves will not become very popular. As a rule, the wax 
is re-sweated in the Scottish shale works. The drainings 


are sometimes mixed with the new-coming scale, ang Bio 
once more sweated and re-sweated. 

A certain sort of paraffin is treated in the Broxburn 
Oil Works by hydraulic presses, but the amount is not 
very large. The process through which this paraffin 
goes is shown in the scheme underneath :— 

PARAFFIN SCALE: 
Melted, crystallised, and sweated 
' 
“| 
Oils 
hydraulically yy s eq 


Cake 
melted, crystallised 
and sweated 

zz [. \ 
Cake Oi's 


Pr Cake LI ck oj} 
melt., crys‘al!., 
sweated 
| | 
Cake Oils 
Charcoalised 
and filtered | 
Cake Oils 
| Crystallised and 
Was, 125 deg. | | sw: ated 
melt. point 
Y Charcoalised Cake Oils 
Charcoalised and filtered | 
and filtered Chareval. 
and filtered 
Blac 
Wax, 120deg. F. il 


melt. point | V 
Wax, 110 dey. 


| F, melt. poiut 


Wax, 110 to 115 deg. F. 
melting point 
This paraffin, which is treated in the above manner, is 
first mixed with about 30 per cent. of naphtha. It is 
cooled, and then hydraulically pressed. The? benzine 
separates and removes impurities and oils. ‘The process 
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is repeated and gives the above results. The naphtha 
is blown off by direct steam, is separated from water, and 
is then again used. This process, however, is used only 
for small quantities, and only concerns a special paraftin ; 
besides, it requires more labour, and is, on the whole, by 
far more expensive than sweating stoves. 

The Pumpherston Oil Works use only horizontal trey 
stoves. They stand on raised ground, and being free on 
both sides enjoy always a good supply of fresh air and 
a good cooling, whilst in Broxburn ventilators are 
used. The finished wax is either pressed or pumped by 
steam-heated pumps into agitators. Here it is treated 
and washed with charcoal under simultaneous mechanical 
stirring. The charcoal is extracted by letting the wax 
pass through steam-heated paper filter presses. The 
liquid, and thus cleaned wax, is finally collected in small 
pans. Exposed to air it sets and is sold in cakes about 
2in. thick, lft. 4in. long and llin. broad. The products 
which are obtained in the course of the last-described 
methods are :— 

Gas oil, cooled and pressed: (1) Soft paraflin, (2) gas 
oil, 0-850 specific gravity average. The gas oils which are 
sold have a specific gravity from 0-850 to 0-870, with a 
flash point over 150 deg. Fah. They are sold as motor 
fuel and for the production of oil gas. 

Heavy oils and paraffin are cooled and pressed: (1) 
Blue oil, (2) hard paraffin scale. 

Blue oil re-distilled yields : 
soft paraffin wax. 

The soft paraffin wax is often mixed with drainings, 
sweated and re-sweated, and gives: (1) Match paraffin, 
100 deg. Fah. melting point, (2) paraffin wax, 110 deg. 
Fah. melting point. 

The hard paraffin is sweated and re-sweated, resulting 
in: (1) Paraffin wax, 115 deg. Fah. melting point, (2) 

| hard wax, 130 deg. Fah. melting point. 

Paraffin oils of low melting points are sold as oil for 
mining lamps, &c. A paraffin grease which is extracted 
| towards the end of the crude oil distillation is sold as 

grease for various purposes at a good price. 

Washing plants.—Each finished product before being 
marketed has to be subjected to a thorough washing 

| process in order to remove impurities, to give the product 
| a good colour and a clear appearance. For these purposes 
| two sets of agitators are used. In the first get, the oils 
| are treated with sulphuric acid; in the second set, into 
| which the oils run by their own gravity, with caustic 
‘soda. The agitators are as described above, stirring 


(1) Lubricating oils, (2) 
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being done either by mechanical arrangements or by means 
of compressed air. The residues which settle in the cones 
of acid and soda agitators are called acid and soda tar, 
respectively. They. are usually withdrawn at the lowest 
point of the agitator cones before the washed oils are run 
off. Acid and soda tar are stored and sent to a recovery 


plant. The process of recovery is shown below :— 
ACID TAR 
steamed with airect steam 
! 
“ ! 
Acid water Tar 


add water and steam 


Acid water Tar 
: and soda tar 
Acid water 
about 45 to 50 Twad. sent to 
sulph. ammonia department 


mixed with steam in soda 
water 
! 


Waste water Tar fuel 

Sulphate of Ammonia.—This is in reality at the present 
moment the product on which the prosperity of the 
Seottish shale industry rests, and all the works “therefore 
aim at an increased output of this product. Plants for 
extracting ammonia from the retort waters, separated in 
the air coolers, and from those waters coming from the 
ammonia scrubbers, as well as plants for the production 
of sulphate of ammonia, are usually attached to and in 
close connection with the retorts. The ammonia con- 
taining waters are subjected to a sort of distillation. 
For this purpose, columns are used—as shown in Fig. 13— 
and are of Henderson’s design. They are about 5ft. in 
diameter and 223ft. high. Inside the column is an arrange- 
ment of ten plates. The ammonia water enters from the 
top and moving downwards from one plate to the next 
below meets with the steam coming from the bottom of 
the column. The arrangement of the plates is such as 
to foree both water and steam to come into close contact 
with one another. The steam rises in the column, and 
carries with it the ammonia gas extracted from the water 
on its way up. Ammonia and steam are withdrawn at 
the top. The water leaves at the bottom. The process 
is continuous. One column of the above description is 
capable of dealing with 45,000 gallons of ammonia water 
per day. The ammonia vapour passes through two 
receivers, one containing recovered acid, brought to 
140 Twad. by an addition of fresh acid, the other being 
filled with fresh acid. The crystals of sulphate of ammonia 
which separate from the sulphuric acid are fished out with 
wooden spoons and thrown on a drying pan, allowing the 
liquid contents to drip off. By means of a transport 
worm gear the crystals are then carried to troughs, which 
empty their contents into centrifugals, where the drying 
process is continued. Thence they are taken to pans, 
where they are kept under a temperature of 122 deg. Fah. 
When completely dried the pans are opened, and the out- 
falling erystals are either caught in sacks or loaded on to 
hutehes. A certain small amount of ammonia which 





‘candle materials of different melting points. 











remains bound in the ammonia waters is recovered by 
adding to and washing it with CaO. Some works are 
using continuous vacuum plants, where the ammonia- 
containing waters are first steamed. The Broxburn Oil 
Company supplies its own sulphurie acid, using a plant 
of the most modern design, with an annual output of 3000 
tons. 

Candle works.—Some of the Scottish works manufacture 
candles, using for this purpose their own wax of a certain 
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Fig. 13-AMMONIA TOWER 


eut and melting point. 
(1) The mixing room. This contains a certain number of 
pans, into which paraffin wax and stearin is run separately, 
and mixing pans, in which both materials are mixed at 
a certain percentage to give one, two or three special 
The pans 


The works are divided into :— | 
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jacket each pan is provided with. (2) Candle-forming 
machines. These are fitted with a certain number of 
pistons, which can be either of a certain standard or can 
be exchangeable in order to permit the production of 
candles of two or three different sizes. The paraffin 
and stearin mixture is filled in from the top and is cooled. 
The candles are raised by a lever mechanism, which cuts 
the wicks at the same time. These machines are of most 
varied construction, but all have a continuous supply of 
wick. The newest types usually permit the manufacture 
of two or more candles of standard size. (3) A department 
where candles are cut and polished—stearin candles— 
and wicks are cut. This can be done by hand or machine. 
The wastes are collected, re-melted, separated from im- 
purities and used again. 

General.—The sale products of the Scottish shale in- 
dustry are :—(1) Sulphate of ammonia ; (2) light naphtha, 
with a specific gravity up to 0.690; (3) heavy naphtha, 
specific gravity up to 0.75; (4) three sorts of lamp oil 
up to 0.83 specific gravity; (5) gas oils, with specific 
gravity from 0.850 to 0.870; (6) different qualities of 
| lubricating oils, with a specific gravity from 0.865 to 
over 0.900; (7) soft paraffin, such as match paraffin, 
with 100 deg. Fah. melting point, and paraffin with 110 deg. 
Fah. melting point ; (8) hard wax, from 115 deg. Fah. to 125 
deg. Fah. melting point ; (9) candles of different sizes ; (10) 
paraffin grease; (11) coke; (12) the acid tars, which in 
some cases after cleaning and purifying are burned under the 
stills, and are sometimes sold as an addition to asphalt, or 
| for wood impregnation. The Scottish shale oil industry has 
suffered greatly from foreign competition in years passed, 
chiefly through the Standard Oil Company, and imports 
from the East. But towards the end of 1911 a great change 
took place. First of all, the Admiralty undertook trials 
with Scottish fuel oils, and found them to be of excellent 
quality. From this resulted important contracts, and 
| the Scottish companies not only supply to a certain extent 
| the current needs of the Admiralty for fuel oils, but also 
| guarantee the storing of about 20,000 tons of cil to be 
| always ready for disposal should the necessity arise. 
Secondly, the Americans raised the prices of all the pro- 
ducts, and, comparing the prices which the Scottish com- 
| panies in 1911 and 1912 obtained, the wholesome effect of 
this measure will be visible. As far as petrol and motor 
spirit is concerned, the difference is not great, as their 
| production is not considerable, but here, too, advanced 
prices are noted. 


1911, 1912. 
nae Ol, per tom. .. «2 <0 «se «6 £4 £6 10s. 
Lubricating oil, per ton ae £5 10s. £7 13s. 
Naphtha, per gallon 63d. 9d. to 10d. 
Motor spirit, per gallon - 10d. to 11d. Is. 3d. 
Sulphate of ammonia, per ton .. £12 15s. £14 15s. 


pal, 


Lamp oil, per gallon off tank... .. 34d. 

Paraffin wax of all kinds, as well as candles, advanced 

in prices, and there was an increase of jd. per pound, 

which, though small, is of much importance, considering 

that the annual output of wax and similar products from 
| Scottish works amount to about 28,000 tons, 








50 HORSE-POWER PETROL RAIL CAR. 

A RAIL car propelled by a petrol engine has recently 
| been built for the Buenos Aires Western Railway by the 
| Drewry Car Company, of London. It is illustrated above 
| and in the engravings on the following page. 
| The body is provided with two leather seats, each to 
| accommodate three people, and two leather-covered 
|eane armchairs. There are four doors, one at each side 
| and one at each end ; all the windows are made to open, as 
| well as being fitted with internal sliding wooden louvres. 
| The end windows also have sliding curtains to prevent 
| the light from the interior interfering with the drivers’ 
| view at night. The interior lighting is effected by 
| means of acetylene lamps fitted in the roof. A radiator, 
| through which the cooling water from the engine circulates, 
| is arranged near one side of the car for heating the interior, 
| the remaining interior fittings including two folding tables. 
| Ventilation is by means of Torpedo extractors in the roof 


are steam heated, steam circulating through a steam | and patented vertical louvre ventilators, supplied by 
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- Stone and Co., Limited, in the sides above the windows. 
The engine has four cylinders, each 120 mm. bore by 
130 mm. stroke, and is designed to develop 50 horse-power 
at a speed of 1150 revolutions per minute, when using 
petrol. It is cooled by a centrifugal pump and two tube 
radiators, one at each end of the car. Ignition is either 
by high-tension magneto or by accumulator and coil. 
The three-speed gear box is of the ordinary sliding type, 
driving on to a separate reverse box, thus giving three 


= 
account given in Dalgety’s Review, a Sydney publication. 
But before doing so it should be stated that in addition 
to the works which are the subject of this article, the 
State Railway workshops at Eveleigh, New South Wales, 
at Newport, Victoria, at Islington, South Australia, at 
Ipswich, Queensland, the Midland Works of Western 
Australia, and the private establishment of Martin and 
Co., Gawler, South Australia, have all been engaged for 
many years in the construction of rolling stock. At first 








speeds in either direction. The transmission from the 
reverse box countershaft is by means of two Hans Renold’s 
roller chains direct to the axle, special arrangements having 
been made to adjust these chains when necessary. 

Having regard to the drawings and illustrations, but 
little additional description is necessary. We may say, 
however, that the wheels are fitted with tires 5in. wide 
and lfin. thick, and that the wheel centres are of wood. 
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steam hammers of all sizes are disposed in Suitable pog: 
tions, supplemented by drop hammers, Bradley hava 
and the usual other appliances of an up-to-date forge ner 
smiths’ shop, intended to meet the requirements of A ‘eee 
works. Hydraulie presses are much in evidence h 4 


° P ere, 
the shop having its own pump and accumulator, but ¢ 
si * . 80 

arranged as to be convertible to the uses of adjacent sho, 
J ShOps 


should the need arise. The case-hardening of 


: x rs 1rOn and 
steel for locomotive and general requirements 


1S done 











CHASIS OF PETROL RAIL CAR 


this work consisted of very little more than construction 
of a limited portion of locomotive, carriage, and truck 
material and putting together imported materials. But 
this has been gradually extended so as practically to cover 
entire construction. 

Situated near Sydney, New South Wales, close to the 
junction of the main southern line with the western main 
line, are the works of the Clyde Engineering Company, 








here. Ploughs of various type also issue from this shop, 

It is in the machine shop where the various castings 
and parts begin to take more shape. The shop is 143ft, 
by 73ft. Nearly 150 machines are assembled on the two 
floors of this building. All the machining for the loco- 
motive and general contract work is done on the ground 
floor. To meet the enlarging demands made upon it this 
shop has added to its suite of high-speed lathes, turret 








lathes, millers, gear cutters, drillers, &c., a new 12-ton 
vertical miller and a 20-ton plano-miller, LOft. by 5ft. 
gap, both machines of the company’s own manufacture, 








50-H.P. PETROL RAIL CAR 


There are two brakes; the first a powerful hand screw 
brake acting on the four wheels, and the other a pedal 
brake acting on a drum on the countershaft. 








THE MANUFACTURE CF ROLLING STOCK IN 
AUSTRALIA. 


UNPLEASANT as it must be to the manufacturers of this 
country who hitherto have had such a large share in the 
Australian market for railway material, they will have to 
face the fact of an ever increasing supply of it from local 
sources. The Australian is nothing if not patriotic, and 
is willing even to sacrifice himself financially to a consider- | 
able extent to keep his own work in his own country, and 
if the rolling stock shops of this country are fairly busy 
with work for the Commonwealth at the present time, it is | 
only beeause the extraordinary prosperity of Australia | 
is such that great extension and duplication of the railway. 
are in hand, so that the local works both of the Govern- 
ments and of private firms are quite unable to meet the | 
demands made upon them. 

Recently arrangements were made for the construction 
of 1Q0 locomotives by the Clyde Engineering Co., Sydney, | 
for the Government of New South Wales. This is said 
to be the largest contract of its kind ever let in Australia, | 
the amount being over £600,000, or about £6000 per engine. 
Under these circumstances it may be interesting to give | 
a sketch of this company’s works, one of the most pro- 
minent of the private concerns of the kind in Australia. 
In doing so, we are indebted for many of the details to an | 








The wide gallery around the four sides of this shop accom- 
modates lighter machines worked by agricultural machinery 
fitters, brassfinishers, and first-stage apprentices. 

The general erecting shop, 182ft. by 32ft., was originally 
allotted solely to the erection of work that had been 
machined, but it has gradually been invaded by machines 
of the larger type, and it has become virtually an extension 
of the machine shop. It contains a lathe, planing machines 
and millers. 

Although the works are mainly concerned in the manu- 
facture of locomotives and other machinery, woodwork is a 
necessary though subsidiary branch. The joinery depart- 
ment has a space of 200ft. by 143ft.,and a thoroughly 
modern equipment of machine tools. 

The pattern shop, 63ft. by 60ft., is supplied with the 
requisite outfit of modern machinery for producing 
patterns both in wood and metal for the foundry. The 
recognised standard of excellence reached by castings 
produced at the Clyde Works is in no small measure due 
to the skill and foresight exercised in this branch, coupled 
with the thorough system of the storage of patterns. 

One of the most interesting part of the works is the 
locomotive erecting shop, with a floor 200ft. by [30ft. 
The larger machines for dealing with the heaviest portions 
of the locomotives are placed towards one end of the shop, 
and the work moves along thence by stages, till it reaches 
the other end, where four engines are laid down simul- 
taneously and built up to the wheeling stage. After this 
they are placed on rails and finished in position for leaving 
the works under steam. As soon as completed a day's 
stationary running of each engine is followed by a 20 or 
30-mile trial trip, and the engine is brought back painted 
and delivered to the Government, but still under the com- 
pany’s guarantee for the first 2000 miles of actual service. 

The locomotive fitting shop, 158ft. by 70ft., is provided 
with overhead travelling crane, hydraulic press, and uni- 
— : a versal grinding machines, to facilitate the fitting up of 
Limited, and here are carried out the principal local con- case-hardened materials. 
tracts let by the New South Wales Government for loco- The boiler shop occupies 200ft. by 190ft. This depart- 
motives, passenger carriages, and all descriptions of ment has to carry out not only high-class boiler work, but 
trucks. This company was formed and the works founded the great variety of the structural ironwork which a new 





| when native industry in manufacture was on a small country demands. It is installed with a full line of tools 


scale, when practically all of the rolling stock for the rail- especially designed for large varied undertakings. The 
ways, bridges, and all other iron and steel structures were output amounts to about 300 tons per month. The rolled 
imported. Since then, to meet the greatly altered con- plates form a rotary kiln 125ft. long by 10ft. in diameter. 
dition of things, the works have grown greatly in capa- | Trygs bridges for the railways are erected here. 

city. They cover @ space of over 13 acres, and are The woodworking shop, measuring 260ft. by 140ft., is 
stocked with the latest types of machinery, while not completely fitted and organised for the preparation of 
less than three miles of sidings connect them with the | polling stock material, and is so arranged that its finished 
main line of the New South Wales Railways. Over 1000 products are passed on with the least amount of handling 
hands are at present employed, and the total steam power | to the carriage and wagon erecting shops on the opposite 
amounts to 500 horse-power. There are also installations | cide of the traverser way where they are next required. 
of electric, hydraulic, and pneumatic services for actuating The car building shops form a suite of four shops, 
presses, riveting machines, “hammers, drills, &c. measuring respectively 115ft. by 130ft., 115ft. by 130it., 
_ The iron foundry, with a floor space of 226ft. by 150ft., | )70f. by 100ft., and 160ft. by 60ft. Railway passenger 
is mainly the servant of the other workshops, yet it has a gars and trucks of all kinds are built from materials pre- 


apg wd direct trade with the outer world in such pared in the power shops on the other side of the traverser 
| lines as large gearing not easily obtained elsewhere, cast way. The painting, varnishing, and upholstering are done 


iron baths finished and enamelled ready for use, cast in adjacent shops. Under one of its contracts the company 
chilled and malleable steel plough shares, &c. Special built six American cars from start to finish and delivered 
castings for electrical engineers and malleable work for them within as many weeks without delay to other orders. 
the trade also come within its operations. Three large With the great expansion which continues to go on in 


| furnaces, one of them rated at 10 tons per hour, a 20-ton | the State of New South Wales there seems every likeli- 


crane, and other hoisting appliances, render the turning | hood of the Clyde Works being taxed to their fullest 
out of 10-ton castings a comparatively simple matter, | ..tent with railway requirements for some time to come, 
while the facilities for the moulding of delicate machine- | and probably further extensions of them will be found to 
made castings are not neglected. The brass foundry is a | ,, necessary even in the near future. 
separate department. ; 

The smiths’ shop has a‘floor space of 186ft. by 158ft.; 
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RAILWAY MATTERS. 


Tae London and North-Western Railway Company 
lopted the method of the Midland Railway 
Company 11 putting the weight of its coaches in bold 
figures on the end of each one. Years ago, states The 
Times, an engine was supposed to be able to pull a certain 
umber of coaches, and its strength was measured by the 
py it could pull instead of the weight. This answered 
the purpose while the rolling stock was all of the same type, 
but as improvements were made some coaches became 
much heavier than others, and the consequence was that 
an engine might be pulling, say, two coaches which were 
as heavy as three smaller ones. rherefore, it was decided 
to weigh the rolling stock in future. 


recently ac 


nt 
numbe 


A Santa FE through train, on leaving a Texas city, 
was “ held up.” The usual wonder was expressed by the 
jassengers, but no excitement occurred ahead. The driver 
had only obeyed the danger sign exhibited by an auto- 
matic block signal. The porter was sent ahead to flag. 
As he panted hurriedly down the track, he stumbled over 
something, and on picking himself up found that he had 
fallen over a chain stretched tightly across the rails. At 
one end of the chain was a steel picket pin and at the 
other was a well-bred Jersey cow intent on tickling her 
appetite with the tender grass. The | track had been 
short-circuited by the bright worn chain, thus throwing 
the signal to danger, and the driver had obeyed the 
signal. 

Tue London and South-Western Railway is displaying 
much energy in its Channel service. The new breakfast 
car service from Southampton to London in connection 
with the Havre service has proved most popular, and a 





second car had, during August, to be put on to meet the | 


demands of the traffic. Over 3000 passengers have been 
landed and embarked for the Channel Islands and French 
ports on each Saturday during August, with an average 
of eight special trains to and from Waterloo. The highest 
The night cargo service from Guernsey 


number vas 3700. 


has become very popular with the shippers, and heavy | 
corrosion when painted in a rusty condition than when 


cargoes have been received during the month of August. 
The largest 
record shipment, was 29,000. 


MarkeED progress is being made in the use of powdered 
fuel for industrial purposes in America, including its use 
in cement mills, and more recently in its application to 
heating furnaces, and it is expected that this will be 
followed by its successful application to locomotives. 


number of packages, which constitutes a 


NOTES AND MEMORANDA. 


Ir is reported, states the Ironmonger, that Borchers 
and Monnartz, of Aachen, have produced an alloy contain- 
ing 35 per cent. iron, 60 per cent. chromium, and 2 to 3 per 
cent. molydenum, which is said to be unaffected by hydro- 


chloric, nitric, and sulphuric acids, and to withstand even | 


boiling aqua regia. It is therefore expected to prove a 
cheap substitute for platinum. 


Prat may now come to the front as a commercial source 
of motor spirit ; it has at last been found practicable to 
get rid of the water by mechanical pressure. 
principle of the press is its sub-division into a series of con- 


MISCELLANEA. 


A cuRIous case is reported from America, in which a 





motor car running at a very high speed collided with a 


The 


telephone pole alongside some overhead power lines. 


| pole is reported to have been carried some 30ft., and the 


The basic | 


centric chambers with porous double walls of metallic | 


gauze, through which the excluded water can escape. 


The dried peat is then subjected to destructive distillation, | 


yielding the usual range of by-products. 
peat bogs can be dredged and turned to account, as there 
is no occasion to confine operations to the surface or upper 
sections, 


A SUCCESSFUL method of melting borings is referred to 
in the columns of an American contemporary. After 
a heat has been taken off and the bottom of the cupola is 


The wettest | 


car became mixed up with the power lines which had been 
brought down, with the result that one of the occupants 
received a fatal shock and others were taken unconscious 
to the hospital. 


In New Zealand all steam boilers, other than on Govern- 
ment railway locomotives, must be certified to be safe 
for work by the Inspection of Machinery Department 
every year. In its annual report to Parliament the 
department states that during the past year 7011 boilers 
were examined, and that in 1239 cases defects were dis- 
covered, of which 33 were very dangerous. The new 
boilers registered during the year numbered 587, with a 


| total of 6649 horse-power. 


a mass of glowing coke, the blast is shut off and a ton of | 


borings is shoveled into the cupola, 
the material melts into a pasty mass. When this condi- 
tion occurs the blast is turned on again, and in a few 


In a few minutes | 


minutes, it is stated, the charge is ready to be poured. | 


It is run into grate bars or similar castings, or is poured 
into pigs and mixed with the scrap charge the next day. 
The method has been found more satisfactory, it is 
claimed, than boxing the borings, and has reduced the 
foundry costs £1 a day. 

As a result of a series of experiments carried out by him, 
Dr. J. Newton Friend considers that a slight coating of 
rust on ironwork to be painted is an advantage, as it 


permits a thinner paint to be used, and also enables it to | 


grip better. 


is objectionable. Dr. Friend found that the plates which 


An ordinary thick coating of rust, however, | 


were used for his experiments suffered much less from | 


the rust was carefully removed and the ironwork polished 


| with sand-paper before the paint was applied. He recom- 


The advantages claimed for pulverised fuel are the better | 


and more prompt intermixture of the gas and the air, | 


thus providing a practically perfect combustion and the 
absence of smoke. This will necessarily be followed by 


better performance of the boiler and the locomotive as a | 


whole. A large number of attempts have been made to 
use a fuel of this kind in the locomotive, but without 
success. Mr. Walter D. Wood, in an article in the Railway 
(Gazette, analyses the failures that have followed these 


attempts, and offers suggestions as to how they may be | 


A difficulty not mentioned is that of carrying 


overcome, 
It will probably be 


the pulverised fuel on the tender. 


necessary entirely to re-design the tender to provide for | 


its suecessful handling. It is finer than soot, if that be 
possible, and may have to be carried in air-tight con- 
tainers. Its storage at the coaling stations and its transfer 
to the tenders offers a complicated problem which may be 
solved after its use in the locomotive fire-box has been 
demonstrated a success. 


WE hear that the boring of the second gallery of the 
Simplon Tunnel is advancing steadily, 1367 workmen being 
employed in the tunnel itself and 816 outside it—in all on 
an average 2183 per day. The work is in the hands of 
the Swiss Federal Railways, and is being supervised by 
Chief Engineer Rothpletz, who was also the chief engineer 
of the Létsehberg Tunnel. Originally there was talk 
of handing over the contract for the work to a German 
firm, whose tender was lower than that of any Swiss 
firm, but owing to the outcry raised by the Swiss engineers, 
and more or less by the Swiss in general, the Federal 
Railways decided to be its own contractor. The total 
length of the second Simplon Tunnel is 12 miles 555 yards. 
The length of the completed shaft at the end of last July 
amounted to 995 yards on the north or Brigue side, and 
1777 yards on the south side. The work advanced during 
July at the rate of 286 m. on the south and 273 m. on the 
north side. Of the whole tunnel 11-2 per cent. was com- 
pletely blasted out at the end of July. So far, no special 
difficulties have been encountered, and the temperature 
is as yet not at all unbearable. Great precautions are 
being taken to ensure the safety of the original tunnel, 
which it is now recognised ought to have been at a some- 
what greater distance from the second gallery. 


AccorDING to tests of illumination carried out in con- 
nection with the lighting of tramway cars, particulars of 
which are given in the Electric Railway Journal, the 
illumination obtained, using 23-watt, 115-volt tungsten 
lamps, proved superior to that from the same number of 
carbon type lamps taking 64 watts at 115 volts. The lamps 
tested were disposed in a central line at five points in the 
car roof, the wattage expended per square foot of floor 
surface being, in the case of the tungsten lamps, 1.415 
watts, and of the carbon lamps 3.98 watts. These values, 
with the lamps situated 7ft. 10in. above floor level, gave an 
average illumination value, in the case of tungsten, of 
2.5 foot-candles, and of carbon lamps 2.3 foot-candles, 
these figures being the mean of three sets of readings taken 
with the photometer 37in. above floorlevel, and at respective 
distances from the side posts of the car of 9in. and 28in., 
and on the centre line of the car. The summary of these 
tests shows an efficiency in the two cases of 1.78 foot- 
candles per watt square foot for tungsten, and 0.58 foot- 
candles per watt square foot for carbon. Further tests 
using 100-watt tungsten lamps indicated an efficiency of 
2.42 foot-candles per watt square foot, with a consumption 
of 1.36 watts per square foot floor surface and a resulting 
average illumination of 3.31 foot-candles. In all these 
tests, readings were taken on the two decks of the car at 
pomts 33in. apart, also at a point in the conductor’s 
vestibule. The lamps were run slightly under voltage as 
in practice in order to prolong their life. 











mends that when thin sheets of iron which are slightly 


rusted are to be painted, any lumps of scale should be | ® : J an i 
| ing; and they include all the Orders in Council issued in 


removed and the paint applied to the rusty surface in 
warm, dry weather. Where, however, the paint is intended 
as much for decoration as for protection, as in the case of 
structural work, much better effects are obtained by a 
complete removal of the rust before painting. 


Bronze finds its place in the barrels of aeroplane turn- | 
| guidance of welding committees formed for the inspection 


buckles, and has given rise to considerable trouble in one 
way or another of late, partly owing to the old fault of 
bronzes—that unless extreme care is taken in the founding 
the chemical constituents may be the same, but the 
strength different. 
in The Times * Engineering Supplement,’ to make the 
barrels of good steel, but the rusting up of the screws 


would be fatal to the use of the turnbuckles for tightening | 


the wires, and so high-tensile bronze has become the 
standard metal, fearing no rivalry from aluminium or 
iron alloys. Cast aluminium crank cases cannot be 
expected to survive for seaplane use. Already they must 
be thickly varnished, and varnish is a poor protection for 
a metal part which requires the constant handling of an 


aeroplane engine, which gets oily, and which is thereafter | 


It may therefore be said that | 
| equally successful. 


not easily re-varnished. 
pressed steel crank cases are due, though they have not 
yet arrived save for radial engines; but this is only a 
matter of time and of the size of the aeroplanes of the near 
future. 

IN connection with Mr. A. P. Trotter’s paper read 
before the Illuminating Engineering Society, it was pro- 
visionally agreed that the illumination should be based on 
the foot-candle as unit, while the standard of comparison 
was to be the minimum horizontal illumination at a height 
of 3ft. 3in. above the ground level. Some objection has 
been taken to the replacement of candle-power by foot- 
candles. Practically everyone connected with illumina- 
tion understands the specification of a lamp as being so 
many ‘‘candles.”” The term ‘ foot-candles,” however, 
introduces some complication, and it may be explained that 
if a surface be placed Ift. away from a light of one candle- 
power it receives one foot-candle ; if the surface is still 
to receive one foot-candle at a distance of 3ft. from the 
source of light, the latter must then be of nine candle- 
power; in other words, the number of foot-candles 
received by a surface falls off as the square of the distance 
from the source of illumination if this is kept constant. 
What is subsequently reflected from the surface, 7.e., its 
** surface brightness,” will be the product of two factors— 
viz., the illumination and the coefficient of diffused reflec- 
tion. 

Tue September issue of Vulcan contains a picture 
of an armature in a very bad condition. It is—or rather, 
it was—the armature of a 55 horse-power series wound 
direct-current motor, driving haulage gear in a mine. 
The motor and haulage gear were situated in a small 
chamber in the mine. For some reason which is difficult 
to explain, whilst the motor was working at full load, and 
therefore at normal speed, the band at the back end of the 
armature burst. Apparently the engine-man lost his 
nerve, and without thinking of the consequence, imme- 
diately threw out the clutch, so removing all load from the 
motor, and then rushed out of the engine-house. The 
motor being series wound, as soon as the load was thrown 
off the speed increased, and the centrifugal force caused 
not only the armature windings to fly, but also the com- 
mutator spider to burst. When the engine-man returned 
to the engine-house the machine was a complete wreck, 
bits of the commutator were lying all over the floor, the 
armature windings were twisted, whilst the field coils 
had been damaged by the loose ends of the armature 
windings catching against them. Upon further investiga- 
tion it was found that the shaft was bent, and-that the 
core plates of the armature were loosened. It was found 
possible to utilise the carcase of the machine, but the field 
coils had to be entirely rewound, and a complete new arma- 
ture and commutator with shaft fitted. Had the man 
opened the switch all this trouble would have been saved. 


It would be far easier, states a writen | 


THE first petroleum refinery established in New Zealand 
has begun operations at New Plymouth, where boring 
for oil is at present being carried out by over a dozen 
companies. The refinery is treating the crude oil won 
during the past year or two, which has been stored in 
underground tanks. Attached to it is a canning plant. 
The oil of the Taranaki field is rich in paraffin wax, and 
the refinery is capable of producing 7 tons of this product 
per day, in addition to petrol, benzene, kerosene and other 
derivatives 


A REPORT from the United States says that semaphores 
for the regulation of street traffic were introduced in 
Chicago some weeks ago, when a device known as the 
Porter-Ray traffic semaphore was used at the intersection 
of Broad-street and Chestnut-street, where the _ traftic 
is as heavy as at many of London’s worst crossings. The 
semaphore is similar to those used on the railways, and is 
operated by the policeman on point duty with safety 
to himself. It can be seen by drivers a block away. So 
successful was the experiment that others are to be 
installed on all street crossings in Chicago. 


Some revised rules and regulations issued by the British 
Acetylene and Welding Association regarding carbide 
of calcium refer to generators, piping and fittings ; purifiers 
and purifying materials ; and quality, storage and licens- 


| connection with acetylene, as well as the recommendations 


made by the Association. Owing to the difficulty of 
obtaining operators for the oxy-acetylene welding process, 
the Association is assisting in the formation of classes 


| to afford tuition in the subject in various parts of the 


kingdom, and a pamphlet containing some hints for the 


of such classes has also been compiled. 

THE Petrol Substitutes Joint Committee reports that 
it has discovered a process by means of which it is 
hoped that fully 40,000,000 gallons of British motor spirit 


| will be available annually without further depleting the 


country’s mineral resources. Briefly, the process claims 


| to extract a high percentage of efficient motor spirit from 
| a commodity at present produced in this country in enor- 








mous quantities, but hitherto quite unsuitable for motor 
car fuel. Full and most careful investigations have been 
carried out by the Committee’s experts, and, so far as a 
small demonstration plant is concerned, the results are 
excellent. It is confidently hoped that the full-sized 
commercial plant now in course of construction will be 


Ir is stated that the New Zealand Government has 
authorised the construction of a reinforced concrete bridge, 
820ft. long and 50ft. wide, at Mangere, near Auckland. 
The cost of the work is estimated at £25,000. The building 
of a bridge over the Tamaki River, also of reinforced cor - 
crete, is being undertaken by the Manukan Council at a 
cost of £15,000, and the erection of two other bridges is 
contemplated in the same district. The Auckland City 
Council proposes to ask for authority to raise £100,000 
for drainage purposes, and the local authorities of Parnell, 
near Auckland, have received permission to borrow 
£25,000 for street improvements, water pipes, and other 
public works. The Mount Eden Borough Council has 
adopted a scheme for the provision of a drainage system at 
a cost of £27,100. 


THE Imperial Observatory at Tsingtau, capital of the 
German colony of Kiaochau, China, is rapidly becoming 
one of the leading scientific institutions of the Far East. 
Originally founded chiefly for nautical purposes, it now 
carries on regular work in terrestrial magnetism, seis- 
mology, astronomy— including time service—tidal observa- 
tions, adjustment of compasses, chronometers, &c., and, 
above all, practical meteorology. The observatory receives 
telegraphic weather reports—partly by wireless—from a 
largenumber of stations in China, Japan, Korea, and Siberia ; 
also wireless weather reports from all German war vessels 
on the Asiatic station. Daily weather maps are published, 
forecasts issued, and storm warnings displayed. When a 
typhoon is reported on the adjacent seas the observatory 
keeps in constant communication, day and night, by 
wireless with German men-of-war, and is thus enabled 
to follow the progress of the disturbance with great 
accuracy. 


AN interesting motor craft has just been launched from 
the yards of the Havelwerft at Potsdam, to the order of the 
Kaiser Wilhelm Society for the Advancement of Science. 
The boat in question, the Albatross, has been built to take 
the place of a small motor boat and a converted steam tug 
which have hitherto been engaged in the work of deep-sea 
fishing in the Mediterranean at the Zoological Station at 
Rovigno. She is 62ft. 6in. long by 13ft. beam, with a 
draught of 6ft. 6in., and has accommodation for the 
scientists engaged in biological research. She is to be 
fitted with a 100 brake horse-power Junkers Diesel engine, 
built by the M.A.G.-Klein Brothers, of Dehlbruck. The 
machinery is now being fitted on board, and the ship is 
expected to take up her station in the Mediterranean in the 
course of the next few months, after extensive trials in the 
North Sea. She is designed to have a speed of about 
10 knots, and should prove well fitted for the work she is 
to undertake. 
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BENGAL RAILWAY—LOWER GANGES BRIDGE 


( For description see page 273) 
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TO CORRESPONDENTS. 


4&8 = Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and 
intended for insertion in this column, must in all eases be accompanied 
by a large envelope legibly directed by ‘the writer to himself, and stamped, 
in order that answers received by us may be forwarded to their destina 
tion. No notice can be taken of communications which do not comply 
with these instructions. 


4&8 =@Ali letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name and address of the writer, 


not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 
£8 We cannot undertake to return drawings or manuscripts ; we must 


therefore request correspondents to keep copies. 
I NQUIRIES. 


A correspondent would be glad to learn the names of firms making :— 
(1) Machines for moulding copper oxide agglomerates, to mould and cast 
copper oxide agglomerates Gin. by 4in. by jin. or jin. Our correspondent 
imports the copper oxide and magnesium chloride, and wishes to manu- 
facture the blocks. (2) Cupola to deal with } ton cast iron in an hour, for 
castings averaging 15 1b. to 201b. each. A belt-driven blower is ‘also 
required for this cupola. It is believed that some firm i in Glasgow makes 
such a cupola and calls it an ‘‘ Emergency Cupola.” 
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The Aisgill Accident. 


Ir appears from the reports of the Board of Trade 
inquiry that the Aisgill accident is one of those railway 
disasters the cause of which is in no doubt whatever. 
We have the manly and straightforward admission 
of the driver and fireman of the second train that they 
passed three signals without giving them attention. 
Major Pringle will no doubt, in his report, discuss 
in full the reasons that led them to neglect this their 
first duty, and, since it might be deemed improper 
to discuss the matter before his opinion has been 
expressed, we shall say no more about it. It is 
sufficient to record the fact that the signals were 
passed, and that if they had not been the collision 
would not have occurred. It may be of use to some 
of our readers if we explain that every block on British 
railways is protected by three signals. First, the dis- 
tant signal, which warns the driver that he will be re- 
quired to stop at the second signal—the home signal— 
placed close to the box. Following the home signal is 
a length of 400 yards or so, and at the end of it is the 
starting signal. The space between the home and 
starting signals may be regarded as no-man’s-land 
between the blocks, and a train may be allowed to 
enter it, but it must on no account enter the next 
block until the starting signal denotes that the road 
is clear. It is this triplex protection which makes 
block signalling so safe, and which reduces the acci- 
dents from neglected signals to an almost negligible 
quantity when contrasted with the number of 
passenger miles travelled. There were, for example, 
only four passengers killed in train accidents during 
the first quarter of the present year. 

With the issue so abundantly clear, we must confess 
to no little difficulty in understanding the attitude 

taken by some branches of the Press and of the public 
in regarding the accident. More attention has been 
given to why the first trained stopped than to why 
the second ran into it. This we submit is a wholly 
wrong point of view. If it could be safely assumed 
that trains would never stop, and that they would 
always travel at a pre-ordained speed, signalling 
systems would cease, almost, to be anecessity. Signals 
have been invented to provide against exactly such 
eventualities as that which occurred at Aisgill, and 
if they are disregarded accidents are bound to occur. 
It is true that if the first train had not stopped it 
would not have been struck, but it is equally true that 
if every train which stopped, or even slowed up, 
from some cause which could not be foreseen, was 
liable to be run into by other trains, hundreds of 
accidents would occur every day. The block system 
was designed to permit trains to follow each other at 
short intervals without danger, and the extraordinary 
immunity from accident which has followed on its 
adoption is sufficient proof of its excellence. But it 
depends upon human vigilance, and if that vigilance 
is relaxed either by those in charge of the signals or in 
charge of the trains a liability to disaster arises. At 
Aisgill, as in most accidents of recent years, it was 
forgetfulness on the part of the drivers of the 
second train that was the direct cause of the collision, 
and the reasons why the preceding engine stopped are 
of minor importance. The punctuality with which 
trains are run is a matter between the railway com- 
panies and the public, and the maintenance of a 

specified speed must not be regarded as a safeguard 
against accidents, nor the failure to maintain that 
speed as the reverse. It may be urged that since by- 
laws are made by railway companies to protect trains 
that have stopped unwillingly, therefore stopping 


‘must be regarded as dangerous. 





To this argument 
we would reply that the use of detonators and so on 
behind a stopped train is adopted only with the object 
of making assurance doubly sure, and it is obviously 
desirable that protection of the kind should only be 
used under very exceptional circumstances. If it 
became the practice to use detonators indiscriminately 
the block signalling system would in the course of 
time lose its value. Under normal conditions of 
weather absolute responsibility must be allowed to 
rest with the semaphore, and anything that weakens 
drivers’ recognition of this fact is to be deprecated. 
There must be no divided authority; no division 
of responsibility. Nothing must be done which 
may tend to create in the driver’s mind the feel- 
ing that the signal is not all in all. There is 
another point to be borne in mind with regard 
to the use of detonators. The rule is that when 
they are employed the guard must walk back with the 
detonator three-quarters of a mile or so. We may 
take it, then, that nearly half an hour is the least inter- 
val of time in which a train could restart after it had 
been decided to use protection of this kind. It is 
not difficult to understand that detonators are rarely 
employed ; their value is found only in cases where 
a serious breakdown has occurred, and they are then 
only adjuncts to the regular signals. 

With regard to the use of gas for the lighting of 
trains, we hope to speak more fully in a future issue. 
But for the moment we desire to remind those who 
would like to see its immediate substitution by 
electricity that the cost is a very serious matter, and 
that hestitation on the part of railway companies is 
only natural. The coach fittings for electric lighting, 
the generators, batteries, &c., are far more expensive 
in first cost and maintenance than the simple arrange- 
ments required for gas lighting ; moreover, the fixed 
gas-making plant which the companies now have 
would become so much waste if gas were given up. 
Against the whole outlay that the change would 
involve has to be set the very small chances of 
accident that there are on any one line, and the still 
smaller chances that the fatalities would be much 
reduced if gas were not used. In course of time 
electricity will be solely employed, but, in view of the 
extreme rarity of serious accidents, it is, we submit, 
unreasonable to expect railway companies to discard 
at once a great deal of existing plant and to replace 
it by more expensive material. 


Electric Railways. 


Dr. Kapr’s_ presidential address, delivered 
before Section G of the British Association and 
published elsewhere in this issue, deals with 
one of his favourite subjects—the electrification 
of railways. Unlike most engineers, the author 
does not confine himself to any particular system, 
but considers the main features of all, and 
summarises latest developments fairly thoroughly. 
But no one must suppose that Dr. Kapp does not 
lean towards one system more than another. He 
certainly realises, as all unbiased people realise, that 
each of the three schemes has its own field of applica- 
tion, but anyone who reads his address cannot fail 
to discover that at heart he is a three-phase man. 
Perhaps he is not quite conscious of it himself, but 
the fact remains. Let us, then, confine ourselves 
more particularly to that part of the address per- 
taining to this particular system. Before doing so, 
however, we may point out that stress is laid on the 
fact that one firm is building continuous-current 
railway motors for a pressure al 1750 volts, so that 
with two machines in series a trolley pressure of 
3500 volts can be used. On this we may remark that 
a well-known continental firm produced a successful 
2000-volt motor some years ago, and then discarded 
it because it considered that better results could be 
secured with high-tension single-phase current. 

One of the obvious differences between three-phase 
and single-phase equipment: is the employment of 
two overhead conductors in the former, as opposed to 
one in the latter system. To many it appears that 
in this respect the three-phase system is at a dis- 
advantage. But Dr. Kapp will not admit it. The 
feature, in his opinion, on which attention must be 
directed is not the wire itself, but the posts or gantries 
on which it is carried. We beg leave to differ. The 
system employed does not affect the number of 
posts ; that is admitted. But great difficulties are 
often encountered in carrying a single high-tension 
wire, and it is quite certain that the use of two over- 
head lines does not lessen these difficulties. Take 
the Brighton Railway, for instance, and examine the 
overhead conductors in some of the most troublesome 
places, and then consider how matters would stand 
with two wires over each track. There is a little 
more complication at cross-over points and sw itches, 
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Dr. Kapp admits, but this, he thinks, is not a serious 
matter if one may judge from the perfectly smooth 
running of so extended a yard as that at Busalla, 
where there are five miles of track connected by 
thirty-seven switches and crossings. We have not 
seen this yard, and we are therefore unable to form 
an idea of what it looks like, but we would remind 
Dr. Kapp that smooth working is not everything. 
It is a good deal, it is true, but initial outlay 
must not be lost sight of, and there are no good 
grounds for asserting that the single-phase sys- 
tem works any less smoothly than the three-phase. 
There is another point to be considered with regard 
to overhead equipment. The aim of electric railway 
men is, at present, to increase the pressure on the 
overhead wire. The single-phase people have reached 
15,000 volts, and can probably go higher if neces- 
sary. Direct current engineers have reached 3500 
volts, and would go much higher if they could. We 
are unable to say what is the maximum pressure 
used on three-phase lines, but we believe that at 
present it is not much above the maximum direct- 
current pressure. No doubt it would be possible 
to use higher voltages, but the point we wish to call 
attention to is that when comparing overhead equip- 
ments this is a matter which should be taken into 
account. Perhaps there are some who firmly believe 
that it would be possible to construct 15,000-volt 
three-phase overhead equipments at a lower cost than 
single-phase equipments for a lower pressure. As 
a matter of fact, it is exceedingly doubtful whether a 
pressure of 15,000 volts is practicable on the 
three-phase system, where the question of insula- 
tion of adjacent lines and bows has to be considered. 
Then there is the question of regeneration. This, 
of course, is the great feature claimed for the three- 
phase system. The induction motor will regenerate 
automatically when the speed exceeds that of the 
revolving field. Some engineers attach much im- 
portance to this property, whilst other assert that it 
is more trouble than it is worth. The truth, of course, 
is that its value depends on local conditions. In 
one particular case, referred to in the address, regenera- 
tion saves 17 per cent. on the coal bill ; in such a case 
its value cannot be brought in question. Dr. Kapp 
pays much attention to this property of the three- 
phase locomotive, but it must not be forgotten that 
single-phase locomotives are also built for sending 
current back into the line. Regenerative engines 
have been constructed for the single-phase lines of 
the Midi Railway, and they are also in use elsewhere. 
But no one can deny that regeneration, whether on 
the single or three-phase system, introduces com- 
plications, and it should only be adopted—on single- 
phase lines certainly—when the conditions are ex- 
ceptionally favourable for the purpose. It is claimed 
for three-phase locomotives that they are very simple, 
but on the whole it must be admitted they carry a 
very fair amount of equipment. One virtue which 
Dr. Kapp has omitted to claim for his favourite 
system is that the high pressure can be applied to the 
motor terminals instead of to transformers, as in the 
case of single-phase locomotives. But he, no doubt, 
foresees that if ever really high voltages are employed 
on the three-phase system, transformers will be 
needed for it also. A point which is seldom men- 
tioned by advocates of three-phase working, is that 
of the power factor. Even Dr. Kapp does not deal 
with it. He has certainly pointed out that the 
power factor of the Deri single-phase motor is about 
.8, but it would be more interesting to learn what the 
average power factor of some of the principal three- 
phase lines is. All electrical engineers know that 
one of the best things for lowering a power factor 
is an induction motor, and as these machines are 
used on three-phase railways, it is just possible that 
the power factor is not very good. We could wish that 
Dr. Kapp had given us some detailed information. 

Every system has its own disadvantages, and we 
hope that we have not led our readers to suppose that 
the three-phase scheme has them all. As a matter 
of fact, we recognise perfectly that under certain 
conditions the three-phase system is undoubtedly 
excellent, but we are equally convinced that, in this 
country at least, the conditions, in general, favour the 
adoption of the single-phase system. 


The Zeppelin Airship Disaster. 


Tue Zeppelin airship L1 has been wrecked in a 
gale 18 milesorso tothe north of Heligoland while en- 
gaged in the manceuvres of the German High Sea Fleet. 
The disaster occurred on Tuesday evening, and is 
reported to have involved the loss of at least thirteen 
lives. Details as to its cause are at present meagre. 
It is said that a sudden storm hurled the vessel to 
the surface of the water and wrecked her, so that she 
sank inan hour. This explanation is not satisfactory, 


but in whatever manner the accident may hereafter 





be explained it will still remain true that the prime 
cause was the unwieldy size of the craft and her fair- 
weather character. Apart from the loss of life, which 
we sincerely deplore, and on which we offer the German 
Navy our sincere sympathy, we welcome the mishap. 
There is avery marked tendency in this country at the 
present moment to return to the dirigible balloon 
as a serious factor in the aerial defence of our shores. 
For a time after the Barrow airship was wrecked and 
abandoned there was every prospect of this type of 
aircraft being regarded with misgiving, both officially 
and by the public generally. An unfortunate run 
of good luck on the Continent then set in, and a 
clamour arose for a fresh trial of the airship’s possi- 
bilities, and at the present moment our Army and 
our Navy are engaged fairly extensively with it. 
If the German disaster in any way checks our faith 
in the dirigible balloon it will do us good service. 
From the tactical point of view the airship 
undoubtedly is of value, whether as a substitute 
for or in conjunction with aeroplanes. But it is a 
common mistake with those who argue the matter 
to concentrate attention on the military value of the 
airship and to forget that constructionally it is not, 
except under very special conditions, really able to 
make that value effective. Apart from the weakness 
which is, and must always be, inherent in its very size, 
it should be remembered that aerial navigation will 
even in peace time always be dangerous, and that 
skilled pilots are scarce and valuable. It is therefore 
somewhat foolish to risk the lives of a whole crew in 
order to achieve what, after all, can be done just as 
well by two men on an aeroplane. A vessel having a 
volume of ? million cubic feet, a length of 518ft. and 
a diameter of 47}ft., and requiring 450 horse-power 
to propel it at the modest speed of 48 miles per hour, 
does not appeal to us from the engineering point of 
view as a good investment for the money it costs. 
We only trust that the Government and all interested 
in our aerial defence will read with profit the oft- 
repeated lesson of airship accidents. 





BALANCED RUDDERS AND CRUISER STERNS. 

Now that there is no longer any question of the 
increasing popularity of the cruiser stern, as evidenced 
by the number of new ships for the mercantile marine 
recently built, or in immediate prospect of being built, 
with this feature, the attention of owners and builders 
will be focussed upon the changes of detail which are 
involved in it. Chief among these is that of rudders, 
for it is evident that the ordinary mercantile form 
of rudder hinged at the forward edge upon a stern- 
post is no longer suitable. There is either no stern- 
post at all on a cruiser stern vessel, or at most a short 
length specially provided to hang the rudder upon. 
In the first case, the rudder is completely underhung ; 
that is to say, it has no support at the lower end, 
but is wholly dependent upon the strength of the 
rudder stock and its bearings within the ship. In 
the other case, the rudder is supported by pintles 
on a short post for about half its depth. In either 
case, it is the almost inevitable inclination of the 
designer to make the rudder of the balanced type, 
as is the case in all warships, where the form of stern 
demands an underhung rudder. The problem of 
strength of stock necessary to deal effectively with 
the greatly increased bending moment, and the 
minimum horse-power which must be available from 
the steering engine in order to cope with the maximum 
twisting moment likely to be experienced assumes a 
new importance. It is obvious from the outset that 
an underhung rudder operating in a clear run of water 
behind a ship having a cruiser ending need not be 
of so great an area as one fitted behind a ship with 
the ordinary shape of stern, for the absence of dead- 
wood reduces the lateral resistance of the hull con- 
siderably, and as the turning centre of a ship is 
usually well forward of ’midships, the reduction of 
lateral resistance at the after end must have a very 
beneficial effect upon the steering qualities of the 
vessel, as experience with ships so shaped has shown 
beyond doubt. In addition to this, the wake which 
follows a ship with cruiser stern is much less than 
that behind an ordinary stern, especially at the centre 
line, and the rudder may be expected to be more 
effective, area for area, from this cause also. Having 
fixed upon a suitable area, it is necessary to estimate 
the pressure which must be allowed for at the speed 
expected, and here there is room for difference of 
opinion. Many experimenters have dealt with the 
problem of the amount and variation of pressure on a 
plane surface, with varying angles of inclination to 
the line of advance, and although the majority of 
underhung rudders are not plate rudders, but are 
formed of a ship-shaped section to house the neces- 
sary thickness of rudder stock, it is convenient to 
consider the rudder as a flat thin plate. The pressure 
on a flat plate, moving with its surface square to the 
line of advance, has been ascertained to be 112 lb. 
per square foot of surface at a speed of 10ft. per 
second in sea water, and the pressure varies directly 
as the square of the speed of advance, so the actual 
resistance of any plane moving normally to itself is 


——— 
easily determined, when the speed of its advance 
through the surrounding water is known. ‘The 
proportion of this pressure which is experienced 
when the obliquity of the plane is changed has been 
the subject of much investigation by Rayleigh 
Joéssel, Froude, Stanton, Dines and many others, 
Lord Rayleigh’s formula, which has been corpo. 
borated, in form at least, by others, may he 
written for small angles of inclination, in the simple 
form P =C sina A V*, where a is the ancvle of 
inclination of the plane to the line of advance, A jg 
the area of the plane, and V is the speed of advaneo 
but the value assigned to C by the different investi. 
gators differs from 3-73 to 8-45 for the same units, 
and it is here that doubt arises. In addition to this, 
Dines, Stanton, and others have found by measuring 
the pressure for many angles at small intervals that 
the curve of pressures is not a fair one, as would be 
the case if the formula were quite true, for a decided 
hump is shown on the curve at some angles, varying 
in position and amount with the proportion of length 
to breadth of the plate. For a plate whose length was 
twice its breadth, the pressure rose abruptly until 
it was 13 or 14 per cent. greater than the normal 
pressure, falling again at greater angles, from which 
it may be inferred that the maximum bending 
moments may not always be found at the maximum 
angles of inclination of the rudder, It is necessary, 
therefore, to use a generous factor of sa ety for 
strength of stock to resist bending, a course followed 
by the registration societies for classification. 

For rudders of ordinary shape, it has Leen the 
custom in estimating the twisting moment, to 
assume the centze of pressure, that is, the point at 
which the normal pressure acts, to be coincident with 
the centre of area of the rudder surface, and although 
it has been long known that this is not actually tru>, 
no serious error is involved when the rudder is hung 
on the fore edge, and the ship is going ahead, for the 
real centre of pressure is always forward of the centre 
of area, and the twisting moment so computed is 
therefore exaggerated by the assumption made, 
A vessel so fitted may, and probably will, have a 
greater twisting moment when going astern, than 
when going ahead, if she develop an astern speed 
at all approximating to the speed ahead; but the 
general practice has been to supply ample power for 
both cases. In the case of a balanced rudder, how- 
ever, it will be seen that if a fair proportion of the 
area be disposed on the forward side of the stock, 
there may be little or no twisting moment required 
at some angles, and at small angles the pressure may 
be on the forward side of the stock and the twisting 
moment will then have to be exerted in the opposite 
direction to that usual with an ordinary rudder wh n 
going ahead, for it has been definitely proved that 
the centre of pressure of a moving plane travels from 
a position coincident with the centre of area when 
the plarie is normal to the line of advance, to positions 
approaching the leading edge as the plane is brought 
nearer to the line of advance, and the angle of obliquity 
is reduced. There is therefore a great temptation so 
to balance the rudder as to reduce the necessary 
steering power when going ahead to a minimum, 
but it must be remembered that the same principle 
applies when the ship is going astern, and the centre 
of pressure for small angles is then nearer the after 
edge of the rudder, which is the leading edge for the 
new condition. It is generally necessary to make the 
part of the rudder on the aft side of the stock of 
greater area than that on the forward side, and in a 
ship which is capable of considerable speed astern, 
there is therefore need to ensure that sufficient power 
be available in the steering engine to meet all con- 
tingencies. Experiments were conducted in the 
United States navy recently for the purpose of 
measuring the various twisting forces experienced 
on an actual ship in such conditions. The vessel 
chosen was the destroyer Sterrett, and her rudder 
was of the usual underhung type, with a short stern- 
post support. It was found that the twisting moments 
actually measured were less than those calculated by 
Joéssel’s formula by proportions varying from 1 at 
the lower speeds to -4 at the hi her speeds. It was 
also found that the maximum twisting moment when 
going full speed astern was 60 per cent. greater than 
when going ahead at 28 knots, but the astern speed 
is not stated. In addition, the maximum twisting 
moment experienced when “ meeting ship” with a 
certain angle of helm after turning on the opposite 
hand with the same angle of helm, was 12 per cent. 
greater than the normal for this angle when turning 
steadily, and also that all these forces were increased 
about 35 per cent. in a sea with waves about 4ft. in 
height. The twisting moments measured do not 
reveal the hump indicated on the curves of Dines 
and Stanton, probably because the observations 
were only made for four angles of helm. 

From these considerations it is clear that while 
making all due allowances for possible contingencies. 
there is scope for exercise of economy in providing 
steering engine power where balanced rudders are 
used, and this may more than compensate for the 
additional expense involved in building a shaped 
rudder of the underhung balanced type. No mention 
has been made of the effect of the race of the propellers 
in modifying pressure exerted upon the rudder, because 
this varies with circumstances. On a vessel having 
twin screws there may be some increased pressure at the 





larger angles if the after end of the rudder cross the 
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gerew race, while with triple screws there must be 
a considerable augmentation of the pressure, due to 
the rudder being in the direct race of the centre pro- 


peller. There is room for more experimental investi- 
gation of this matter, both for varying shapes of 


rudder and varying positions of stock, over the angles 
used, say, from 0 deg. to 40 deg., in the steering of 
ships. Much data on this subject must be in the 
hands of the Admiralty, which has had a long exper- 
ence of these rudders on vessels of the Royal Navy. 








THE INSTITUTE OF METALS. 
No. II.* 

Proressor J. K. HuntINGTON presided over the 
second day’s meeting in the Congress Hall of the Ghent 
Exhibition on August 29th. 

Sir Cecil Herslet, the British Consul-General for 
Belgium, attended to offer an official welcome to the 
Institute on the occasion of its first foreign meeting. 
He said they would find at the Exhibition, which he 
understood they were to inspect that afternoon, 
much to interest them on the engineering side 
in the British and other sections. The staff of the 
British Section, which had been organised by the 
Exhibitions’ Branch of the Board of Trade, would 
receive the members and afford every facility for an 
inspection of the many interesting exhibits in that 
sect ion. 

The first paper taken wes that by Dr. W. M. 
Guertler, ** The Specific Volume and Constitution of 
Alloys,’ which was presented in abstract by the author. 

Dr. Guertler’s paper is of a theoretical character, 
and follows up a previous communication of his to 
the Institute of Metals in which he discussed the 
connection between the electric conductivity of 
alloys and their constitution. Diagrams are given 
to demonstrate the dependence of the volume of 
alloys on concentration and .emperature, and explana- 
tions are given of the influence of mechanical treat- 
ment on the volume. The latter effect is generally 
twofold where a normal alloy is hammered or rolled. 
(1) Small hollows, pores, &c., close up and the pro- 
cess ceases when all these hollows have closed up ; 
(2) where the individual crystal grains of the aggre- 
gate are broken up the grain becomes finer, and this 
breaking up never ceases as long as mechanical work 
continues. The co-operation of these two factors 
causes the specific volume first to decrease, then to 
attain a minimum, and again to increase as soon as 
ihe first factor is removed by the closing up of all the 
cavities. This explains Wertheim’s discovery that 
the volume of metals and alloys can be increased by 
intense mechanical treatment. Figures are given 
to show the combination of the process of erystallisa- 
tion with that of transformation. These figures also 
represent and give a general idea of the ‘‘ volume ” 
surfaces of alloys. 

Professor Thos. Turner opened the discussion, and 
referred to the value of the work done and to the 
bearing it possessed on researches which had been 
carried out in his own laboratory. 

Dr. Rosenhain said that, while the paper was full 
of interest, it should not be overlooked that it was only 
a theoretical exposition, and was not based on experi- 
mental work, The problem of making the measure- 
ments would have to be solved in practical work, 
and having made some experiments on the subject 
in his own laboratory, he would like to receive some 
suggestions from Dr. Guertler. The attempt to 
weigh the alloy in a liquid bath was attended with 
difficulty. Oil did not withstand the temperatures 
employed, and it would be necessary to find another 
liquid. 

Mr. J. H. Chamberlain read an abstract of his 
paper, “*A Study of Volume Changes in Alloys.” We 
give the official summary of it. 

The results of the research, which are embodied in this paper, 
show that volume changes obtained in alloys are of both theo- 
retical and practical importance. 

lheir relation to the crystallisation intervals as plotted from 
the equilibrium diagram was clearly shown in the copper 
aluminium series, The force producing the expansions, obtained 
in castings during solidification, was in the case of a copper-tin 
alloy —90 per cent. copper—a copper-zine alloy—15 per cent. 
zinc —and pure aluminium shown to be of considerable magni- 
tude. 

With the copper-tin alloys and pure aluminium castings the 

pper. ys and } g 
temperature at which the metal is poured appears to have some 
effect on the expansions observed. The extraordinary large 
and quiet expansions peculiar to the copper-zine alloy in the 
neighbourhood of 15 per cent. copper are always preceded by an 
arrest, the expansion only taking place during the crystallisation 
of the e variety ; microscopic examination and density experi- 
ments revealed cavities round the crystal boundaries of this alloy, 
and these are produced by the absorption of d by e crystals. 

On slowly heating up bars of a copper-tin alloy—90 per cent. 
copper—a copper-zine alloy—15 per cent. copper—and pure 
aluminium in the electric furnace, contractions in the length 
of the bar were obtained in each case. On allowing the bar of 
the copper-zine alloy to cool slowly a most extraordinary expan- 
sion was obtained, far larger than that yielded on casting, and 
on repeating the heating up and cooling down operations five 
times the bar was found to have grown in length from 10in. to 
u I}in., and also to have increased in sectional area. The author 
is of the opinion that the contraction of the copper-zine alloy 
when slowly heated may be due to the liquation of e crystals, 
the liquid filling up the cracks existing in the casting, the skeleton 
crystals left intertwining. The large expansion and the con- 
tinued growth of the bar on repeated heatings may be due to this 
filling up of the cavities, followed by the crystalline change from 
d into e. With the copper-tin alloy—90 per cent. copper—the 
expansion is apparently produced by the chilling of the liquid 
round alpha dendrites, since it is not observed when once the 
bar has been annealed. With aluminium the volume changes 
observed on heating and cooling are probably due to the presence 
ot some gaseous impurity. 





* No. I. appeared September 5th, 





Dr. Guertler agreed that while time was a factor 
of real importance, it was difficult to frame a formula 
to indicate correctly the dependence of volume on 
time, the subject being complicated by heat effects. 

Professor Thos. Turner commented on the patience 
and skill which had been shown by the author in his 
work on volume changes. He had carried out 
his research on independent lines. The observations 
made on the 15 per cent. copper series raised several 
points of interest. Expansion took place in the 
width and depth, but inasmuch as expansion occurred 
while it was possible to handle the material as a bar, 
it could not be the effect of crystal thrust. In the 
absence of a better method for : tudying these changes, 
they had adopted at Birmingham that dese ibed in 
the paper of investigating a field in which little or no 
wo k had been done. 

An abstract was presented by Professor 8S. L. Hoyt 
of his paper on “‘ The Copper-rich Kalchoids.”’ 

The word kalchoid is employed to designate the ternary alloys 
of copper, tin, and zine. In this paper Professor Hoyt gives 
the results of a prolonged research into the constitution of certain 
kalchoids rich in copper, the percentage of zine and of tin never 
exceeding 50 and 30 respectively. From his microscopical 
analyses—and the paper is very liberally illustrated with upwards 
of forty photo-micrographs in plate form—Professor Hoyt 
draws the general conclusion that the ternary alloys of copper- 
tin-zine, up to the above-mentioned percentages, behave simi- 
larly to the binary alloys of copper-tin and copper-zinc. The 
liquidus surfaces, the limit of saturation of the alpha solid solu- 
tion, and the eutectoid line have been determined. The eutec- 
toid surface was found to have a maximum near the middle, 
corresponding to 66 per cent. copper, 17 per cent. tin, 17 per cent. 
zine, and 590 deg. Cent. on the eutectiod line. This line showed 
the beta solid solutions to be isomorphous. Quenching from this 
line produced homogeneous solid solutions. The addition of 
tin to the copper-zine alloys, or brasses, caused the visible 
breakdown of the beta solid solution. The amount of the tin 
necessary varied with the zine content and with the rate of 
cooling through the critical range, thereby giving rise to abnor- 
malities in the microstructure, which are explained and well 
illustrated in the paper. An interesting point is that Professor 
Hoyt records the finding of a field off the alpha plus beta range 
in the bronzes in which two heating effects in the solid were 
observed. The research is also noteworthy as showing the 
world-wide interest in the work of the Institute of Metals. 
seeing that the paper has been prepared by a professor in the 
American University of Minnesota, who made his investigations 
in the Charlottenburg-Berlin School of Technology and pre- 
sented them to the world at the meeting of the British Institute 
of Metals held in Belgium. 


Professor H. C. H. Carpenter said that the author 
and himself had been working on very much the same 


lines, and he hoped that Professor Hoyt would be | 


able to continue his research. 

Dr. Rosenhain said he would take the opportunity 
which the paper presented of making a plea when an 
author was dealing with an investigation of this sort 
fo: a fuller publication of the :ctual work done and 
the observed facts. 
was rather the expression of the vi-ws of the author, 
whereas the real value of such a paper to other workers 


would be the details of the work itself. That appeared | 


The diagram given in the paper | 


An improvement in quality in these respects has been obtained 
by adding silicon and iron to the copper in various small pro- 
portions. When added to the copper in the form of a copper- 
silicon-iron alloy—of low melting point—complete deoxidation 
is effected, and, in addition, degasification is so thorough that 
perfectly sound ingots are obtained. In the absence of bismuth 
and other like impurities which cause red-shortness in deoxidised 
copper, the ingots behave perfectly when rolled at a bright-red 
heat, even if silicon and iron are present together in considerable 
excess of the amount required for deoxidation. It is shown that 
silicon is a more efficient deoxidiser than iron, but that iron has 
a greater strengthening effect than silicon. 

Complete analyses of the rolled bars have been made, and it is 
noteworthy that the added elements confer greater toughness 
than is possessed by “‘ tough-pitch ” copper containing oxygen 
and a similar quantity of arsenic. Heat treatment of the experi- 
mental bars in a reducing atmosphere also proves their immense 
superiority over ‘‘ tough-pitch”’ arsenical and non-arsenical 
bars. 

The experiments have been backed up by works tests on a 
larger scale. ‘Tensile tests at the temperature of high-pressure 
steam show that the specially alloyed bars are in no way inferior 
to ‘‘tough-pitch”’? copper of similar arsenic contents. The 
above-mentioned improvements have not been gained at the 
expense of any of the properties considered to be essential in 
commercial “‘ tough ’ copper for locomotive stay-rods. Certain 
physical characteristics of the experimental bars are revealed 
and differences in behaviour explained by the aid of the micro- 
scope. 

Sir Gerard Muntz said that the paper came rather 
| late in the day ; methods of improving the quality 
|of copper on the lines suggested had been tested 
| thirty-five years ago. The addition of arsenic as a 
| deoxidiser was quite an old method, and was not good 
| . . “ff 
practice ; it acted as a densifier, but the same result 

could be obtained with silicon, phosphorus, aluminium 
| and other substances without the ill effects associated 
| with the use of arsenic. 

Mr. F. Tomlinson, while confirming the statement 
of Sir Gerard Muntz, that the paper dealt with matters 
which weze not new, said that he could not agre> that 
the action of arsenic was detrimental to copper in 
the way suggested. Many had confidence in it, and 
| he found it a good friend. 
| The author, in a brief reply to the discussion, 
| claimed that arsenic neutralised the effects. of im- 
| purities such as bismuth, and it also had an influence 
in preventing gases going into solution in the molten 
| metal. 

This ended the business proceedings, the following 
papers which were down for reading and discussion 
being taken as read :—“‘ Micro-chemistry of Corro- 
sion,’ by Mr. Cecil H. Desch and Mr. 8S. White ; 
“* Determination of Oxygen in Copper and Brass,” 
by Mr. T. West ; ‘‘ Influence of Phospho us on Some 
Copper-aluminium Alloys,” by Professor A. A. Read ; 
Metallographical Researches in Egyptian Metal 
Antiquities,” by Mr. H. Garland. 

The President moved a vote of thanks to the 
hosts of the Institute in Ghent, which was carried with 
acclamation. 
| A formal visit to the Exhibition in the afternoon 
| was the final function of the Conference. 


to be a custom in the United States, and in the case | 


of a diagram published by Shepherd without the data | 


from which it had been evolved, it had been necessary 


to spend six months in repeating experiments. He | 


hoped that in future the data rather than the opinion 


which an author based on the data would be available. | 


With regard to the use of the word ‘“ Kalchoid ” 
for the copper-tin-zine alloys, a committee had been 
appointed to deal with the nomenclature of alloys, 


Total for the 
three months 
ending March 


31st, 1 
Killed. 


Passengers : 
From accidents to trains, rolling stock, permanent 


way, &c. a ee ae 4 
By accidents from other causes 26 
Servants of companies or contractors :* 
From accidents to trains, rolling stock, permanent 
ui 


way, &c. me eg ee 2 

By accidents from other causes... we wee 118 
Other persons : 

From accidents to trains, &e. 


Persons passing over railways at level crossings . . ] 
Trespassers (including suicides) A Ree eer 107 
Persons on business at stations, &e., and other 
persons not coming in above classifications ae 16 
Total au hles Gates Wael cen ares etme as 284 





* Of contractors’ servants 


and he thought it would be advisable to obtain its 
opinion with regard to the use of such a term. 

Mr. C. Billington regret ed that the author had 
dealt with alloys which were no: within the com- 
mercial range. 

Mr. F. Johnson said that the paper was not without 
interest on th> practical side, and this referred par- 
ticularly to the temperature of inversion of the alloys, 
which would apply to the copper-tin-zine alloys used 
comme cially. 

The President, in moving a vote of thanks to the 
author, referred to the need for additional information 
being given in papers of this type. 

Mr. F. Johnson then presented his paper dealing 
with a method of improving the quality of arsenical 
copper. 

In this paper the authér records the results of an investiga- 
tion of the properties of specially alloyed arsenical copper with 
a view to proving its suitability for use as locomotive stay-rods, 
wire for rivet manufacture, and any material required to have 
specially high malleability, ductility, and toughness, combined 
with tensile strength and resistance to reducing gases at high 
temperatures. 








RAILWAY ACCIDENTS IN THE UNITED 
KINGDO. 


THE number of persons killed or injured on railways 
in the United Kingdom in the course of public traffic 
during the three months ending March 3lIst, 1913, 
as reported to the Board of Trade, was as follows :— 


Total for the 
corresponding 


period in Increase. Decrease. 
913. 1912. 
Injured. Killed. | Injured.| Killed. | Injured. Killed. | Injured. 





| 

262 — | 165 4 | 97 — | 

527 18 | 443 8 | 84 ae il 

| | | 

| 
49 eS ae ee - 1 |} 4 
1516 99 | 1463 19 53 a Tie 
2 Tt oe =a) ro a 

12 12 | 9 3 ri 
36 106 28 E | 8 ae, 
53 7 | 28 9 | 2 — |{|— 
2457 245 | 2189 | 39 | 268 ae ee 


1 was killed and 2 were injured. 


Altogether, including accidents in which no per- 
sonal injury was sustained, there were reported 
during the three months 15 collisions between 
passenger trains or parts of passenger trains; 17 
collisions between passenger trains and goods or 
mineral trains, light engines, &c.; 39 collisions 
between goods trains, parts of goods trains, light 
engines, &c.; 4 collisions between trains and vehicles 
standing foul of the line; 10 collisions between 
trains and buffer-stops, &c., of which 3 were caused 
by trains running into stations or sidings at too high 
a speed, and 7 were due to other causes ; 3 cases of 
trains coming in contact with projections from other 
trains on parallel lines ; 17 cases of passenger trains 
or parts of passenger trains leaving the rails ; 70 cases 
of goods, &c., trains or parts of goods trains leaving 
the rails; 84 cases of trains running through gates 
at level crossings or into other obstructions ;* and 
22 cases of fire in trains or vehicles. 





* During the three months, 16 horses, 3 donkeys, 5 beasts and cows, 
48 sheep, 5 dogs, and 2 pigs were run over and killed; and 3 horses and 
5 dogs were injured. 
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COMBINATION TURRET LATHE 


ALFRED HERBERT, LIMITED, COVENTRY, ENGINEERS 


|S in: Belt 
, 
/4 ia. Pulley 
400 Turns per 


A 944-INCH VALVE. 


Tre annexed illustration represents a large valve 
which has been made by Messrs. J. Blakeborough and 
Sons, Brighhouse, for the new pumping plant at the 
Alexandra Docks, Newport, Mon. These valves are 94in. 
bore in the waterway, the width over all from face to face 
of the flanges is 28in., and the diameter of the flanges is 
107in. The valves are operated by hydraulic cylinders, 
which are lined with gun-metal, and two bronze rods con- 
nect the ram with the valve plug or door. The total 
height when the valves are closed is 30ft. 2hin., and when 
open 38ft. 44in. The internal diameter of the hydraulic 
cylinder is 9}in., and the hydraulic pressure is 700 Ib. per 





VALVE FOR PUMPING PLANT 


square inch. The valve bodies were tested with a 43ft. 
head of water. The weight of each” valve complete is 
25 tons 16 ewt. 2 qr. 141b., the body alone weighing 


15 tons 3 qr., and there is about } ton of gun-metal in 
each valve. 








A NEW COMBINATION TURRET LATHE. 


Tue lathe illustrated above is a new pattern recently | 


designed and constructed by Alfred Herbert, Limited, 
Coventry. It embodies several features of distinct 
interest. 

The bed is a dry sand casting and is made of iron, 
which, after experiment, has been shown to possess a close 
grain and good wearing properties. In form the bed is 
a box girder, provided with narrow guides for the saddle 
and turret slide, and finished off at its base with a tray 
extending its whole length. The headstock is of the single- 
pulley all-gear type. The speeds obtainable are sixteen 
in number, and are arranged in geometrical progression. 
The direction of rotation on each speed is reversible, 
and in either direction four speeds are instantly available 


| with other arrangements. 
| threads, but to taper threads, when a taper arrangement 





at any time by the operation of friction clutches. An 
oil bath is provided for the gearing in the head. The 
spindle is hollow, and its nose is flanged for the direct 
attachment of the chuck. It runs in gun-metal bearings, 
tinned and lined with white metal. The thrust on the 
spindle is taken on ball bearings, and all the other bearings 
in§the head are of the ball type, and are automatically 
lubricated. 

The saddle is guided on the bed by the front shear only, 
and is clamped in position by a long taper gib operated by 
a hand lever. The saddle carries a square turret arranged 
for four tools, and an auxiliary slide rest which can be 
used when large diameters have to be turned. The 
square turret is a solid steel forging and is rigidly clamped 


AT NEWPORT, MON. 


to a solid seat when in use. It is provided with hard steel 
indexing gear. When the square turret is full of tools 
a back tool post can be brought into use to carry form or 
cutting-off tools. The saddle is fitted with the makers’ 
improved chasing gear, whereby it is claimed threads 
can be cut with greater speed and accuracy than is possible 
This applies not only to parallel 


is provided, and holds good both for internal and external 
thread cutting. The chasing gear comprises a leading 
screw and nut driven by gearing in the feed box. The 
leading screw can be driven at the same speed as the chuck 
spindle, at half this speed or at quarter. A series of 


| seven leading screws and nuts are provided with the lathe, 


so that in all twenty-one different threads can be cut. 
These are as follows :— 


Ratio. Threads per inch. 

TOT ie 2 epee reer < aay | 6} 7 
lto2 a 8 9 2: .. 12 13 14 
lto4 16 18 20 22 24 26 28 


By means of a lever on the feed box the direction of 
rotation of the leading screw can be reversed, thus per- 
mitting right or left-hand threads to be cut. The leading 
screw nut is withdrawn from or engaged with the leading 























screw by means of a hand lever on the saddle, and is so 
connected with the tool slide that when this lever is 
operated the chasing tool is simultaneously withdrawn 
from or advanced towards its cut. 

In addition to the chasing gear, the saddle apron is 
arranged with means for giving nine automatic longitudinal 
and cross feeds in each direction. Each motion in both 
directions is controlled by automatic and dead _ stops 
provided with screws for fine adjustments. The cross 
feed screw has an adjustable index dise, and by using this 
index as a means of measuring the pressure on the dead 
stops, the operator, the makers inform us, can turn to 
very accurate diameters. In asimilar manner an indicator 
on the traversing hand wheel can be used for cutting off 
dead lengths within very fine limits of error. The feeds 
and chasing gear are interlocked to prevent damage by 
careless manipulation, All the gears in the apron are of 
steel and run in an enclosed oil bath. Where the saddle 
bears on the bed, lubrication is supplied from the inside 
by continuous feeding syphon oilers. The outward flow 
of oil is said to prevent dirt working in between the surfaces. 

The main turret is hexagonal, and is provided with 
indexing and clamping gear. Its slide, like the saddle 
above-mentioned, is guided by the front shear only, is 
clamped by a taper gib, and is lubricated from the inside. 
A quick power motion is arranged whereby the turret 
and its slide can be traversed without labour in either 
direction. The turret slide can be fed in both directions 
at one of eighteen different speeds. The range provided 
is sufficient to cover at one end the feed required for 
heavy drilling on steel forgings, and at the other that 
for turning or for boring cored holes in east iron. The 
feeds to the turret slide and to the saddle are taken from 
a common splined shaft, but on the turret slide apron a 
change gear is fitted whereby it is possible to arrange 4 
fine turret feed to. be in action simultaneously with a 
comparatively coarse saddle feed, as, for instance, is 
sometimes necessary when turning and boring are being 
done at the one time. There are six self-selecting and 
dead stops provided in each direction for the motion of 
the turret slide. The gears in the turret slide apron are 
of steel, and run in an enclosed oil bath. A hand wheel 
and patented safety lever on the apron permit of the tur- 
ret slide being moved manually along the bed. The safety 
lever when not in use automatically comes out of action, st 
as to obviate danger when the quick-power motion is in 
action. The hand wheel is always available for making 
short adjustments, and is fitted with an indicator to enable 
dead lengths to be obtained very accurately. In con- 
nection with the stops for the saddle and the turret slide, 
a patented device iz furnished by means of which adjust- 
ment in unison may be effected along the bed. ‘This 
arrangement, it is claimed, is of great convenience when 
there are variations in the thickness of the articles being 
machined and when the machining allowances ere small. 

The feed box on the front of the bed beneath the head- 
stock provides nine reversible longitudinal and transverse 
feeds for the saddle and eighteen reversible longitudinal 
feeds to the turret slide. The changes of feed are obtained 
by the makers’ patented dial feed motion, whereby any 
change is made by rotating an indexed hand wheel. ‘The 
gears for the chasing arrangement are also arranged in 
this box, the changes being made by means of a small 
lever. The reversing motions for the feed and chasing 
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LOCOMOTIVE WHEEL QUARTERING MACHINE 


CUNLIFFE AND CROOM, LIMITED, MANCHESTER, ENGINEERS 

















gears are independent. All the gears in the feed box are 
of steel and run in an oil bath. 

The following are some of the leading dimensions of 
this lathe, additional to those already mentioned :— 


Height of centres ere ST ee ek 
Maximum diameter admitted through spindle 4hin, 
Maximum swing over bed ..  .. ) «. ee we 27 
Maximum swing over cross slide eh eee |. 
Maximum distance from flange of spindle to face 
ofturret..  . 72in. 


Maximum Jength chased with standard Icading 
screw (adjustable to any position along 


Se 4) ss 5e. Ls eh 16in 
Size of main turret across faces... .. 28fin. 
size of each face of main turret ns rs & 74in 
Diameter of tool holes... 2... : : .. Shin. 
Diameter of single pulley .. .. .. .. «. J4in. 
Width of belt... .. oe : oe 
speed of single pulley, revolutions per minute 400 


Horse-power 
13.200 Ib. 


Approximate net weight 








ELECTRICALLY DRIVEN WHEEL QUARTERING 
MACHINE. 

THE engraving shown above gives a general view of an 
improved machine which has recently been supplied to 
an English railway company by Cunliffe and Croom, 
Limited, Manchester, for boring crank-pin holes and true- 
ing up the worn crank pins at quarter centres on locomo- 
tive wheels up to 7ft. 2in. diameter and with crank throws 
of from 8in. to 18in. Each headstock is independently 
driven by means of a continuous-current variable speed 
motor fitted to the base of the headstock complete with 
starting gear. ‘The machine is designed for use on wheels 
with right-hand lead. The maximum distance admitted 
between the centres of the machine is 8ft. The poppet 
headstocks for supporting the wheels between the centres 
are cach provided with a boring head at right angles to 
each other. These headstocks are adjustable along the 
bed to suit the various lengths of axles, and the boring 
heads have a movement to and from the centres of the 
wheel for different throws. The boring head spindles have 
self-acting traverse and hand adjustments with speeds and 
feeds suitable for the employment of high-speed tool steel. 
The spindle slides are fitted with a strong adjustable stay 
for supporting the outer end of the trueing-up cutter block 
when operating on worn crank-pins. Two rests are fitted 
to the bed, upon which they are adjustable in order to 
carry the weight and secure the wheels to either side. ‘The 
tops of these rests are fitted with adjustable bushes for 
supporting the outer ends of the boring bars. The adjust- 
ment of the boring headstocks and the supports above- 
mentioned for setting to the required throw of the crank 
axle is regulated by steel rules. The bed of the machine 
is 16ft. Gin. long and 2ft. 10in. wide, and crank-pins from 
6Jin. to 13in. long may be trued up in the cutter blocks. 








A NEW SYSTEM OF CARDING AND SPINNING 
COTTON WASTE. 


\ NEW system of carding and spinning for cotton, 


cotton waste, and woollen yarns on the Smith condenser | 


system is now being introduced by Messrs. William T. 
Smith and Co., Victoria-street Works, Bolton. It is 
claimed that by its adoption all classes of yarn, full, soft 


and oozy, or hard twist, waste, and woollens from 0’s up | 


to 25’s counts can be spun on the condenser system equal 
to those produced on mules at less cost. The system 
briefly consists in the spinning of yarns on the Smith ring 
frame direct from condenser bobbins made on a new 
doubler carding engine. No extra machinery is intro- 
duced for the purpose- simply improved carding and ring 


worker rollers to correct the irregularities in the weights 
of the laps feeding the machine and to produce even ends 
on the condenser bobbins. The object of the traversing 
feed roller is to give a doubling effect as the cotton passes 
through the machine. This is derived by a 3in. movement 
sideways of the feed roller, so that the irregularities of any 





Fig. 1 


one portion of the feed may be divided between a number 
of ends on the condenser bobbin. 

Fig. 1 shows a side view of a portion of the carding engine 
cylinder and two pairs of worker and clearer rollers. The 
workers are shown divided into quarters, and it will be 
noted that between the stripping point where the clearer 
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Fig. 2 


spinning machines. The aim of the inventor is to elimi- | 


nate from condenser carding and spinning faulty and irregu- 
lar methods, and obtain greatly higher counts from the 
same mixings with more regular results than hitherto. 
lhe new doubler condenser carding engine has a single 
cylinder fitted with a traversing feed roller and traversing 


strips the worker rollers and the setting point between the 
worker and the cylinder there is one quarter of the worker 
| roller surface. This quarter circumference controls the 
whole movements of the worker rollers. The cam on 
the worker roller shaft gives four sideways movements per 





revolution, being a jin. movement per quarter turn. 
As one worker moves to the left the next worker moves to 
the right—that is, alternately, the rollers dwell at each 
end ot their jin. traverse to allow time for the one-quarter 
to pick up its staple from the cylinder, and the other 
quarter above to be stripped by the clearer at the same 
time in the usual{way. The stripped staple then blends 
with the cotton on the cylinder, the bulk of which is in turn 
taken up immediately by the following worker roller, so 
that at each quarter turn of the worker roller cotton taken 
off the cylinder at the right is moved jin. to the left and 
deposited there. In the next movement by the same 
worker roller cotton taken up at the left is carried to the 
right and deposited there, and se on, this action being 
continuous. The blending takes place at each change of 
motion when one-half of the cotton brought from the left 
is mixed with the cutton brought from the right, blended, 
and one-half of it carried to the left and the other half 
carried to the right,. Tnis action is simultaneous with 
all the worker rollers, which make 5 revolutions per minute. 
On cards making coarse hank bobbins a lin. movement is 
given. 

The new waste ring spinning frame by the same makers 
spins direct from thecondenser bobbin and draughts or draws 
at the same time the irregular lengths of fibre by means 
of a system of rollers of small diameter in the same way 
as the ordinary ring frame when spinning cotton yarns. 
After the drawing process on the ring frame by the rollers 
the drawn end is twisted by the spindle with the assistance 
of a light weight traveller on the ring which does the 
winding. By referring to Fig. 2 it will be seen that the 
front bottom roller carries two top rollers, the three revol- 
ving at the same surface speed. The middle and the back 
bottom rollers, with their top rollers, run at the same 
surface speed, but slower than the front rollers. The 
difference in the two speeds forms the draught between the 
two sets of rollers, and this draught can be altered by the 
draught change wheels situated at the head of the 
frame. The drawing of the short staple isdone between the 
first and the second bottom rollers with their top rollers, 
which are set as close as 7;in. from niptonip. For long fibre 
the drawing is done between the first and the third bottom 
rollers. The small top fluted roller on the second bottom 
roller, being lightly weighted, allows the long fibre to be 
drawn through and between those two rollers without 
breaking or damaging the staple. There are the usual top 
and under clearers, an extra small clearer roller being 
arranged on the small fluted roller for weighting purposes. 








BRITISH ASSOCIATION. 
ADDRESS TO THE ENGINEERING SECTION BY PRO- 
FESSOR GISBERT KAPP, D.ENG., PREsIDENT OF THE 
SECTION. e 





ENGINEERING, the subject with which Section G is 
concerned, covers so wide a field that it has been found 
convenient to introduce a rough sub-division into t.e 
three branches of civil, mechanical, and electrical engi- 
neering. By applying any such term to a particular piece 
of engineering work we do not necessarily exclude the 
others ; we merely characterise a predominant feature. 
There is often a considerable amount of overlapping 
between the three branches, and that is especially the case 
with mechanical and electrical engineering. Sometimes 
the boundary line even becomes indistinct, and then it is 
difficult to say which branch of our science is the pre- 
dominant feature. Is the equipment of a works with 
electric power mechanical or electrical engineering ? It 
is both, but not necessarily to the same degree. The mere 
replacement of a steam engine by an electric motor to 
drive the main shafting of a works can hardly be called 
a piece of electrical engineering ; but if special electric 
appliances are introduced to perform duties which cannot 
be done, or not done as well, by purely mechanical 
machinery, then we have electrical engineering in the true 
sense of the term. 

Electricity has invaded almost every branch of our 
industrial activity, sometimes as a rival to older methods, 
but often also as a helpmate, stimulating progress all 
round. Electricity is a ‘* great source of power in Nature,” 
and the “art of directing it for the use and convenience 
of man” belongs to our generation. Yet, like all new 
things, it has had to fight its way in the face of strenuous 
opposition—generally an absolutely honest opposition, 
not in any way traceable to self-interest, but simply to 
inability to see things in the right perspective. Let me 
illustrate my meaning by an example. Shortly after 
Charles Brown had established the first electric power 
transmission between Kriegstetten and Solothurn I hap- 
pened to visit a well-known mechanical engineer in Zurich, 
who had in his time been professionally—not financially— 
interested in so-called teledynamic transmission of power 
by wire rope, first introduced into Alsatia by the celebrated 
Professor Hirn, of thermodynamic fame, about the middle 
of last century, and then also imported into Switzerland. 
To my old friend these transmission systems appeared to 
be the acme of perfection, and on my pointing out that the 
range was necessarily limited, he replied that transmission 
to longer distances would be useless, since there would be 
no market for the power. My friend was not able to look 
at the subject in the right perspective ; he failed com- 
pletely in appreciating the fundamental conditions of the 
problem, and although it is easy for us now, fortified as 
we are by experience, to appreciate electric transmission 
of power correctly and feel contempt for the old gentle- 
man’s narrow-mindedness, yet we should be careful not 
to fall into the same error about electrical developments 
which are new to us, as the transmission of power was new 
to my Swiss friend. It is not so very long ago that 
mechanical engineers thought there was no advantage in 
electrifying textile mills ; and I do not feel quite certain 
whether a good many and very capable engineers are not 
still of the same opinion. A commission has been investi- 
gating this subject, and its first report was by no means 
encouraging to the electrical engineer. Yet at the very 
time when that report was issued hundreds of motors were 
being installed in continental mills. The spinners there 
had found out that by using a motor with very delicate 
speed regulation they could speed up their frames and 
increase the output considerably. In the long run a good 
thing must win through, and the electrification of English 
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textile mills is no exception to this economic law ; but in 
some cases it would almost seem that the way is made 
longer by the narrowness of the mental horizon of opposing 
experts. This process of gradually overcoming the oppos- 
ing expert had to be gone through in all applications of 
electricity ; but, the opposition being generally honest, 
once it is overcome, the very men who opposed become 
strong friends. There is no question now that electricity 
can do some things better than could be done formerly. 
The separation of magnetic from non-magnetic material ; 
the lifting of hot pigs, ingots, plates, and scrap by electro- 
magnets ; the production of high-grade steel in the electric 
furnace ; the sinking of shafts by electrically driven pumps; 
in mines the use underground of electromotors instead of 
steam engines, in shipyards the use of magnetically fixed 
and electrically driven tools ; the electric driving of rolling 
mills, and the use of electric traction on tube and other 
underground railways are familiar examples of the applica- 
tion of electricity in which unanimity as to its advantages 
has been reached between the electrical engineer and what, 
without any intention of being disrespectful, we may call 
the old school of mechanical engineers. There are, how- 
ever, other applications of electricity where the old and 
new school of engineers have either not at all, or only 
partially, reached unanimity of opinion, and it is with one 
of these applications—namely, the electrification of. rail- 
ways—that I propose to deal in this address. As regards 
urban and suburban lines, not only the possibility of 
electric traction, but its immense superiority over steam 
traction, is fairly generally admitted. Where we get on 
debatable ground is when we begin to discuss main line 
traftic. Here the process of overcoming opposition, of 
which I spoke a moment ago in connection with other 
applications of electricity now generally approved, has 
only just begun. Will it lead to the same result, or will 
the electrician have to confess himself beaten by the steam 
locomotive ? The answer each one of us would give to 
this question must necessarily be biased by our early 
training. Most engineers love their profession, and are 
enthusiasts ; being enthusiasts, they are necessarily 
biased. This applies as well to the electrical engineer as 
to the mechanical engineer—perhaps to the electrical 
engineer most. In many cases he is so biased that he will 
not admit any virtue in any other but his own pet scheme of 
electric traction. A modern steam locomotive is a beautiful 
and efficient engine, and one can well understand its 
designer looking at it with the pride of a father whose son 
has turned out a good man. One can also understand that 
this engineer will not readily admit the superiority of 
an electric locomotive. The mental horizon of each of 
us must necessarily be narrowed by previous training and 
professional enthusiasm ; let us, then, try to forget for a 
moment that we are engineers, and let us put out of 
our minds all questions of mechanical or electrical 
detail, focussing our thoughts merely on what we 
see going on all around us as regards electrification of 
railways. We see year by year more lines being 
electrified. Some are failures; but the very fact that 
in spite of these failures the process of electrification 
is going on, shows that the failures are remediable. In 
some cases it is easy to understand why a line should be 
electrified. If fuel is dear, if the trains must be heavy 
and frequent, if there are steep grades and long tunnels, 
then obviously steam is at a disadvantage and electricity 
can beat it easily. But the electrification is not limited 
to cases where there are such obvious advantages. We see 
a military State like Prussia electrifying a fairly long line 
where the traffic is not extremely heavy, where there are 
very gentle grades, and only few and short tunnels. 
Moreover, one of the stock arguments against electrifica- 
tion is that in case of war the whole system may be broken 
down by the enemy cutting the wires ; yet this considera- 
tion, if it has any weight—a matter on which I cannot 
pronounce an opinion—does not deter a military State 
from at least experimenting with electric traction on a 
large scale. We see suburban lines growing longer and 
longer, until they might almost be classed as short main 
lines, and we see the Swiss Government buying up water 
powers with the object of utilising these powers in the 
electrification of its most important main lines. We see 
in America the electrification of large systems taking place, 
not only for passenger service, but also for the goods 
service, comprising trains of 2000 and more tons weight, 
and of goods yards, to the complete exclusion of steam. 
One need not be an engineer to appreciate the significance 
of such a general development. No Government depart- 
ment, and certainly no board of railway directors, will 
spend money merely for the sake of an interesting scientific 
experiment, and, although it is conceivable that in an 
isolated case such an experiment may be undertaken under 
a miscalculation as to its possible success, it is not con- 
ceivable that such a miscalculation should be the general 
rule. When we see that in all countries a vast amount of 
labour is devoted to, and capital is spent on, the electrifi- 
cation of main lines, we cannot but come to the conclusion 
that this new application of electricity is bound to progress, 
and that the persons who tell you that electric traction is 
all right for tramways and urban railways, but will never 
be able to compete against steam traction on main lines, 
are very much in the position of my old Swiss friend, whose 
conception of power transmission was entirely limited to 
the use of ropes and pulleys. 

It is just thirty years since the first electric railway was 
opened for public use. That was a small line in Ireland, 
known as the Portrush-Bushmills Railway. In those 
days only the continuous-current motor was available, 
and that only at a very moderate pressure and power. 
These restrictions were from the first felt to be a serious 
drawback, and inventors tried to overcome them in various 
ways. Of these, two may be here noted, in passing. 
Ward Leonard in 1891 made the suggestion of carrying 
on the train a converting station. He argued, quite 
correctly, that for the transmission of power to long dis- 
tances the alternating current was eminently suitable, 
and that, consequently, the power should be sent to the 
train in the shape of high-pressure alternating current. 
On the other hand, such a current was, in those days, 
quite unsuitable for motors; hence the necessity of its 
conversion into continuous current, with which the then 
available motors could alone deal. Ward Leonard sug- 
gested to put on the first vehicle of the train a synchronous 
motor, for driving an exciter and continuous-current 
generator. The current obtained from this generator 
was to be used to drive the train motors, which might be 














distributed in a number of motor coaches. The regula- 
tion of speed and tractive force was to be effected entirely 
by suitable adjustment of excitation, and therefore with- 
out rheostatic loss. It will be admitted that this proposal 
has some attractive features. It is essentially a long- 
distance system, and at the same time it offers the possi- 
bility of great and uniform acceleration, a matter of great 
importance in urban traflic, so that it is equally suitable 
for both kinds of service. Moreover, the current can be 
taken with unity power factor. Unfortunately the extra 
weight which has to be carried in the shape of converting 
machinery is a serious drawback ; and for this reason the 
Ward Leonard system—excellent as it has proved in other 
applications of electric power—has in the domain of trac- 
tion never got beyond the experimental stage. 

The experiment has been made on a fairly large scale, 
but with this difference, that the traction motors were 
placed, not into motor coaches, but on the first vehicle 
itself, which thus became an electromotive ; also, in order 
to save the weight and cost of starting and synchronising 
gear, the asynchronous type of single-phase motor was 
adopted, thus sacrificing the advantage of unity power 
factor. The electromotive developed at the hour rating 
200 horse-power, and weighed 46 tons. This is not a 
very brilliant achievement, and it was beaten by a sister 
engine of the same power, but using alternating-current 
motors. This electromotive weighed only 40 tons. 

It is probable that a better weight efticiency could be 
obtained nowadays with this system if carried out on a 
larger scale, and if the motor generator were replaced by 
a converter, in which case the step-down transformer 
would have tappings on its secondary side for starting 
and regulation. It is, however, doubtful whether even 
then it could compete with electromotives using the 
alternating current in the motors directly. Motors of 
this type have recently been so much improved that the 
margin of weight that could be saved by the use of con- 
tinuous-current motors is probably less than the excess 
weight of the converting machine. 

The other attempt to combine high trolley voltage with 
low motor voltage has shared the same fate. This con- 
sisted in the application of the three-wire principle of 
continuous-current supply to electric traction. It is in 
successful operation at a moderate voltage on a London 
tube railway, but as far as main-line working is concerned 
it has not got beyond an application on two small lines 
in Bohemia. The principle adopted is to make the trolley 
wire of the up line the positive and that of the down line 
the negative side of the system, whilst the rails take the 
place of the zero wire. Each electromotive is fitted with 
four motors, of which at least two are in series, taking 
1500 volts. Thus, whilst the voltage of one motor is kept 
within the customary limit of 750 volts, the pressure of 
the whole system is 3000 volts. The objection to this 
arrangement is that its fundamental supposition of a fairly 
close balance between the two halves of the three-wire 
system must in actual railway working be rather the excep- 
tion than the rule, and that the obvious remedy of com- 
bining both halves of the system in one and the same train 
would involve the use of two overhead trolley wires, and 
thus introduce the very feature which the advocates of 
the continuous-current system find so objectionable in 
three-phase traction. Moreover, the recent improvements 
made in continuous-current motors has reduced the 
importance of the three-wire principle. Continental 
makers are prepared to build motors for 1200 volts, and 
one English maker is actually building motors for 1750 
volts, so that with two motors in series a trolley pressure 
of 2400 and 3500 volts respectively can be used. 

The present tendency in electric traction is in the direc- 
tion of simplicity, in the sense that mixing up of different 
types of current and dependence of one train on another 
is avoided. Only three types of current are used, namely, 
continuous, three-phase, and single-phase. The two first- 
named are used direct ; the last through the intervention 
of atransformer. Ina large measure the different systems 
have already become standardised. As regards the 
continuous-current system, up to 750 volts the process 
of standardisation has been completed long ago. It is 
almost generally adopted for urban and suburban lines 
of moderate length, unless there are local difficulties as 
regards the third rail, or it is desired to work the suburban 
and the main-line service on the same system. The three- 
phase system has also been fairly well standardised, but 
the single-phase system is still in a process of development 
—a development which, however, takes place on a fairly 
large scale. In France the Compagnie du Midi is electri- 
fying on the single-phase system nearly 400 miles of track ; 
the German Government have already electrified the 
Dessau—Bitterfeld of the Leipzig~Magdeburg line, and are 
electrifying the line Lauban—Koenigszelt in Silesia, to 
say nothing of some smaller private lines in the South of 
Germany, which have been in operation for some years. 
In Switzerland the Berne—Létschberg—Simplon Railway, 
already in operation, and the Rhetian Alp Railway, 
nearing completion, also employ single-phase electro- 
motives. Both in France and Germany the type of electro- 
motive to be finally adopted has not yet been settled, but 
half-a-dozen different types, supplied by as many different 
makers, are being tried, and it is in this respect that one 
may look on single-phase traction as still in the process 
of development. As regards the Létschberg, the period 
of trial is over. Three years ago the railway company 
ordered a 2000 horse-power electromotive, and have had 
it at work ever since with such satisfactory results that 
they have decided to adopt this type definitely, and have 
ordered thirteen more engines, but of the slightly larger 
power of 2500 horse-power on the 14-hour rating. Of these 
[ shall have to say something more presently ; but before 
entering into the details of single-phase traction it is 
expedient to glance briefly at the present position of the 
rival system of three-phase traction. 

The first application of this method of working dates 
back to the end of last century, and took place on a small 
Swiss line ; then followed the well-known Valtellina line, 
and, later still, when the Italian Government took over 
the railways, the Government engineers decided to extend 
the application of three-phase traction to some other lines 
—a decision which practical experience has shown to 
have been perfectly justified. The total power represented 
by three-phase electromotives either at work or on order 
in Italy to-day exceeds 200,000 horse-power—95,000 
horse-power in service and 120,000 horse-power building. 
Ten years ago the three-phase system was the only possible 





one for main-line working, but later on there came on th 

scene the single-phase, and, later still, the high-pressur, 
continuous-current systems, and I need hardly Mention 
that between the advocates of the three systems there lies 
been waged a fierce battle, each claiming that his jg the 
best and the others very inferior. 1 am afraid that battle 
is still raging ; but it is a futile war, for there is yo such 
thing as a best system generally. One system is the }y st 
for one set of conditions and another for another ei 

Thus the German railway engineers found that the single. 
phase system would serve them best, and they adopted 
it. There is in this matter no question of personal feeling 
or national prejudice. I have no intention to enter the 
lists as an advocate for any one of the three possible systems 
for main-line traction ; each has its special features and 
special merits, and all I can do is to place before you some 
of these. As the three-phase system is the oldest, it wilj 
be convenient to take it first. 

It is curious to note that the three most obvious objec. 
tions which have been raised against three-phase electro. 
motives by theorists have been found to have but littl 
weight in practical work. These objections were ;—'Th,. 
complication of a double overhead wire, the danger that 
the motors would not share the load fairly, and the inability 
to run without rheostatic waste at intermediate speeds, 
or to run at a higher than synchronous speed to make up 
for lost time. 

That an overhead wire is inconvenient must be readily 
admitted, but the inconvenience applies to all methods of 
main line working, for the so-called third rail is not applic. 
able to high pressure, and even if it were, the consideration 
of the safety of the platelayer would preclude its use. 'The 
question, then, is: Are two wires twice as objectionable 
as one? Possibly, but the most objectionable feature 
is not the wire itself, but the posts or gantries on which 
it is carried, and the number of posts is the same, whether 
we use three-phase, single-phase, or continuous current, 
There is a little more complication at the cross-over points 
and at the switches ; but this is not a serious matter, if 
one may judge from the perfectly smooth working of so 
extended a yard as that at Busalla, where there are five 
miles of track, connected by thirty-seven switches and 
crossings. The other objection—as to the motors not 
sharing the load equally—is theoretically sound. The 
torque developed by the motor is proportional to the slip, 
and in order that the two motors on an electromotive shall 
share the load equally their slips, and consequently also their 
speeds, must be the same. Now, it is conceivable that, 
owing to a slight difference in the size of the drivers, 
that motor which is geared to the larger drivers will, by 
reason of its lower speed and consequently greater slip, 
take more than its fair share of the load. In practice 
this difficulty does, however, not arise. With reasonably 
good workmanship there should be no sensible difference 
in the size of the wheels ; but even if we admit the possi- 
bility of there being a difference of a half per cent. in the 
diameter of the wheels, this would, with the usual slip 
of 3 per cent., only mean that the motor geared to the 
larger wheels develops 8 per cent. more, and the other 
8 per cent. less, than its normal power. The larger wheels 
will develop 16 per cent. more tractive effort than the 
smaller wheels, and having thus a greater wear, the differ- 
ence originally existing will diminish in service. For 
the same reason, any tendency to wear unequally, say, in 
consequence of unequal material, is counteracted by the 
slip adjustment of the motors. This point has been tested 
practically by the makers of the Simplon three-phase 
electromotives. It was found that if originally a slight 
difference in diameter of the drivers had been permitted 
to exist, after a short time this had vanished. That is as 
regards the condition of one electromotive ; but if we come 
to the case of a train being hauled by two engines, then a 
sensible difference in the size of their wheels may exist. 
In this case it is necessary to artificially adjust the slip 
so as to make each motor take half the load. This problem 
has been solved by Mr. v. Kando in the electromotives 
which he designed for the Italian State Railways. In 
these engines only liquid resistances are used in the rotor 
circuit for starting and speed regulation. The liquid is 
raised or lowered in the rheostat chambers so as to cover 
more or less of the contact plates, and the level of the liquid 
is controlled by a solenoid under the influence of the work- 
ing current. The working current, and therefore also 
the tractive effort, exerted by each motor is thereby 
automatically kept constant, notwithstanding any differ- 
ence that may exist in the size of the drivers on the two 
electromotives. Incidentally, it may be mentioned that 
this method of liquid rheostat control has also the advan- 
tage of a perfectly constant acceleration during the starting 
period—a point which makes for comfort of travel in a 
three-phase train. 

The third objection advanced by theorists against 
three-phase traction is against the waste of energy conse- 
quent on rheostatic speed control and the inability to run 
at more than synchronous speed so as to make up for lost 
time. The obvious remedy for the last-named difficulty 
is to fix the time table so that the synchronous speed should 
be high enough for making up lost time and to employ 
motors which can run economically at less than synchron- 
ous speed. As a matter of practical experience three- 
phase trains are not more unpunctual than any other kind, 
steam not excluded. A train pulled by a series motor 
continuous-current or alternating-current—runs slower 
on an up-grade or if abnormally heavy ; this is one of the 
characteristics of the series motor, and it is valuable, 
because it limits the excess load thrown on to the source 
of power ; but it is clearly not a condition making for good 
time-keeping. With a series motor time lost cannot be 
recovered on an up-grade, whilst with a three-phase motor 
the speed on an up-grade may be kept practically the same 
as on the level or on down-grades, so that the process of 
gaining time is not restricted to the easy parts of the line. 


(To be continued.) 








DOCKYARD NOTES. 


In addition to the orders for six torpedo-boat destroyers 
recently announced, the Admiralty has placed orders for 
seven torpedo-boat destroyers with the following firms :— 
Messrs. Yarrow, 3 vessels ; Messrs. Thornycroft, 2 vessels ; 
Messrs. Hawthorn, Leslie, 2 vessels. Some of these 
vessels were commenced by the firms mentioned a few 
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months ago as stock boats. As these vessels are practically 
of the same dimensions as the Admiralty design for 1913- 
14, and offer in some respects certain slight advantages, 
the Admiralty has decided to exercise the option of 
purchase offered to it. The issue of orders for the 
remaining three vessels of the 1913-14 programme will 
be decided in due course. 


Tue Admiralty has decided to build five light cruisers of 
the [913-14 programme in the dockyards instead of three, 
as originally intended, allotting the remaining three of the 
programme to contract, as the tenders received from many 
of the firms indicated that they were not very anxious 
to undertake the work in the present state of the shipbuild- 
ing market. All the above measures are taken in execu- 
tion of the programme approved by Parliament. 








SECOND REPORT TO THE CORROSION COM- 
MITTEE OF THE INSTITUTE OF METALS. 


By GUY D, BENGOUGH, M.A., D.Sc., anp RICHARD 
M. JONES, M.Sc. 


(Continued from page 264.) 


Arver trying a number of alternative methods, such as measur- 
ing the reduction of tube thickness and the diminution of the 
chlorine content of the sea water, the conclusion was reached 
that the most accurate and satisfactory comparative results 
would be obtained by weighing all the specimens after corrosion 
with the oxide layer Jeft unbroken, 

It was noticed that the formation of oxide did not take place 
uniformly over the whole surface of the tube. It started at 
certain areas, irregular in distribution and shape, which could 
not be correlated with the individual crystals of the metal. 
The layer gradually spread until it covered the whole of the 
surface of the tubes. 

It may be of interest to mention here that Lambert’, work- 
ing with @ sample of metallic iron which was probably the 
purest and most homogeneous metallic substance of any kind 
that has ever been prepared, showed that even in this case 
oxidation began at certain spots and then spread outwards. 
The same result may be observed if a piece of brass tube be 
heated in @ hot-air oven till the surface begins to oxidise. It 
is evident, therefore, that the very minutest differences, chemical 
or physical, in a metal will determine the points at which 
oxidation begins, but, according to the experiments of the 
authors, it does not necessarily follow that subsequent corrosive 
activity will be most pronounced at these same points. 

The tubes become tarnished when they have been immersed 
im water for only a few hours, and a slight bluish opalescence 
becomes observable in the water. In the course of two or three 
days a deposit settles to the bottom of the beakers in the form of 
a fine greenish-blue powder. In the case of Muntz metal, the 
deposit is paler in colour, and the surface of the metal exhibits 
a sallow yellowish tint instead of the reddish-brown colour 
exhibited by the other tubes. The tubes undergo no further 
change in appearance, but the gradual increase in the amount 
of deposit shows that the oxide layer is being continually re- 
moved and reformed. It appears to be removed by a reaction 
with the sodium chloride of the sea water, whereby insoluble 
basic chlorides of copper and zine are formed. 

In certain experiments the greenish-blue deposit was collected 
and analysed, and was found to contain the whole of the copper 
that had been removed from the brass, and a large part of 
the zinc. The remainder of the zinc was present in solution as 
zine chloride, 

The copper and zine are attached in approximately the pro- 
portions in which they occur in the alloy. 

The fact that copper is entirely absent from the liquid suggests 
that the cuprous oxide first formed reacts with the chlorides 
present in the sea water, forming cuprous chloride or oxy- 
chloride.” These, being highly insoluble in sea water, are 
instantly precipitated, thus accounting for the fine bluish 
opalescence produced so soon after corrosion has started. On 
the other hand, only part of the zine forms an insoluble basic 
chloride, and part remains in solution as normal zine chloride. 
As corrosion proceeds, the sea water becomes slightly alkaline, 
due to the removal of carbon dioxide, which appears to be 
carried down in the form of basic carbonate. On these views 
the gieenish-blue deposit will be a mixture of basic carbonates 
and chlorides of copper and zinc, its exact composition varying 
according to prevailing conditions. 

As a check on the validity of these views it was thought 
desirable to ascertain whether any reaction would take place 
between sea water and the oxides of copper and zine prepared 
by ordinary chemical means. Accordingly pure cuprous oxide 
was prepared by the addition of glucose to pure copper sulphate 
in the presence of tartaric acid. The resulting fine bright-red 
oxide was placed in a porcelain dish in contact with sea water. 
No signs of reaction were noticeable for about three weeks, after 
which time the greenish-blue salt began to make its appearance. 

Some of the oxide was then placed in a beaker of sea water 
suspended in a thermostat at 40 deg. Cent. After two or three 
days the blue salt, which characterises the ordinary process of 
general corrosion, made its appearance. 

In view of these results and of the fact that the blue salt 
is readily formed in all ordinary cases of corrosion at the ordinary 
temperature, a fresh batch of cuprous oxide was made with a 
View to ascertaining whether the details of preparation had any 
effect on the speed of reaction. In this case the oxide was made 
from pure copper sulphate and glucose without the addition of 
tartaric acid. The resulting oxide was lighter in colour and had 
a yellowish tinge. In this state the oxide readily reacted with 
the sea water at the ordinary temperature, with the formation 
of the greenish-blue basic salt in the course of a few days. 

It was thought desirable to ascertain the composition of the 
deposit, and for this purpose & suitable quantity was prepared 
by leaving several feet of 70: 30 tube in contact with 4 litres 
of sea water for several months. The salt does not adhere at 
all tightly to the tubes, and was washed off, dried, weighed, and 
analysed, The result was as follows :— 

Per cent. 
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Chlorine . 2.95 


Carbon dioxide I a ee CA ON 

Balance, oxygen, magnesium, and calcium salts and insoluble matter. 

It is evident that the salt is a double basic chloride and 
carbonate of copper and zinc. It is noticeable that it contains 
less zine proportionally to the copper than the original tubes. 
This is due to the fact that in this and all other experiments on 
corrosion described in this paper a part at least of the zinc 
remains in solution as zine chloride. The nature of corrosive 
action in stagnant sea water at the ordinary temperature and, 
as will be shown subsequently, at somewhat higher temperatures, 
may now be summarised as follows :— 

(1) The oxygen in solution® reacts with the copper and zine 
otf the alloy, forming cuprous oxide and zine oxide. These 
substances form first at certain areas, and form a brown or 
reddish layer which darkens in time—probably owing to the 
formation of cupric oxide—and which finally completely covers 
the tube. 





5 Journal of the Chemical Society, October, 1912, page 206. 
‘It is only the oxygen in solution that reacts with the brass, not 
oxygen in the free gaseous condition, 


(2) The oxide layer reacts with the sodium chloride and carbon 
dioxide of the sea water, the metals thus passing into solution, 
but instantaneously the whole of the copper and a large part 
of the zine are precipitated in the form of a greenish-blue basic 
salt which is insoluble in sea water, and is usually deposited in a 
flocculent or non-adhesive state on the tube. The remainder 
of the zine remains in solution as chloride. 

(3) The reaction between the oxide and the sea water probably 
proceeds at about the same rate as the formation of the oxide, 
since the oxide layer is always found beneath the greenish-blue 
salt, but yet only increases very slowly in thickness. Owing 
to this reaction the sea water gradually becomes alkaline because 
of the removal of carbon dioxide. 

(4) If the tube be allowed to dry, or if the green salt be 
allowed to remain on the tube for several months, the salt will 
stick tightly to the tube, but in the latter case only in small 
isolated patches. 

(5) The sticking of the salt interferes with the accuracy of 
loss-of-weight experiments if carried out for very long periods. 
If violent measures are taken to remove the green salt the oxide 
layer beneath is also removed in patches. 

(6) The experiments described above have been carried out 
for a period of eight months, and no signs of selective corrosion 
or local action have been observed. ‘lhe tubes present a per- 
fectly uniform oxidised appearance indicating progress of 
complete corrosion only. 

In view of the widely held opinion that * spills’? and “ flaws ”’ 
on the interior surfaces of condenser tubes form corrosion 
centres and start pitting, the inside surfaces of the tubes used in 
Series I. experiments were highly polished, as described pre- 
viously. The original intention was to examine the polished 
surfaces under the microscope from time to time as corrosion 
proceeded, and to try and observe in this way whether corrosion 
was being accelerated: in the neighbourhood of any flaws. Micro- 
scopic observation of the metal is effectually prevented by the 
interposition of the oxide film. Still no evidence was found by 
this or any other means to show that flaws had any influence on 
sea water corrosion at the ordinary temperature. 

In view of the fact that sea water always contains a con- 
siderable quantity of dissolved CO, gas, it was thought desirable 
to ascertain the effect of this substance apart from the presence 
of salt. Accordingly the following experiment was made : 

A 3in. length of 70: 30 tube was suspended in 1} litres dis- 
tilled water, which was maintained saturated with CO, by 
bubbling a slow stream of the gas through the liquid. The 
tub was weighed before and after the experiment, which lasted 
sixty-four days. 


ry 


Grammes, 
21.0372 


Weight before experiment 
20.9450 


Weight after 64 days .. 
0.0922 
Percentage of loss ; or ae 0.4382 

At the conclusion of the experiment the tube presented a 
dull purplish colour, but.none of the usual blue-green salt could 
be seen. The liquid remained clear, but on filtering a trace of 
green deposit was found. Yet the above result shows that quite 
a considerable amount of metal was removed, indeed, more than 
in the case of a similar tube immersed in sea water for the 
same length of time. Obviously the metal removed must have 
remained in solution. This was borne out by the observation 
that on heating the clear liquid to boiling, a flocculent white 
precipitate of basic zinc carbonate was formed. The important 
point of this experiment is that the loss of metal is almost 
entirely concentrated on the zinc. -It should be mentioned, 
however, that this form of dezincification takes place uniformly 
over the whole of the brass, and in this respect is to be distin- 
guished from the type of dezincification referred to later in this 
paper as “selective corrosion.’”’ Nevertheless the experiment 
indicates that waters highly charged with carbon dioxide gas 
must have a serious effect on brass. 


Loss of weight 


Discussion OF RESULTS OF EXPERIMENTS IN Series I, 

Comparison between the results obtained for the upper and 
lower tubes in the same beakers reveals the fact that in all 
cases the upper tubes have suffered greater loss in weight. This 
is only to be expected, since oxygen is an important factor in 
corrosion phenomena, and is constantly being removed by 
reaction with the metals of the tube. It can only be replaced 
by diffusion from the surface of the liquid, and the new supplies 
will necessarily reach the upper tubes first. Otherwise the 
results obtained for the upper and lower tests are in good agree- 
ment with one another. 

Figs. 2 and 3 show clearly that the Muntz metal tubes have 


Tasie LV. 


i. 
70 : 30 
Interval. 


A.* B. 
(Horizontal.) (Vertical.) 


Seconp Series or EXPERIMENTS. 


In view of the unexpected results obtained in the first series 
of experiments, it was decided to repeat them with slight 
modifications. ‘The differences consisted in the use of 3in.!0 
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Fig. 4 


length of tube suspended in the beakers horizontally instead 
of vertically, so that a deposit might rest on the tube instead of 
falling to the bottom of the beaker, and, secondly, in suspending 
the tubes by means of white string from glass rods laid on the 
top of the beakers, as shown in Fig. 4. The second modifieation 
was merely for the sake of convenience, but the first was carried 
out to test the effect of the presence of the blue salt on the speed 
of corrosion. In the first series of experiments this salt fell to 
the bottom of the beaker, in the second it remained in situ on 


| the tubes. Two tubes of the same kind were immersed in each 


HORIZONTAL IMMERSION TEST. 
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beaker at the same depth—dadpproximately lin. below surface of 
water—otherwise the experiments were carried out in an exactly 
similar manner to Series I. The results of this series of experi- 
ments are given in Table IV., and the results are plotted in 
Fig. 5. 

It will be seen that while the differences in the speeds of corro- 
sion between the various tubes are not so marked as in the first 
series of experiments, yet the rates of corrosion are in the same 
relative order, Muntz metal again showing the least loss of weight 
and the 70: 29: 1 alloy the most. 

The losses of weight recorded in this series of experiments 
are greater than in the first series. The differences are not 


Sea Water Corrosion Experiments. 2nd Series. 


2. 3. 4. 
70: 28:2 69:31 70: 29:1 
A. B. A. B. Ae B. 








Initial weight in grammes 
Weight after corrosion for 





22.8080 


30 days 22.7625 


Lo ss in grammes . 0.0455 
Percentage loss aa ee a 0.20 
Sea water 
renewed 
Weight after 60 days 22.2910 22.7444 
Percentage loss — 0.34 0.28 
Sea water 
renewed 
Weight after Set be 90 days 22.2700 22.7225 
Percentage loss ae oes coo 0.43 .38 
Sea water 
renewed 
Weight after 120 days 22.2270 22.6800 
Percentage loss — 0.62 0.56 


15.9360 16.1428 
2 23. is 15.9000 16.1087 
0.0463 0.0446 0.0190 0.0196 0.0360 0.0341 
0.20 0.19 | 06.08 0.08 0.22 0.21 


23.6705 23.5400 22.5950 22.7008 


23.5955 23.4662 22.5560 22.6628 15.8774 16.0878 
0.2 17 a 0.36 0.34 


23.5695 23.4418 22.5350 22.6428 15.8565 16.0675 
0.43 0.42 0.26 5 0.50 0.47 





23.5365 23.4100 22.5110 22.6200 15.8350 16.0450 
0.56 0.55 0.37 0.36 0.63 0.61 


* The tube-pieces A and B belonging to Tube 1 were immersed in same beaker in different ways—A horizontally and B vertically, 
and this is reflected in the results. 


lost least in weight. Of the others, the 70: 29: 1 alloy shows 


the lowest resistance to complete corrosion, whereas the 70 : 30 | 


and 70: 28: 2 alloys behave nearly alike and are rather more 
resistant. In all cases the rate of corrosion decreases gradually 
with elapse of time. 

These results are surprising. In the first place, it would be 
expected that the Muntz metal tube would suffer the greatest 
loss in weight, since it is a two-phase system, and would there- 
fore appear to be peculiarly liable to electrolytic action. The 


70: 29: 1 metal and the 70: 30 brass are homogeneous single- | 


phase systems and would be expected to show less loss of weight. 
The 70 : 28 : 2 tubes contained a small amount of free lead inter- 
spersed between the crystals in a fairly regular manner, and from 
the electro-chemical point of view might be expected to show 
a loss of weight intermediate between the Muntz metal and the 
70 : 30 brass. 

It is evident that the order of corrodibility of these tubes 
differs widely from that which would be predicted from the 
electro-chemical point of view, and the authors conclude that 
electro-ch mical action between the various phases is not an 
important factor in determining the amount of complete cor- 


rosion under the conditions employed in these experiments. | 
The reason for this appears to be that the adherent oxide film‘ | 


which covers the whole surface of the tubes soon after they 
have been exposed to the sea water, interposes a considerable 
resistance into any electrolytic circuit which may at first be 
formed between the different phases. Consequently the effect 
of the juxtaposition of two or more phases is completely masked 





by other factors which influence the speed of corrosion, 


| great, and may be accounted for by the fact that the whole 
length of the tube was nearer the surface of the water than the 
average distance in the case of ths vertical tubes. It seems 
unlikely that the presence of the blue salt has any important 
effect on the rate of corrosion of the tubes. 

It has been suggested from time to time by engineers and 
others that sea water remaining stagnant in the tubes has 
a specially rapid corroding effect on them. The second series 
of experiments shows that a 70: 30 brass tube loses about 0.6 per 
cent. of ‘its weight under the action of sea water for four months 
| at the ordinary temperature. Supposing no pitting to take 
| place, and assuming that a tube could be used till it had lost 
| two-thirds of its thickness, that corrosion takes place on one 
side only of the tube, and that it proceeds uniformly at the same 
rate, the life of a 70 : 30 tube should be about seventy-five years. 
In practice the life of a tube rarely reaches twenty-five years, 
and the normal life of a tube may be taken to be about twelve 
years under average conditions. 

“As a matter of fact, the life of a tube in practice is usually 
limited, not by its resistance to thinning, but by local dezincifi- 
cation and pitting. Only complete corrosion occured in these 
two series of experiments, and therefore the experiments 
hitherto described throw but little light on the practieal problem, 
except by showing that stagnant sea water at the ordinary 
| temperature is not of itself an important source of trouble . . 


| 10 The surface area of a 3in. length of tube is 6.4 square inches 
| = 40 square centimetres. For the 70:29:1 tube = 4.9 square 
| inches or 30.5 square centimetres. In all other experiments described 


3in. lengths were used, 
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Fig. 1i-REMOVING THE OLD ROOF Fig. 2—-MOVABLE STAGE OVER LINES 














Fig. 3-GENERAL VIEW OF MAIN ROOF Fig. 4—MAIN LINE PLATFORM 














Fig. 5—BOOKING HALL 


Fig. 6—-PARCELS YARD 
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RECONSTRUCTION OF THE G.W.R. SNOW- 
HILL STATION, BIRMINGHAM. * 


py F. | LEADOW, Mem. Inst. C.E., Bridge and Ironwork 

J Assistant Engineer, Great Western Railway, and C. E. 
SHACKLE, Assoc. Mem. Inst. C.E., Resident Engineer. 

railway, station buildings, 


THE and platforms recently 


demolished were erected in 1870 on the site of a still older station. 
isted of two principal platforms in direct connection 
treets on either side and with short bay lines at the 

The platforms and railway lines between the build- 
covered by an iron roof—Fig. l—with crescent- 
The site of the new station, 


These Col 
with the | 
north end. 
ings were 


shape yirders of about 92ft. span, 


Umbrella 
Roofing 
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| been constructed giving access to all the platforms and to 


Livery-street, a booking-office being provided at the Livery- | 


street end of it ; 70 yards further are the stairways leading to 
Great Charles-street, where a spacious subway and booking- 
office at street level are also provided, 

The railway is on a gradient rising at the rate of 1 in 250 
from the tunnel at the south end to about the centre of the 
station, #.e., to Great Charles-street under-bridge. 
falls on the same gradient to the end of the platforms, where a 
curved gradient has been introduced, sharpening up to 1 in 75 
till the over-bridge under Northwood-street is reached. 
are four running lines through the centre of the station. The 
two up and two down lines run side by side, and are connected 
at about the centre of the platform length by scissors crossings. 
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Fig. 7—SECTION 


as well as that offthe old, is bounded dn the south by Colmore- 
row, on the east by Snow-hill, and on the west by Livery-street. 
The building adjoining Colmore-row, formerly a hotel, is now 
converted into offices, restaurant, &c., and an entrance has 
been made through it for foot-passengers, leading to the high- 
level booking hall. 

Owing to the congestion of street traffic at the corner of Col- 
more-row and Snow-hill, it was impossible to have an entrance 
for vehicular traffic there, and owing to the level of Snow-hill 
at one side of the booking hall being about 8ft. below that of 
Livery-street at the opposite side an entrance to Snow-hill 
had to be abandoned, and only an entrance and exit into Livery- 
street provided. But in order to keep the in-going and out- 


































OF MAIN. ROOF 


There are also up and down relief lines, which, as nearly as 
possible, follow the eastern and western boundaries of the 
station for the length of the platforms, the two platforms 
thus being islands between two sets of lines. The lines converge 
at the south end into two, one up and one down, and at the 
north end the usual sequence of four lines is resumed, ‘e., 
up and down main and up and down relief, these being cont:nued 
as far as Handsworth Junction. There are in all twelve plat- 
forms, the length of the main platforms being 1183ft., 
sufficient to accommodate two trains simultaneously. By 
means of the scissors crossing mentioned above, an arriving 
train can either run alongside the platforms or leave the station 
independently of one in fronf. These main island platforms 























It then | 


There | 





| yard are the inward parcel offices, and at the Great Charles- 
street end are the outward offices. Above the inward offices 
and immediately under the up main platform are the guards’ 
and porters’ mess rooms, lavatory accommodation, and cloak- 
room stores. It may be noted that as space could only be given 
| to a very limited extent on the platform for the usual station 
| buildings, the cloak-rooms are therefore designed only as receiv- 
ing offices, stores being provided immediately below them and 
the two connected by lifts. The stores under the cloak-room 
on the up platform occupy an area of 50ft. by 25ft. These 
large stores are necessary, owing to the very large amount of 
commercial travellers’ luggage left over week-ends. This 
| luggage frequently amounts to as much as 4 tons weight. 

The north end of the platforms extend as far as the Fazeley 
Canal, and the whole of this portion of the station, that is, from 
the north abutment of Great Charles-street Bridge to the canal 
is carried on a brick viaduct. ‘The chief feature of this part of 
the work is the segmental brick arch over the canal of 75ft. 
span, with a rise of 22ft. 6in. and a length of 110ft. The 
arch over Lionel-street, the next street under the railway after 
Great Charles-street, is of interest owing to the method that was 
adopted for giving more headway to the archways pierced in 
either abutment. The main arch over the street is 46ft. 9in. 
span by 10ft. 9in. rise. The arches over the opening are 
inclined, the springing being set at right angles to the tangent 
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Fig. 9—SECTIONS OF COLUMNS 


of the ellipse at the point where the soffits of the arches intersect. 
By this means all skew cutting of bricks has been eliminated, 
and all the quoins are formed entirely with right-angle bricks. 
Adjoining the streets the arches in the viaduct run longitu- 
dinally with the railway. This complicates the design and the 
construction of the brickwork, but it provides for direct 
access to the arches from the streets. Henrietta-street— 
the third street after Great Charles-street—is crossed by a 
steel arch of 34ft. 5in. span and only 3ft. rise. The ribs 
carrying the flooring are spaced ¢ft. 10}in. centre to cen- 
tre, and are 10in. deep at the crown increasing to It. 6in. deep 
at the springing. The section at the crown has 73.67 square 
inches sectional area, and is built up of four angles 4in. by 34in. 
by %in., and three jin. flange plates on the top and bottom, with 
Sin. web plate. The arch springs off a steel skew-back formed 
by a horizontal girder set at the required angle and built solid 
into the brick abutment. This construction had to be adopted 
owing to the very limited constructional depth available over 
the street and the advisability of having a flat surface beneath 
the permanent way. It was impossible to have girders standing 
up between the rails owing to cross-over roads occurring on the 
bridge itself. 


PLATFORM COVERINGS. 
Beginning at the north or Wolverhampton end the four 


StrucruraL STEEL WorRK : 


island platforms are entirely covered, except for the extreme 
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£o1ng traffic separate as much as possible, inclined cab roads are 
provided some little way further down both Snow-hill and 
Livery-street. These roads run up to the ends of the footbridge 
connecting the up and down platforms at the London end, and 
it intended that all passengers leaving the station should 
obtain eabs at these points. 

eparture passengers arriving in carriages enter the booking 
hall from Livery-street and proceed down one of the corridors 
to the footbridge, from where their luggage is conveyed to the 
plaittorms by lifts—two being provided on either side—while 
the passengers proceed to the platforms by the stairways. 
About 94 yards from the foot of the stairway a subway has 


* British Association, Section G. 





Fig. 8-SECTIONS OF BOOKING HALL 


have a maximum width of 84ft., and a clear width of 28ft. has | 
been maintained between the statica ouildings and the up and | 
down main line platform edges. On the down side the bay lines | 
terminate on a sector table. This is a modification of a turn- 
table, being pivoted at one end, designed to turn only through a 
small angle. Siding accommodation, about 35 chains in extent, 
is provided at the north end for standing coaches, and at the | 
south, end under the booking hall structure and extending a 
short way into a siding tunnel, are independent platforms for 
dealing with fish and market produce, and also van shoots and 
horse-loading docks. A large parcel yard, 200ft. long by an 
average width of 58ft., has been constructed at a depth of 24ft. 
below rail level, connected with the platforms by lifts and with | 
Snow-hill street by direct cart access. Alongside the parcel | 





Swain Sc. 


ends, where they are ramped. The type of covering is a varia- 
tion from standard Great Western practice, the departure 
from the latter being decided upon after careful consideration 
and owing to the great difference between maximum and mini- 
mum width of piatforms. The standard type has braced principals 
standing upon columns ; if this had been adopted no two princi- 
pals would have been alike. The arrangement adopted consists 
of columns and double cantilever girders, on which stand the 
purlin girders. These latter are placed at such heights above 
the cantilevers as will give the proper slope to the roof covering 
materials, The slope is generally 20 deg. The bays of covering 
adjacent to the gutters are covered with Taylor’s universal 
sheeting. the remaining bays having Hope’s patent glazing. 
There is a complete system of diagonal bracing attached to the 
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purlins and lying immediately under the covering materials. 
Stability against overturning is guaranteed against a 56 bb. 
wind blowing horizontally by embedding the bases of the columns 
in concrete blocks, many of which are as large as l0ft. by 5ft. 
by 5ft. Where the platform is carried over the bridges the 
column bases are very rigidly connected to the central pair of 
main girders. 

The total length of covering on the four platforms is about 
1850ft. The maximum spacing of columns is 33ft. 6in., and 
the width of covering varies from 38ft. Gin. to 19ft. 2in. The 
covering overhangs the platform edge by lft. 6in., and the 
lower edge of the valancing is 13ft. 6}in. above rail level. The 
cantilever girders are not less than Ilft. 9in. above platform 
level. 

The southern or London ends of the umbrella coverings are 
suspended from the steel work of the end screen of the main roof— 
see Fig. 7 and supplement. This end screen is carried from the 
north main transverse girder at a distance of about 3ft. from the 
girder centre line, and extends the whole width of the station. 
At the upper edge of the sereen there is a bold cast iron moulded 
cornice on which is formed a walk with hand-rail for the con- 
venience of cleaners and inspectors. With the exception of the 
central portion the whole screen is glazed with jin. glass, 
ecured to 2}in. by 24$in. by ‘sin. tee bars by brass clips and 
bolts. 

The main roof is carried on a series of fifteen girders varying 
in length, each supported upon four columns. The spacing 
apart of the girders is 35ft. 1}0in. The inner pair of columns are 
spaced at a constant distance apart of 103ft., thus lining up 
with, and in some cases built into, the inner faces of the station 
The outer rows stand in line with the boundary 
walls of the station. Between these girders are placed 
the principals—see supplement. The girders are made con- 
tinuous over the central columns, and are rigidly connected 
to both outer and inner ones. Sections of these columns are 
shown in Fig. 9. The question of expansion for these long 
main girders was thoroughly discussed. Experience has shown 
that it is next to impossible to arrange effective expansion 
bearings on the tops of slender columns; therefore it was 


buildings. 


arranged to make the columns capable of taking up any tension | 
| on which the table rollers run. The table passes underneath the | 
platform at each side, and therefore a special platform construe- | 
| form in two hours, 


caused by an increase or decrease in the length of the main 
girders. 

As seen in the supplement, the main girders are 8ft. deep, 
with “N” 
deep and l5in. wide. All the diagonals are formed of four tees 
riveted together. There are no trimmer girders running at 
right angles to the main girders, the principals having been 
designed to act in such capacity in addition to carrying the 
covering. All the members of the principals are formed of 
double angles, and large gussets have been employed to ensure 
a great amount of general rigidity. 

Over each main girder, in the valley formed between two 
principals, is a pressed steel gutter 18in. by Tin. inside dimen- 
sions, on the top of which boards are placed to keep out snow 
and walk. The portionsof the covering 


form a cleaners’ 


From 
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type bracing, the booms being of tee section 12in. | 


| addition to the up relief platform. The floor system over the 


| necessary to erect the intermediate trusses to give lateral stiffness 


| yard, &e., is of blue brick arching backed with concrete between | 


longitudinal stringer joists supported by the cross girders. 
Some of the main girders are exceptionally heavy, one being 
90ft. long by 9ft. Gin. deep, and weighing 60 tons, and the 
supporting columns are correspondingly heavy ; one 32ft. 6in. 
long by 2ft. Gin. by 2ft., is composed of six plates, eight 
angles, four tees, and one rolled steel joist, and weighs 9 tons 
without its grillage foundation. Another one, although only 
20ft. Yin. long, weighs 10} tons, being heavier in 
section. The foundations of these columns are formed of two 
layers of l6in. by Gin. R.S.J.’s embedded in conerete, and are of 
sufficient size in plan to limit the pressure on the sub-soil to 
about 3} tons per square foot. 

In connection with the parcels department there are offices 
on the floors of which no very heavy weights are likely to be 
placed. These floors are in every case constructed of R.S.J.’s 
embedded in concrete, and the general proportions, spacings 
of joists and thickness of concrete are in accordance with the 
practice of H.M. Office of Works. 

Some details of the sector turntable previously referred to are 
shown in the Supplement. ‘This table is designed to transfer the 
engine of an incoming train from one road to another, and occupies 
much lesss pace than an ordinary traverser table, neither does it 
render a considerable length of platform useless, as is the case 
where a cross-over road is laid for the same purpose. The table 


cCTross- 


earried on a brick pier, the northern end being free to swing 
through an are of which the chord measures 8ft. 4in.—a move- 
ment sufficient to transfer the engine from the up to the down 
| line. The moving part consists of steel girders, on which is 
riveted a flat steel plate floor carrying the rails, which are of the 
type known as “ bridge ”’ rails. 
The motive power is electricity. A motor and gear are fixed 

| to the underside of the table, and the power transmitted by a 
| wire rope attached to a fixed portion of the platform. “As the 
structural depth of the table was extremely limited, owiny to 
the necessity for cellar accommodation beneath, four supporting 
piers had to be provided in addition to the one underneath the 
pivot. Each of these four piers is provided with bridge rails, 


tion had to be adopted. The table is worked by a lever on 
| so thet the table cannot be operated without the signalman’s 
knowledge. 

The whole of the steel used in the work was made by the open- 
hearth process, and is entirely of British manufacture. It has 
an ultimate tensile strength of from 28 to 32 tons, and an elastic 
limit of over 15 tons per square inch of sectional area. 


SIGNALLING. 
The signalling is on Messrs. Siemens all-electric system. The 
whole station is controlled by two boxes ; the north one measures 
50ft. by 1ft., and contains 224 levers, 29 being spare, while 
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adjacent to these gutters are of 18 S.W.G. galvanised corrugated | 


The remainder of the covering, exclusive of the 
of Mellowe’s patent glazing. The ends of the 
covering—slope towards the middle 


When commencing 


iron. 
louvres, is 
main girders—and the 
of the station at an angle of about 45 deg. 


the design of this portion of the station covering it was felt | 


that the main girders should be fixed as high above the platforms 
as possible, but regard had to be given to the question of light 
to shops in Livery-street. This led to the adoption of the 
height of 25ft. above platform for the underside of the girders 
and also to the sloping of their ends, and the roof coverin , at 
an angle of 45 deg. 
station are completely closed in with vertical glazing. 
the centre of the main roof there is an opening for the admission 
of air and exit of smoke some 22ft. wide. The covering here 
again has been hipped similarly to the outsides—-see supplement. 
Hand-rails are provided wherever necessary for the protection 
of those concerned in the maintenance of the roof. 

At the southern end of the main roof is the footbridge and 
the corridors leading to it. These are carried on steel girders 
floored with cross-girders, rolled joist stringers, and 4}in. blue 
brick arching, on which is laid artificial stone paving 2}in. thick. 
The sides are entirely closed in with panelled brickwork, and 
are roofed over with glass carried on steel principals bracketed 
on to vertical steel joists standing on the main girders. The steel 
joists being invisible from the inside, the roof has an appearance 
of springing from stone corbels. 


Booxrne Hatt. 


The booking hall is covered by a lofty roof carried by seven 
braced steel arches of the three-hinged order. The two outer 
arches are of extrastrength on account of the weight of the glazed 
screens the roof work at a lower level, which is suspended from 
them. Fig. 8shows the general cross-section, and the supplement 
a longitudinal section. The arches spring from pins on columns 
or girders at a height of about 22ft. above the general level of 


the booking hall floor, and from the springer pins to the crown | 
Tie rods, | 


pins there is a height of 31ft. Gin. for a span of 94ft. 
of 2}in. diameter, take up the horizontal thrust at the springing, 
and the weight of these tie rods is supported by jin. rods hung 
from the soffits of the ribs. The roof covering is of alternate 
bays of glass, and lead-covered boards, with a lantern 17ft. wide 
running the whole length. Special provision has been made for 
cleaning and inspection here. Access to the roof covering is 
got through the booking-office roof, thence by iron ladders to 
the gutter walk on the north side. Four other walks are pro- 
vided at higher levels, access to these being obtained from either 
end of the roof by means of the steps formed on the heavy. 
cast iron cornices. 
OTHER STEED Work. 

As the space below rail level for about half the length of the 
station is utilised for offices, cellars, &c., the railway has been 
carried over on steel construction. There are no special features 
in this work, excepting in the portion carrying the railway over 
the parcels yard. Three tracks have to be supported here, in 


The sides of the main portions of the | 
i Down | 


Fig. 1O—GENERAL PLAN OF SNOW HILL STATION 


the south box, measuring 29ft. by l0ft., contains 96 levers, 2 


being spare. The only available site for the north box was so 


before the weight of the girders was released from the derrick 


| For the erection of the centre portion of the roof over th: runnin, 
| lines and platforms a movable stage 96ft. by 67ft. was provided: 


as shown in Fig. 2. This stage consists of three main double 
intersection lattice girders 80ft. span, 9ft. 8in. deep at Bit 


| centres braced vertically and horizontally to take up the rocking 


action set up by the working of the crane. The flanges of the 


| girder under the crane consist of 18in. by fin. plate, a pair of 


| din. by din. by jin, angles, and web plates 12in. by in.; the 





flanges of the other two girders consist of 18in, by yin. Web plate, 


| a pair of 4in. by 4in. by gin. angles, and a web as before, The 


lattice bracing divides them into 7ft. panels. The flooring of in 
close-boarded decking is carried on rolled steel joists of lain, 
by 6in. by 46 Ib. section at 3ft. Gin. centres, : 


The timber trestles supporting these main girders ar 
. . . o , . ° 
six in number, consisting each of No. 8 uprights of 12in 


square section and top and bottom frames, the whole being 
well-braced. The top trame carries the bearing joists wider the 


| main girders, and the bottom frame is mounted on eight flanged 
wheels so as to be capable of movement along a track, The 


method of attachment of the main girders to their bea: ing joists 


| is by means of a gusseted stiffener designed to permit of t certain 


is pivoted at the southern end, the pivot and buffer stop being | 


amount of lateral play, which is necessary when the stage js 
being moved forward. 

The stage girders were sent to the site in small sections, and 
were assembled and bolted up on the Snow-hill side, The 
three girders, weighing in all about 33 tons, were erecied on q 
pair of trestles mounted on an additional set of wheels at right 
angles to the ultimate direction of the stage movement. In this 


| way the three girders were pulled across the main lines on g 


Sunday. For this purpose, first all traffic was worked over the 
down line, the up line and two centre lines being bloeked ; pack. 
ings were built up to platform level over the centre tracks, timber 


| baulks and rails were laid down, and the trestles with the 


| the girders over it and the platform. 


the platform and this lever is interlocked with the signal-box, | 
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| narrow that it did not permit of the usual walls being built up | 


| from the ground level; it had therefore to be carried on a row 
of seven stanchions. At the top of the stanchions are double 


The number of signals has been greatly reduced by means of 
“route indicators.” 
end are provided with only one signal and eight indicators, thus 
avoiding seven signals each. In this manner there is a great 
| saving of signals. The greatest advantage in the power system 
is the economy in space due to the absence of point rods and 
signal wires. 
| been laid at the north end, owing to the absence of available 
| space. The electric power for working the south and north 
signal-boxes is derived from two storage batteries of 71 cells, 
which are charged by means of motor generators, the supply 
being taken from the Corporation. 
time, the supply lasting 24 to 30 hours. The working pressure 
| is 140 volts. A duplicate feeder is provided in each case, one 
cable running direct and the other by a circuitous route. 





ARCHITECTURAL TREATMENT. 


ivory white tiles, all string courses and openings being lined with 
white Carrara terra-cotta ware. The outside of the station walls 


facing of chocolate-coloured glazed bricks above, followed by 
| salt-glazed bricks up to the level of the springing of the window 
arches. Above this level the facing is red pressed bricks. 


HEATING. 
The whole station is heated from one central boiler-house on 
the low-pressure hot-water system, with Messrs. Haden’s turbo- 
accelerator for inducing a quick flow of water. 


ERECTION OF THE MAIN Roor OVER THE PLATFORMS. 


For the removal of the old station roof a shield—Fig. 1—on 
the principle of the “ Belfast ” roof truss was constructed. The 
top of this shield conformed to the curve of the lower portion of 
the crescent-shaped roof truss. The truss was packed off this 
shield at the foot of each strut with timber packings. The top 
compression member was held in position by two sets of pulley 
blocks and chains, while it was being cut with hack saws into 
convenient lengths for removal. The remainder of the truss 
being pin connected was taken to pieces piecemeal. The wrought 
iron of the main truss was found to be in excellent condition 
after a life of forty years, owing to there being a thick protective 
coat of white lead paint. ; 

With the exception of the central portion over the four 
running lines and platforms of the old station, the roof girders 
arrived on the site complete and ready for fixing. This was 
done by means of a derrick pole, and for the largest girder two 
| poles were necessary. In the case of the long girders it was 


For instance, both up roads at the north | 


In fact, it is doubtful if point rodding could have | 


cantilevers carrying the usual type of wooden-framed box. | 


girders travelled over to the centre. The rails were then re. 
moved, and the traftic resumed on the up line, and the down line 
was blocked while a similar procedure was adopted for traversing 
The three girders were 
then opened out by being skidded on two more pairs of trestles, 
the joists and decking composing the stage being erected. The 
stage was moved forward by means of a winch on ea-h plat- 
The centre roof girder, weighing 15 tons, 
was in each instance raised in three sections from the wagons 
on the permanent way ; also on the same Sunday were raised 
the six roof trusses, hips, valance girder, lantern girder, yutters, 
&c., representing a total of 46 tons. These were all lifted and 
placed in position on a Sunday ready for riveting up during the 
week and no variation of the railway running was necessitated, 
and no inconvenience was caused to the traflie beyond the 
occupation of one of the middle roads during lifting operations, 

The roof over the booking hall has already been described 
as pin-connected at three points. Each half rib was sent on 
the ground in two pieces. These were riveted up at site, and 
weregthen lifted by means of Za steel derrick pole 75it. long— 
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composed of two angles 2}in. by 2}in. by jin. and two tees 
5in. by 24in. by jin. latticed together—the first half rib being 
held in position by the derrick until the other half was similarly 
erected. A general plan of the station is given in Fig. 10, and 
in Fig. 3a general view of the main roof is shown. Fig. 4 isa 
view of the main platform, Fig. 5 shows the booking hall looking 
towards Livery-street, aid Fig. 6 shows the parcel yard. 

The whole of the work was designed and carried out under 
the supervision of Mr. W. Y. Armstrong, M. Inst. C.E., the 
Great Western Railway Company’s new works engineer, the 
first named of the joint authors of this paper being responsible 
to him for the steel work design, and the other acting as resident 
engineer during the whole time the works have been in progress. 
The general contractors for the work were Messrs. Henry 
Lovatt, Limited, of Wolverhampton, the whole of the steel and 


| east iron work being built and erected by Messrs. E. (. and 
J. Keay, of Darlaston and Birmingham. 


Only one battery is used at a | 


THE 


The main booking hall walls are lined on the inside with 


generally have terra-cotta dressings with salt-glazed brick facing. | 
The platform buildings have a low plinth of blue brick with a | 








IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A Slight Improvement. 

RATHER more movement was experienced on ’Change 
in Birmingham on Thursday, but not as much as is generally 
noticeable when September has set in. Business still seems to 
drag, and anything like buoyancy is quite absent. At the same 
time, the increased cost of fuel is supporting pig iron quotations 
and is assisting producers in their efforts to make a stand against 
the price retrogression recently in evidence. Smelters’ quota- 
tions this week were as follows :—South Staffordshire common, 
53s. to 54s.; part-mine, 54s. to 55s.; best all-mine forge, 92s. 6d. 
to 97s. 6d.; foundry, 97s. 6d.; cold blast, 125s.; Northampton- 
shire, 52s. to 53s.; Derbyshire, 54s. to 55s.; North Staffordshire 
forge, 61s. to 62s.; best, 70s. 


Manufactured Iron Dull. 

Common and medium bars and also black sheets are 
being turned out in rather better quantities than of late, but 
there is nothing like a really active business, and prices remain 
at a low level. It is, however, satisfactory to makers to find 
specifications coming in even a little more freely. Prices of 
nut and bolt iron are weak and lower, but between the lowest 
Midland price and the rate at which Belgian material can be 
delivered in the district there is still a wide margin. Local 
prices run from £7 to £7 2s. 6d., and in some cases it is reported 
that £6 18s. 9d. has been accepted. Makers of marked bars 
are engaged steadily, and the basis price is £9 10s, Quotations 
for unmarked bars vary from £7 7s. 6d. to £7 12s. 6d., delivered 
Birmingham, the general price being £7 10s. Inquiry keeps 
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aatistactory for galvanised sheets, but values vary considerably. 
The general range of quotations is from £11 to £11 10s., but a 
few firms ask £11 12s, 6d. Black sheets are in poor request. 
The gas strip trade is quiet, and the association price remains 


at £7 10s. 


Steel Steady. 

There is not much change to report in steel. Old 
contracts are being worked off and new business is not coming 
in as well as could be wished. It is, however, hoped that with 
the close of the quarter matters may improve. Angles are 
quoted £7 7s. 6d. to £7 10s.; joists, £7; Bessemer sheet bars, 
£5; and Siemens, £5 5s, 





Coal for Electric Supply. 

The Electric Supply Committee of the Birmingham 
City Council held a special meeting on the 9th inst. to deal with 
the tenders for the supply of coal to the department for the year 
beginning October Ist. The total amount of coa! required for 
the twelve months was 205,000 tons, 160,000 tons to be used at 
the Summer-lane station, 40,000 tons at the Chester-street 
station, and 5000 tons at the station in Water-street. The 
aggregate amount of coal offered in the tenders was 1,451,000 
tons. ‘The committee was able to place contracts at an average 
price which was slightly more favourable than last year. Twelve 
months ago the quantity of coal contracted for was 160,000 tons, 
so that that total is exceeded this year by 45,000 tons, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Shows Some Improvement. 

THE attendance on the Tron Exchange assumed a 
more normal appearance on Tuesday, although it cannot yet 
be said that it was anything like the usual average. The 
Lancashire holidays are now drawing rapidly to a close, and 
whilst there was no quotable change in pig iron, the prospects 
of renewed activities in the textile industries caused a much 
better feeling to rule in pigiron. Finished iron and steel showed 
little change. Whilst copper opened dearer for all classes at 
the beginning of the week, there was some decline to note in 
tough ingot and best selected. Tubes, &c., however, were in 
sellers’ favour. English tin ingots also opened firm, but declined 
about 20s, per ton on Tuesday. Sheet lead unchanged. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 60s. 9d.; Staf- 
fordshire, 62s. 6d. to 62s, 9d.; Derbyshire, 61s. 6d. to 62s.; 
Northamptonshire, 62s. 6d.; Middlesbrough, open brands, 
65s. 6d. to 66s. Seotch (nominal): Gartsherrie, 74s.; Gien- 
garnock, 72s.; Eglinton, 72s. 6d.; Summerlee, 73s., delivered 
Manchester. West Coast hematite, 73s. f.o.t. Delivered 
Heysham: Gartsherrie, 72s.; Glengarnock, 70s.; Eglinton, 
70s. 6d.; Summerlee, 71s. Delivered Preston: Gartsherrie, 
73s.; Glengarnock, 71s.; Eglinton, 71s. 6d.; Summerlee, 72s. 
Finished iron: Bars, £8; hoops, £8 7s. 6d.; sheets, £9 7s. 6d. 
Steel: Bars, £7 7s. 6d. to £7 17s. 6d.; Lancashire hoops, £8 5s 
Staffordshire ditto, £8 5s. to £8 7s. 6d.; sheets, £9 to £9 5s.; 
hoiler plates, £8 17s. 6d. to £9 2s. 6d.; plates for tank, girder and 
bridge work, £7 15: English billets, £6 12s. 6d.; foreign 
ditto, £5 10s. to £5 12s. 6d.; cold drawn steel, £10. Copper : 
Sheets, strips, &c., £89 per ton ; small lots, 10jd. per lb.; rods, 
£87; tough ingot, £81 to £81 10s.; best selected, £82 10s. to 
£83 10s. per ton. Copper tubes, I1{d.; solid drawn brass 
tubes, 9}d.; brazed brass tubes, 10d.; condenser tubes, 10}d.; 
condenser plates, 8d.; rolled brass, 8d.; brass turning rods, 
7id.; brass wire, 84d.; yellow metal, 7jd. per lb. Sheet lead, 
£25 10s. per ton. English tin ingots, £204 per ton. 








The Lancashire Coal Trade. 

The attendance on the Coal Exchange still continues 
on the small side. There is little new to record, as attention is 
still centred on the future of house coal prices. Tt is generally 
expected that the opening of next month will see higher figures 
in force. There is more movement in slack and engine fuel, 
but shipping demand is very quiet. Quotations :—Best Lanca- 
shire house coal, 16s. 10d. to 18s.; good medium, 15s. 4d. to 
lés. 4d.; domestie fuel, 12s. 7d. to 14s. 7d.; sereened steam 
coal, 11s. 6d. to 13s.; slacks, 9s. to 10s. 9d. per ton at the pit. 


Barrow-tNn-FurNEss, Thursday. 
Hematites. 

The position of affairs in the hematite pig iron trade 
of this district is in no way changed. The amount of new 
business being done by makers is only small, but there is a 
belief that before long an increased amount of life will be given 
to the demand for iron, and that orders will be placed well 
ahead for good tonnages. At present there is a big output of 
metal, and the whole of this iron is going into prompt use, local 
steel makers taking a big proportion of it. Deliveries are being 
made by sea and rail, those smelters for the open market being 
just as well off for contracts as those who have their own steel 
works, That new business will have to be forthcoming is, 
however, certain. The lesser rates in fore are expected to bring 
this about. Makers are quoting 72s. 6d. per ton net f.o.b. for 
parcels of mixed numbers of Bessemer iron. For special grades 
of iron there is a good steady call. The warrant market is 
idle. Warrant sellers quote 67s, 6d, per ton net cash. 


Iron Ore. 

The iron ore trade is, without exception, well employed. 
The demand is well maintained, whether it be on local account 
or from general sources. The output of high-class ore is very 
heavy at present. Prices are about the same, with good average 
sorts quoted at 15s, 6d. per ton, and the best ores are up to 
23s. 6d. per ton net at mines. Spanish ores are in good steady 
demand, and regular arrivals are noted at Barrow and other 
West Coast ports. This ore is quoted at 16s. to 17s, per ton 
delivered, 


Steel. 

At Barrow and at Workington there is marked activity 
in most of the departments in the steel trade. At Barrow the 
rail mills are busy with a good regular output, but the plate 
mills are not at their full capacity owing to damage done recently. 
This happens at a time when the demand for ship plates is 
particularly heavy on local, as well as general home account. 
Nothing is being done at Barrow in the departments on tin 
hars and steel billets, both these sections being an impossible 
trade at present. At Workington the rail mills are busy, and 
the axle and tire departments well employed. Rails of heavy 
ection represent a steady business at £6 10s. to £6 15s., but 
little is on offer in either light rails or heavy tramway sections. 
Ship plates are in full demand at £8 to £8 5s. per ton. Hoops 
represent a fair business at £8 lds. per ton. 


Shipbuilding and Engineering. 

Shipbuilders and engineers are as busy as they can be. 
A start will shortly be made with the new battleship recently 
ordered for the British Navy. Mr. Churchill inspected the 
Naval Construction Works of Vickers Limited on Monday last. 
He made a thorough tour of the whole place, and was very 
interested in much that he saw, particularly so in the submarine 
departments. 





Fuel. 

The demand for coal is brisk, with good steam sorts of 
Lancashire or Yorkshire coal at 15s. 6d. to 17s. 6d. per ton 
delivered. Coke is in full demand at 23s. per ton delivered 
from East Coast ovens, whilst Lancashire coke is at 21s. per ton 
delivered. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


The Low Railway Freightage. 

ARISING out of the fact that, according to what one 
can gather, local railway freightage has fallen rather badly just 
lately, I have made very special inquiries into the actual state 
of things in the iron and steel industry here. It seemed, on the 
face of it, to tally with the reaction revealed in the Board of 
Trade returns, though it will be recalled that it was machinery 
and new ships, just the things which are so vital to the interests 
of Sheffield, that saved the exports from showing almost as 
great a decline as that in imports for August. The result of 
my inquiries go to prove that so far as Sheffield is concerned there 
is no reason to take a pessimistic view. All the principal con- 
cerns appear to be very well placed, and new orders are coming 
forward much better now. The general opinion seems to be 
that the set-back locally has been due to a prolonged holiday 
period rather than to more serious causes, and it is fully believed 
that the next month will put a different complexion upon things. 
Some of the smaller houses are quietly doing a very big business. 
These firms manage to secure a very fair share of work from the 
Admiralty for lighter castings and forgings. Another feature 
of the steel industry at the present time is the enormous amount 
of engineering work being done here in connection with aero- 
plane and airship construction. A few of the larger firms, 
recognising the important part aerial navigation is destined to 
play, have equipped whole departments for this class of work, and 
the output already is very considerable indeed, especially in the 
shape of small cranks and shaftings. Reverting to the Board 
of Trade returns, the falling off noticeable here during August 
seems to be reflected in the decline for the month of the exports 
of tools and implements, amounting to over £2000, though the 
figure is higher than that for August, 1911. There was also a 
drop of over 300 tons in the exports of machine tools, 


Round the Works. 

The trustees of the Yorkshire Miners’ Association are 
inviting tenders for a new institute, &c., to be built at Parkgate. 
The East Indian Railway has placed an order with two Shettield 
firms for helical springs and with a third for saws, and contracts 
booked by three firms here are respectively for engine bearing 
springs, steel screws, and shovels for the Manila Railway. At 
one works an order has been secured for cast steel for the South 
African Government, at another for steel for Beira, and at a 
third a similar order to the last named. The output of all kinds 
of armament, of course, continues very heavy, and will do so, 
one of the latest contracts obtained being for a 42-ton stern 
casting for a battleship now being built at Portsmouth. Some 
very good orders for files have been secured, one firm alone having 
contracted to dispatch 10 tons to Rosario, and at the same works 
a quantity of draw-bar hooks for Calcutta is in hand. Two 
large cutlery orders have been booked, one for Puerto, Colombia, 
and another for Winnipeg. Other contracts include steel for 
Montreal and shovels for Colombo. Makers of steel parts for 
aeroplanes are exceedingly busy, and some good Admiralty 
orders for hammers, &c., have been placed with some of the 
smaller firms. I learn that the 12in. shells ordered in the face 
of much opposition from Hadfields have passed all tests satis- 
factorily. 


Raw Material. 

There has been further evidence during the past 
week that pig iron makers are determined at last to make a 
a stand against any further lowering of the official prices. This, 
at any rate, applies to the Derbyshire and Lincolnshire markets, 
though Northampton and Leicestershire makers have shown 
weakness in this district by a cut in forge iron. This, however, 
has not tempted Derbyshire makers to follow suit. There is 
no buying worth speaking of being transacted in any of these 
brands, and quite a slump exists in pig iron. The consumption 
of iron in the Sheffield district is still very large, but compared 
with the ‘roaring ” times experienced of late it is not quite so 
good. The hematite market continues practically unchanged. 
Kast Coast is quoted at about 74s. 9d. to 75s. 3d., delivered 
Sheffield, but West Coast makes are rather difficult definitely to 
quote. 


Fuel. 

With the large reductions in the output of steam coal 
this week, owing to a number of pits being set down in the 
Doncaster district on account of the races, the market is showing 
a decidedly firmer tendency. This, together with the large 
tonnage required in Russia—a good portion of which will be 
drawn from this district—will doubtlessly give the necessary 
stimulus to the market. The demand for industrial consump- 
tion in the heavy trades keeps on a large scale. Shipments are 
well maintained, and there is every reason to believe they will 
continue to be until well into November. Generally speaking, 
there is no great amount of forward business being arranged 
locally at the moment. Buyers are keeping off the market as 
much as possible in the hope of obtaining reductions, but so 
far collieries are holding out very firmly for their own terms for 
contracts. In some few instances, however, special lots are on 
offer at lower rates. In smaller fuels there is practically no 
improvement since a week ago, but more activity is expected 
after this week. Special lots are being forced on the market, 
though on the whole prices are very steady under the cireum- 
stances. Current quotations are per ton at the pits as follows :— 
Best South Yorkshire hards, 13s. to 13s. 3d.;_ best Derbyshire, 
Ils. 9d. to 12s. 3d.; second qualities, 10s. 6d. to 11s. 6d.; steam 
cobbles, 10s. 6d. to 11s.; washed nuts, 10s. 6d. to Ils, 6d. 





Labour Outlook Serious. 

The hopes expressed in my letter last week that some 
means would be discovered of smoothing over the moulders’ 
and steel smelters’ troubles have not been realised, and at the 
moment of writing things look very grave. The steel smelters, 
who a week or two ago struck work at Messrs. Thomas Firth and 
Sons’ place on a question of the recognition of their trade union 
officials, are still standing out, their attitude involving a number 
of moulders whose work depends upon the men now on strike. 
So far the matter seems at a deadlock, there being apparently 
no immediate hopes of anything approaching a settlement. 
With regard to the moulders generally, the notices which they 
served upon the employers a week ago expire this week-end, 
and as on Wednesday no steps had been taken since the last 
joint conference likely to obviate a strike, the week-end must see 
fully 2000 men and youths on strike. The effects of this dispute 
are so far reaching that in no less than a fortnight it will mean 
throwing idle about 5000 employés, whilst should the strike be 
extended beyond that many departments and even works will 
be compelled to shut down. Efforts, however, will doubtless 
be continued in the meantime, in one way or another, to reach 
some ground of mutual satisfaction, though up to the moment 
all has proved futile. 











NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Iron Trade. 

THE market for Cleveland pig iron is in a less satis- 
factory condition than was looked for. With very considerable 
autumn requirements still to be covered, a general opinion 
prevailed that values would continue firm, but quite the 
contrary is now te case. Buyers have dropped out almost 
altogether, and values of pig iron have fallen considerably. 
The prevailing apathy and lack of movement are somewhat 
difficult to account for, presenting as they do a marked contrast 
to the improving tendencies elsewhere. There is nothing in 
the statistical position to warrant other than an optimistic 
view of the situation. The amount of iron in the public warrant 
store, which is practically the only available stock of iron in 
the country, is steadily decreasing, shipments are above the 
average, and according to all precedents prices should at this 
period of the year be on the up grade. There are traders, 
however, who express the confident beiief that consumers will 
have to come forward at a very early date, and that the fall of 
the year will yet be characterised by very considerable activity. 
It is quite usual to see buyers holding off in a falling market, 
and probably so soon as the downward movement is checked 
consumers will commence to come forward rather freely. The 
shipments promise to be on an exceptionally large scale, as 
shippers are now showing anxiety to get their cargoes away 
before the inland waterways abroad, which are used largely 
to convey iron up country, commence to be frozen. No. 3 
G.M.B. Cleveland pig iron is freely offered at 55s. 3d., whilst 
No. 1 is 57s. 9d.; No. 4 foundry, 54s. 9d.; No. 4 forge, 54s. 6d.; 
and mottled and white iron each 54s. 6d.-—all for early delivery. 
Of the 89 blast furnaces in operation on the North-East Coast, 
46 are producing Cleveland pig iron. 


Hematite Pig Iron. 

A big output of hematite pig iron is being maintained. 
Practically the whole of the iron is going into prompt use, the 
steel works accounting for the greater part of the tonnage. 
New business, however, is still slow in coming to hand, and 
although values have been further reduced, consumers are show- 
ing no disposition to order large deliveries. Sheffield consumers 
are offering about a shilling below the rates sellers are quoting. 
Mixed numbers of East Coast hematite are quoted at 67s. 6d. 
for either early or forward delivery. 


Iron-making Materials. 

There is no change to note in the condition of the foreign 
ore trade. Consumers still consider the prices quoted too high, 
and business remains quiet. On the other hand, dealers declare 
that the mineowners in Spain continue to take a firm stand, 
and as they are well placed are not likely to give way. The 
general market quotation for best Rubio ore of 50 per cent. 
quality is 20s. ex ship Tees. Notwithstanding the fall in the 
price of pig iron, the coke market is stronger, and prices show 
a stiffening tendency. The high cost of coal is tending to keep 
up the price of coke also, and sellers are very firm in their 
quotation of 18s. per ton for medium furnace qualities, sales, 
indeed, having been recorded at considerably above that figure. 


Manufactured Iron and Steel. 

In the manufactured iron and steel trades the works 
are well employed, and new business has been coming forward 
a little more freely, due in a large measure to the recent reduc- 
tions and to the renewed activity in shipbuilding. The pro- 
duction of steel ship plates is on an exceptionally heavy scale, 
and the work on hand in steel rails is large on continental as 
well as home account. A few small orders for rails have recently 
been placed on Teesside, and new inquiries include 11,000 tons 
for South Africa, 30,000 tons for Australia, and about 15,000 
tons for India. It is anticipated that the rail mills on the 
North-East Coast will secure a good share of these orders, and 
with the orders already in hand there is sufficient work in sight 
to keep the mills actively employed for some considerable time. 
Further orders for the shipyards are also hoped for, so that the 
outlook is encouraging. Quotations for all descriptions are 
maintained. Common iron bars are £8 5s.; best bars, £8 12s. 6d.; 
best best bars, £9; packing iron, £6 15s.; iron ship angles, 
£8 5s.; engineering angles, £8 5s.; iron ship plates, £7 I¢ 
iron girder plates, £7 10s.; iron ship and girder rivets, £9 & 
iron sheets, singles, £8 7s. 6d.; iron sheets, doubles, £8 12s. 6d.; 
steel bars, basic, £7 5s.; steel bars, Siemens, £7 5s.; steel ship 
angles, £7 17s. 6d.; steel ship plates, £7 15s.; steel boiler plates, 
£8 15s.; steel engineering angles, £7 17s. 6d.; steel sheets, 
heavy singles, £8 5s. to £8 7s. 6d.; steel joists, £6 7s. 6d.; steel 
hoops, £8 2s. 6d.; steel strip, £8—all less the customary 2} per 
cent. Cast iron chairs are £4 15s.; cast iron pipes, ]}in. to 2in., 
£6 2s. 6d.; 3in. to 4in., £6 5s. to £6 7s. 6d.; 5in. to 8in., £6 to 
£6 2s. 6d.; 10in. to I6in., £6 2s. 6d.; and cast iron columns, 
plain, £7 7s. 6d. to £7 12s. 6d., f.o.r. at makers’ works. Heavy 
steel rails are £6 12s. 6d. to £6 15s.; and steel railway sleepers, 
£7 10s. to £7 12s. 6d. net f.o.b. 











Shipbuilding and Engineering. 
The shipbuilding trades on the North-East Coast are 
briskly employed. The work booked is very extensive, and of a 
high-class quality. A few inquiries for new tonnage are re- 
ported, but no new orders are announced. The engineering 
trades are well employed, the contracts in hand guaranteeing a 
busy state of affairs for some months ahead. 


Coal and Coke. 

Under a very heavy and well-sustained demand for 
steam coals, combined with a brisk demand on contract account, 
the tone of the coal market is well maintained for prompt lots, 
as well as for forward delivery. The general inquiry continues 
strong, and the output of all classes is well absorbed, while 
loading turns are lengthening and are again in danger of becom- 
ing congested. There are several large orders to be disposed of 
during the next few days, chief amongst which are the Egyptian 
Railway’s 50,000 tons, Russian Northern Railway’s 160,000 tons, 
Danish State Railway’s 137,000 tons, and Norwegian State 
Railway’s 90,000 tons. In the gas coal section bests are moving 
freely, and the tone is firm. Best Durham gas coal is quoted at 
15s., and second qualities at 14s. Coking coal is steady at 
13s. 6d. for unscreened, and 13s. to 13s. 3d. for smalls. Ordinary 
bunker coals are fully 13s. to 13s. 3d., with best at 14s. to l4s. 3d. 
A fair demand is reported for all classes of coke. Foundry coke 
is 18s. to 20s.; blast furnace, 18s.; and gas coke, 17s. to 17s. 9d. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Pig Iron Warrant Market. 

Tue Glasgow pig iron warrant market has been fairly 
active during the week, but notwithstanding continued support 
from London, the level of prices current at the close of the 
previous week has not been maintained. Cleveland iron closed 
at 55s. 9d. cash, compared with 56s. Id. in the previous week. 
The turnover, although comparatively good for the week, has 
been decreasing day by day, and seems to indicate a return to a 
period of inactivity. Makers took advantage of the sharp rise 
in prices to sell freely, but generally speaking business with 
consumers is extremely dull, and shows little improvement on 
the conditions prevailing over the last few weeks. 
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Finished Iron and Steel. 

Although there has been no distinct improvement 
noticeable in the iron and steel trades, business in some directions 
is a shade better. Steel makers report that works are more 
fully employed, and that while there is no pressing demand for 
de livery, specifications are coming to hand in more encouraging 
quantities. There is still an absence of new business in the home 
market, and there is evidently the expectation amongj buyers 
that prices will yet touch a lower level. Possibly the low prices 
of foreign material have also an adverse effect on business. 
There has been an improvement in the export demand within 
thé last two weeks, the position being now more satisfactory. 
The reduction in prices a few weeks ago is now beginning to 
have some little effect. Black sheet makers report a fair 
expansion of business, chiefly on export account, orders for heavy 
gauges being of sufficient amount to keep mills running almost 
continuously, and the thin gauge department is also more active. 
Galvanised sheet makers also report a gratifying increase in 
business. On the other hand, malleable iron makers are far 
from busy, suffering largely from keen foreign competition. A 
number of works is still closed, with no immediate prospect of 
reopening. Bar mills are in much the same position, the low 
price of Belgian bars making competition extremely difficult, 
large quantities arriving here for local consumption. Structural 
manufacturers are well employed, but prices are said, owing to 
very keen competition, to have reached the absolute minimum. 


Prices of Scotch Makers’ Iron. 

The prices of Scotch makers’ iron are, with one or two 
exceptions, the same as a week ago. Monkland is quoted f.a.s. 
Glasgow, No. 1, 68s.; No. 3, 66s. 6d.; Govan, No. 1, 66s.; No.3, 
64s. 6d.; Clyde, No. 1, 74s.; No. 3, 69s.; Gartsherrie, Summerlee, 
Calder and Langloan, Nos. 1, 74s. 6d.; Nos. 3, 69s. 6d.; Glen- 
garnock at Ardrossan, No. 1, 74s. 6d.; No. 3, 69s. 6d.; Eglinton 
at Ardrossan or Troon, No. 1, 69s.; No. 3, 68s.; Dalmellington 
at Ayr, No. 1, 70s.; No. 3, 68s.; Shotts at Leith, No. 1, 74s. 6d., 
No. 3, 69s. 6d. per ton. Scotch hematite is quoted 72s. per ton 
for delivery at West of Scotland steel works. There are 88 
furances in blast in Scotland, 35 making ordinary, 48 hematite 
and 5 basie iron. 


Business in Steel Rails. 

The rail market is very active at present, a large amount 
of work having been placed recently, largely on South African 
account. There is also a number of good inquiries in the market, 
and altogether business looks very promising. 


Scotch Coal Trade. 

There has been a continuance of the general activity 
throughout the trade, the position being most satisfactory. 
The better qualities of ell coal are in good request, while the 
cheaper sorts are now claiming more attention. There is con- 
siderable demand for all qualities of splint coal, and bookings 
continue on a large scale. Navigation coals are working at 
full pressure, and are moving off in big quantities. Among the 
smaller sorts, trebles and doubles are being well taken up, and 
prices show a tendency to become firm. The trade in the Lothians 
has made a complete recovery from the effects of the strike a 
week or two ago. As there is now no lack of labour, the collieries 
are working at full pressure, and the output is extensive. usi- 
ness in the Fifeshire district is in a sound condition, and there is 
a heavy general demand, but the collieries are managing to 
supply all urgent demands. The total shipments from Scottish 
ports during the week amounted to 333,710 tons, compared with 
358,740 tons in the previous week, and 346,471 tons in the 
corresponding week of last year. The shipments to date show 
an increase of 878,179 tons over the same period last year. Steam 
coal is quoted f.o.b. Glasgow, lls. 9d. to 13s.; ell, 13s.; splint, 
12s. 9d. to 15s. 6d.; navigation, 15s. to i6s. 9d.; treble nuts, 
13s. 3d. to 13s. 9d.; doubles, 12s. 6d. to 12s. 9d.; and singles, 
lls. to 11s. 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff. 

THE heavy colliery outputs of last week had an effect 
upon values, easing to some extent the firmness of the market. 
Prices, however, still remained relatively high, and though buyers 
held off for further reductions, the majority of colliery owners, 
eonfident of the future, were in a position to maintain their 
quotations. Several inquiries as regards important contract 
business were noted. Latest :—The steam coal market shows 
some irregularity. Prices have been well maintained, but heavy 
outputs and increasing stocks are causing some reduction, 
sellers making concession in several cases for quick shipment. 
Little business appears to be done, but more activity is antici- 
pated. As regards Monmouthshires the market is quiet. 
Following are approximate closing prices :—Steam coal: Best 
Admiralty large, 20s. to 20s. 6d.; best seconds, 18s. 9d. to 
19s. 6d.; seconds, 17s. 9d. to 18s. 6d.; ordinaries, 17s. to 17s. 6d.; 
best drys, 18s. to 19s.; ordinary drys, 16s. to 16s. 6d.; best 
bunker smalls, 10s. to 10s. 6d.; best ordinaries, 9s. 6d. to 10s.; 
cargo smalls, 7s. to 7s. 6d.; inferiors, 6s. to 7s.; washed smalls, 
lls. to 12s.; best Monmouthshire black vein large, 17s. to 
lis. 6d.; ordinary Western Valleys, 16s. 6d. to 16s. 9d.; best 
Eastern Valleys, 15s. 9d. to 16s. 3d.; seconds, 15s. 3d. to 15s. 6d. 
Bituminous coal: Best households, 19s. to 20s.; good house- 
holds, 17s. to 18s.; No. 3 Rhondda large, 16s. 6d. to 17s.; smalls, 
12s. to 12s. 6d.; No. 2 Rhondda large, 12s. 6d. to 13s.; through, 
10s. 6d. to Lls. 6d.; No. 2 smalls, 8s. to 8s. 6d.; best washed nuts, 
16s. to 16s. 6d.; seconds, 15s. to 15s. 6d.; best washed peas, 
14s, 6d. to 15s.; seconds, 13s. 6d. to 14s.; patent fuel, 20s. to 
22s. Coke: Special foundry, 28s. to 30s.; good foundry, 23s. 
to 26s.; furnace, 19s. to 21s. 2 2 3d. 





Pitwood, ex ship, 22s. to 22s. 


Newport (Mon.). 

The steam coal market has a steady tendency, although 
tonnage is still insufficient, and rather heavy stocks are making 
reduction possible in many cases. House coals quiet, patent 
fuel also quiet, and pitwood unchanged. Following are approxi- 
mate closing prices :—Steam coal: Best Newport black vein 
large, 16s. 9d. to 17s. 3d.; Western Valleys, 16s. 3d. to 16s. 6d.; 
Eastern Valleys, 15s. 6d. to 16s.; best sorts, 15s. to 15s. 6d.; 
best smalls, 7s. 9d. to 8s. 6d.; seconds, 6s. to 7s. 6d. Bituminous 
coal: Best house, 18s. to 19s.; seconds, 16s. 6d. to 17s. 6d. 
Patent fuel, 19s. to 20s. Pitwood, ex ship, 22s. to 22s. 3d. 


Swansea. 

A quiet tone prevails in the anthracite coal market 
and tonnage is causing difficulty. Swansea Valley large and 
red vein large remain steady. French and German nuts meet 
with a satisfactory demand. Rubbly culm and duff a quiet 
market. In the steam coal section little business is being done. 
Following are approximate closing prices :—Anthracite coal : 
Best malting large, 21s. 6d. to 24s. net ; second malting large, 
19s. 6d. to 20s. 6d. net ; big vein large, 17s. to 18s. od., less 24 per 
cent.; red vein large, 12s. 9d. to 14s. 6d., less 2} per cent.; 
machine-made cobbles, 21s. 6d. to 23s. net ; Paris nuts, 23s. 6d. 
to 26s. net; French nuts, 23s. 6d. to 26s. net ; German nuts, 
23s. 6d. to 26s. net; beans, 16s. 6d. to 19s. net ; machine-made 
large peas, 12s. to 13s. 6d. net; rubbly culm, 6s. 9d. to 7s., 
less 24 per cent.; duff, 5s. to 5s. 6d. net. Steam coal: Best 
large, 19s. to 20s., less 2} per cent.; seconds, 16s. to 17s., less 
24 per cent.; bunkers, lls. 6d. to 12s. 6d., less 24 per cent.; 
smalls, 8s. to 9s., less 24 per cent. Bituminous coal: No. 3 
Rhondda large, 17s. to 18s., less 24 per cent.; through and 











through, 13s. 6d. to 14s. 6d., less 2) per cent.; smalls, 10s. 6d. 
to Ils. 6d., less 2} per cent. Patent fuel, 18s. to 19s., less 24 per 
cent. 


Iron and Steel Trades. 

The iron and steel industries continue with a fair degree 
of vigour. At Dowlais all mills were in full work last week 
turning out a heavy production. The other departments also 
were busy, the men working overtime. Following are approxi- 
mate closing prices :—Pig iron: Hematite mixed numbers, 
67s. 3d. cash and 67s. 6d. month ; Middlesbrough, 55s. 2d. cash 
and 55s. 5d. month; Scotch, 61s. cash and 61s. 3d. month ; 
Welsh hematite, 74s. to 75s. dd.; East Coast hematite, 74s. 
c.i.f.; West Coast hematite, 74s. 6d. c.i.f. Steel bars : Siemens, 
£4 16s. 3d. per ton ; Bessemer, £4 16s. 3d. per ton ; heavy sec- 
tions, £6 10s. to £6 15s. Lron ore, Rubio, 18s. 9d. to 19s. 3d. 


Tin-plate and other Quotations. 

At Swansea a brighter outlook in the tin-plate trade is 
reported. Following are approximate closing prices :—I.C 
ternes, 28 x 20 x 112 sheets, 23s. 3d.; finished black plates 
£9 15s. to £10 per ton ; galvanised sheets, 24 g., £11 to £11 5s. 
per ton. Block tin, £194 10s. cash and £193 5s. three months. 
Copper, £72 17s. 6d. cash and £73 7s. 6d. three months. Lead 
English, £20 17s. 6d. per ton; Spanish, £20 12s. 6d. per ton ; 
spelter, £21 7s. 6d. per ton. Silver, 27%d. per ounce. 








NOTES FROM GERMANY, FRANCE, BELGIUM, ke. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

ALTHOUGH the general tone of the iron and steel market 
is slowly improving, there has been little actual business done 
during this and the last week, consumers being still inclined 
to purchase only for their most urgent requirements. At the 
end of this month a meeting of the Pig Iron Convention will 
take place, when the prices for the first quarter of 1914 will 
probably be fixed. They will be greatly influenced by the 
development of the coke prices, and as a reduction in quotations 
for coke will, in all probability, be resolved upon at the meeting 
of the Coke Syndicate next week, a decrease in the prices for 
erude iron is generally anticipated. Work has been coming 
in pretty regularly at the manufactured iron establishments, 
and there has been much life shown in the railway and engineer- 
ing trades since the beginning of August. 


The Iron Market in Silesia. 

There was quite a brisk business reported in the 
iron and steel industry last week, and some trades are in- 
creasingly active, numerous fresh orders having been given 
out. Semi-finished steel is in particularly good request, and 
shows much firmness in prices. The rail mills are briskly 
engaged, and much life is stirring in the hardware and engineering 
trades. 


List Quotations. 

The following were the latest prices on the Diisseldorf 
*Change on August 22nd :—Raw spathose iron ore, M.13.10 ; 
roasted ditto, M.19 ; Nassau red iron ore, 50 per cent. contents, 
M.14.50 p.t. net at mines ; spiegeleisen, 10 to 12 per cent. grade, 
M.82; white forge pig, M.69; iron for steel making, Siegerland 
brands, M.74 to M.73; Rhenish-Westphalian quality, M.74 
to M.75; German Bessemer, M.81.50; Luxemburg foundry 
pig, No. 3, free Luxemburg, M.63 to M.65; German foundry 
pig, No. 1, M.77.50; No. 3, M.74.50; German hematite, 
M.81; common basic bars, M.98 to M.101; iron bars, M.145 
to M.148; basic hoops, M.130 to M.135; heavy plates for 
boiler-making purposes, M.128 to M.133; sheets, M.128 to 
M.134 ; drawn iron or steel wire, M.122.50—all per ton at works. 


The German Coal Market. 

Owing to the pressure of previous weeks, the coal 
market in Silesia has remained very strong, output, though 
increasing, being hardly equal to consumption. The accounts 
given of the Rhenish-Westphalian coal industry are also pretty 
favourable. Shipments to the Upper Rhine have been exten- 
sive, and so has been the business from Rheinland-Westphalia to 
Belgium, Holland and France, making up to some extent for 
the somewhat slow business done on home account. A decreas- 
ing trade is reported in coke. For October the former reductions 
of 5 per cent. for coal, 15 per cent. for briquettes, and 25 per 
cent. for coke will be maintained by the Rhenish-Westphalian 
Coal Syndicate. 


Austria-Hungary. 

Contrary to expectations, the volume of business has 
not been affected by the peace in the Balkans, and the amount 
of business done in raw and manufactured iron continues on a 
very small scale, generally. Here and there, however, a little 
more business is going on in especially favoured articles of 
hardware and also in agricultural machines. For pit coal and 
brown coal demand and inquiry have remained satisfactory. 


Iron and Steel in Belgium. 

There is no material change to report in the position 
of the raw and manufactured iron industry, although it must 
be admitted that the tendency is considerably stronger than it 
was a few weeks ago, and there have also been inquiries for some 
heavy contracts for immediate delivery. Iron and steel makers 
are generally looking forward to a good period next quarter. 
The engineering trades continue well occupied on home and 
foreign account, and orders come in freely for all sorts of railway 
requirements. The coal and coke trade in Belgium has shown 
a good deal of firmness this week, deliveries and consumption 
having increased. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, September 4th, 1913. 

THE dullness in iron and steel which prevailed during July and 
August has had no noticeable effect upon prices. Manufacturers 
anticipated the conditions which developed this week, namely, 
a rush of orders of considerable magnitude for crude and finished 
material. In crude iron the sales for the past week amount to 
at least 150,000 tons, a large portion of which was secured by 
southern mills. The United States Cast Iron Company bought 
30,000 tons, and quite a number of the larger consumers are 
now inquiring for supplies, which means heavy ordering before 
very long. Basic steel is more active than anything else, and 
the railroads are showing unexpected activity in the placing of 
orders for rails and track equipment. The International 
Harvester Company and the New York Air Brake Company 
and several electrical equipment concerns have made quite a 
sensation on the market by the placing of orders that are much 
larger than is customary to expect at this season of the year. 
Pittsburgh mills are securing the bulk of the new business, but 
some of the eastern mills have booked orders for a lot of material 
for subway work in this city, including one order for 13,000 tons 
for that purpose. The tone of the market has rather suddenly 
improved, and the inquiries to-day and yesterday indicate that 
buyers are suddenly becoming interested, particularly bridge 
builders, who have been permitting opportunities to pass by to 
place orders at what rumours declare to be concessions, The 





copper market is active at 16 cents for electrolytic and cast; 
and within a few days contracts have aggregated 100,00) 000 Ike 
of which 45,000,000 lb. were taken for electrolytic , 
a 16 cent level.* Exports for the month up to 
32,932 tons ; since January Ist, 513,829 tons. 


purpe ses ned 
August 30th, 








FORTHCOMING ENGAGEMENTS. 
SATURDAY, SEPTEMBER. I3ru. 
THE Junior INSTITUTION OF ENGINEERS.—Visit to tho works 


of R. Waygood and Co., Limited, Falmouth-road, S$. |. 10.30 
a.m. 
TUESDAY TO FRIDAY, SEPTEMBER 23rd Vi) 260 


THe Municrpat TRAMWAYS ASSOCIATION (INCORPO) VED) 
‘Twelfth annual conference at Sheffield. 


WEDNESDAY, SEPTEMBER 24rn. 


THe Junior INSTITUTION OF ENGINEERS.—Visit to {ho 
North Metropolitan Electric Supply Company’s Works, '!'ayloy’s. 
lane, Church-road, Willesden. 3 p.m. ? 


THURSDAY, SEPTEMBER 25ru. 


ASSOCIATION OF Rart~Lway COMPANIES’ SrGnar 
TENDENTS AND SIGNAL ENGINEERS (ENGLAND),—~1') 
seventh Conference will be held at Newcastle-on-Tyne. 


PERIN. 
lorty- 








LAUNCHES AND TRIAL TRIPS. 


MARYLAND, steel screw steamer; built by Harland and 
Wolff, Limited, at Govan Shipbuilding Yard, Glasgow ; to the 
order of the Atlantic Transport Line ; dimensions, 38:jit. Yin, 
by 50ft. 4in.; to carry cargo ; engines, constructed by !larland 
and Wolff, Limited, at Belfast ; launch, September 4th. 

CuarRLes E. Harwoop, steel screw steamer; built by Sir 
W. G. Armstrong, Whitworth and Co., Limited ; to the order 
of Petroleum Carriers, Limited ; dimensions, 330ft., 45it. by 
26}ft.; to carry petroleum in bulk ; engines, triple-expansion, 
19in. 31 jin. and 50in. by 36in. stroke ; constructed by Wallsend 
Slipway and Engineering Company, Limited ; launch, recently, 

HoLtye, screw steamer; built by tho Northumberland 
Shipbuilding Company, Limited ; to the order of Mr.g! rancis 
S. Holland, London; dimensions, 420ft. by 53ft.; to carry 
8400 tons of cargo; engines, triple-expansion, 26}in., 44in, 
and 72in. by 48in., pressure 180 1b.; constructed by Blair and 
Co., Limited, Stockton-on-Tees; a speed of 13 knots was 
obtained on the trial trip recently. 

VISEGRAD, twin-screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited, Newcastle ; to the order of the 
Ungaro-Croata Steam Navigation Company, Fiume; dimen. 
sions, 260ft., 34ft. by 15ft. 6in.; to carry mails and passengers ; 
engines, two sets of four-crank triple-expansion, constructed by 
the builders; a speed of 17} knots was obtained on the trial 
trip on the 8th inst. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Henry Wells Oil Company, of Salford, Manchester, has 
appointed Messrs. W. R. Pettit and Co., 25, Victoria-street, 
Westminster, London, 8.W., its agents for London and environs, 

TE British Chamber of Commerce, 9, Rue des Pyramides, 
Paris, notifies that the new arrangement by which certified 
invoices of value for parcels of twist drills, &c., of under L00f. 
in value can be viséd by French Consuls in England free of 
charge will not come into effect until January Ist, 1914. 

IN the recent case of an opposition brought by A. G. Mumford, 
Limited, of Colchester, to the grant of letters patent to Mr. 
Wynnard Anthony, of Robert Warner and Co. (Engineers), 
Limited, of Walton-on-the-Naze, for improvements in direct- 
acting fluid engines of the positive action type, the Comptroller- 
General, W. Temple Franks, decided that a patent should be 
granted to the applicant, Mr. Wynnard Anthony, and directed 
that A. G. Mumford, Limited, should pay the sum of five guineas 
in respect of costs. 

WE learn that Messrs. W. Bardill and Co., engineers and spe- 
cialists in mining machinery, late of St. Peter’s-gate, Nottingham, 
having purchased the business, plant, goodwill, and patterns of 
the Eagle Works, Popham-street, Nottingham, lately occupied 
by Messrs. H. Savage and Sons, millwrights and woodworking 
machinists—established 1850—are transferring their oflices 
to the new address, and are there concentrating their merchant 
and manufacturing business. Mr. W. Bardill, M.I.M.E., also 
will continue his practice as consulting engineer at the new 
address. 





Contracts.—The City Council of Leeds on September 3rd 
confirmed the resolution of the Sewerage Committee accepting 
the tender of Gwynnes Limited, of Hammersmith, for the 
supply and erection in the new pumping station at Knostrop 
on the Thorpe Stapleton sewage works of the Leeds Corporation, 
of six centrifugal sewage pumps, with electric motors, to be 
made by the British Thomson-Houston Company, Limited, 
Rugby, and with switchgear and accessories to be made by the 
British Westinghouse Company, Limited, Manchester, in accord- 
ance with the specifications which have been prepared by Mr. 
G. A. Hart, M. Inst. C.E., sewerage engineer to the Corporation, 
and by Mr. H. Dickinson, M.I.E.E., now city electrical engineer 
at Liverpool. The amount of the accepted tender is £13,759. 
We are informed that owing to the successful results obtained 
with dredgers No, 4 and No. 5, constructed by Wm. Simons and 
Co., Limited, Renfrew, the Tongkah Harbour and Tin Dredging 
Company has just placed an order with the same builders tor 
another dredger of somewhat similar type but more powertul. 
This dredger is the fourth vessel which Messrs. Simons have 
been commissioned to build for the Tongkah Company. 


THE ENGINEERING STANDARDS COMMITTEE: REPORT No. (14. 
—tThis report, just issued, deals with steel fishbolts and nuts for 
railway rails. The specification does not deal with the actual 
design of the fishbolts and nuts, but prescribes the quality vt! 
steel to be used in their manufacture and the tests to which the 
steel and the completed bolts shall conform. In a previous 
report, No. 47, dealing with steel fishplates, standard dimensions 
for the necks of fishbolts will be found, as well as a suggested 
design for square nuts for use with angle fishplates. But with 
these exceptions the Committee so far has not attempted to 
standardise the dimensions of complete fishbolts. The preset 
report was prepared in consequence of a request received sub-«- 
quently to the publication of the standard specification for bull- 
head and flat-bottom rails and of the specification for stec! 
fishplates alluded to above. For its preparation informatio 
was obtained as to current practice from British railways avi 
from the consulting engineers to some of the principal Indian anil 
colonial railways. A draft of the report was later submitte:! 
to some of the principal fishbolt and nut manufacturers fr 
criticism. The report costs 5s. net and may be obtained frei 
Crosby Lockwood and Son, London, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 
When an abridgment is not illustrated the Specification is without 
drawings. 
Copies of Specifications may be obtained at the Patent-office Sale 
thampton-buildings, Chancery-lane, W.C., at 8d. 





Branch, 25, S 
each. 

The date first given ts the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete specification. 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM GENERATORS. 


40, January Ist, 1913,—IMpROVEMENTS RELATING 10 WaATER- 
;uBE STEAM GENERATORS, Pierre Fouque and Gilbert 
(harpentiér, both of No. 26, Rue du Bailly, La Plaine- 
t.-Denis (Seine), France. 

This invention relates to a steam generator of that type which 
is composed of several tubular elements superposed so that the 
water flowing in at the lower part of the tubes ascends in the 
same and passes successively through all the tubes to flow out 
as <(oun at the upper end of the circuit. This boiler is com- 
posed of separate elements which consist each of a chest divided 
into two compartments. ‘The two ends of a certain number of 
U-shaped tubes terminate the one set of ends in the one compart- 
ment and the other ends in the other compartment. The 
chests are juxtaposed in horizontal rows, and the several .rows 
are separated by cross-pieces which serve for establishing the 
communication between the several chests. ‘The two compart- 
ments of each chest have perforations registering with holes in 
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the two eross-pieces of the corresponding chest. ‘The holes in 
the eross-piece serve for connecting the juxtaposed upper and 
lower compartments of two adjacent chests in vertical direc- 
tion. The cross-pieces have their ends mounted in uprights 
constructed so that the cross-pieces can freely expand. The 
chests have conical upper and lower walls and flat side walls. 
Coneavities in the upper and lower surfaces of the cross-pieces 
erve for the reception of the conical walls of the chests. Each 
chest is inserted between the two cross-pieces which support 
the same, and the joint between the chests and the cross-pieces 
is tightened by means of three-armed clamps bearing upon the 
cross-pieces and pushing the chests towards the bottom of the 
furnace. Each chest has a passage parallel with the tubes, 
which does not communicate with the interior of the chest and 
permits of cleaning the corresponding tubes.—August 20th, 


1913, 


INTERNAL COMBUSTION ENGINES. 


23,951. October 19th, 1912.—IMPROVEMENTS RELATING TO 
THE VALVE GEAR OF INTERNAL COMBUSTION ENGINES, 
Brazil, Straker and Co., Limited, of Causeway, Fishponds, 
Bristol, Engineers, and Alfred Hubert Roy Fedden, of 
Henbury, near Bristol. 

The difficulty of silencing the valve gear of an internal com- 
hustion engine by enclosing the cam shaft and tappet gear in 
an oil bath has been that the oil soon leaks away from the 
enclosure. By the present invention the chamber or chambers 
communicating with each other, wherein the cam shaft tappet 
gear and as much of the valve stem as may be desirable are 
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enclosed, is provided with an overflow and is continuously fed 
with oil by means of a suitable pump. In this way the oil is 
maintained at a certain level in the chamber. ‘The chamber 
for the cam shaft may be cast in one piece with the crank chamber, 
and the upper portion of the oil bath may be formed by an exten- 
sion of the cylinder casting and a suitable closing plate. The 
crank casing A contains a pocket B through which extends the 
cam shaft C, This pocket is fed with oil through the pipe D 
by means of a known oil pump which lifts oil from the crank 








casing to the bearings of the crank shaft and cam shaft. The 
pocket communicates through a bore E with a chamber F formed 
by a part of the cylinder casting and a plate G. The oil pumped 
into the pocket B flows into chamber F, where its level is main- 
tained constant by the overflow pipe H, through which the 
excess runs back into the crank casing. The tap I serves for 
draining chamber F when necessary.—August 20th, 1913. 


25,003. April 10th, 1913.—Humber, Limited, manufacturers, 
of Humber-road, Coventry, and Theodore James Biggs, 
of Gleniffer, St. Andrews-road, Earlsdon, Coventry. : 

This invention relates to internal combustion engines, pre- 
ferably such as are used on motor vehicles, and it has for its 
object to simplify the water piping arrangements thereof. To 
reduce as much as possible the space occupied by the engine it 
is desirable that the radiator be fitted as close to the cylinders 
as practicable. If the lower water pipe connecting the radiator 
to the cylinders be attached to the front of the cylinder an 

awkward pipe with two bends in it is necessary, which takes a 
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considerable time to prepare and fit. ‘lo obviate this the pipe 
in question is cast integral with the front end of the crank 
chamber, or a cover plate carried thereby. 1n this construction 
the lower water pipe A leading from the radiator up to the 
cylinder is cast integral with the front cover plate B, which 
encloses the gearing driving the valve operating shaft. The 
pipe is of suitable shape and its ends are connected to the radiator 
and cylinders respectively by flexible pipe connections as usual. 
If desired the cover plate B may be integral with the fan bracket, 
which may be carried in the clamp C, and it may also carry the 
oil filler so that a single casting does duty for all these parts, 
simplifying the construction and reducing cost of manufacture.— 
August 20th, 1913. 


8280. April 8th, 1913.—IMPROVEMENTS IN AND RELATING 
to Fuet Pumps For INTERNAL COMBUSTION ENGINES, 
Knut Jonas Elias Hesselman, of Saltsjé-Storangen, near 
Stockholm. 

This invention relates to fuel pumps for internal combustion 
engines which are started and reversed by means of a gaseous 
medium under pressure, such as compressed air. The operation 
of the device is as follows :—If the sleeve A is in the 
position shown and the shaft B rotates in the direction of the 
arrow the shaft B carries with it the sleeve C by means of the 
pawl E, the sleeveC in its order driving the fuel pump by means 
of the eccentric D. When the engine is to be reversed and the 
controlling members thereof for this purpose are adjusted for the 
new direction of rotation by means of the lever E, the sleeve A 
is displaced longitudinally so that its groove F comes into posi- 
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tion oppesite the pawl G, the latter being thereby released while 
the pawl E is brought out of engagement with the shaft B. As 
long as the shaft B continues to rotate in the direction of the 
arrow it cannot carry with it the sleeve C, in spite of the pawl 
G being in operative position, inasmuch as the pawl slips on the 
shaft. The fuel pump thus does not deliver any fuel. As soon 
as the engine and thus also the shaft B change their direction 
of rotation the shaft B carries with it the sleeve C by means of 
the pawl G, so that the fuel pump is again put in operation. 
It will be easily understood that for the pawls E, G and the 
corresponding notches in the shaft may be substituted any other 
suitable clutching devices each of which acts in one direction of 
rotation of the shaft serving to impart movement to the fuel 
pump.—August 20th, 1913. 


TRANSMISSION OF POWER. 


25,668. November 8th, 1912.—ImMPpROVEMENTS IN PLATE 
CLUTCHES AND Brakes, Triumph Cycle Company, Limited, 
manufacturers, and Charles Walter Hathaway, works 
manager, both of Triumph Works, Priory-street, Coventry. 

The driving members are thin plates A free to move on splines 
in the ordinary way. The intermediate driven members B are 
preferably of plate shape, and may be slightly thicker than the 
driving members A, These driven plates have a number of 

circular holes C drilled in them, and in each hole is arranged a 

small circular block D of suitable material, which may be an 

anti-friction metal. The blocks are slightly thicker than the 
carrier plates B, as will be seen from the lower illustration. It 
will be clear that the blocks therefore transmit the pressure from 
one driving member A to another, so that the intermediate 





plates B perform the function of carriers, taking no end pressure, 
but transmitting the tangential drive to the driven element E, 
as through keys or splines in the ordinary way. The plates need 
not be of particularly smooth surface. In most plate clutches 
the surfaces are often ground or skimmed up. which is unneces- 
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sary in the present case, whilst furthermore the invention is 
applicable to expanding semi-tubular plate clutches or brakes. 
or to plate clutches of any other suitable type. The friction 
blocks need not be of metal, and need not be of circular shape, 
so as to prevent their revolving. Further, the friction blocks 
can be fitted to either the driving or the driven clutch plates.— 
Auguat 20th, 1913. 


TRAMWAYS AND RAILWAYS. 


21,988. September 27th, 1912._IMPROVEMENTs IN OR RELATING 
To AXLE-BOXES FOR TRAMWAY, RAILWAY, AND OTHER 
VeuicLes, Arnold Thornton Birkby and Frederick Ernest 
Birkby, of Woodfield Mills, York. 

A indicates the axle-box cover, B the lid, and C the spring. 
The cover A is formed with a filling or inspection aperture M, 
and the interlocking surfaces comprise two ribs N, O, which 
project slightly above the top of the cover and are spaced the 
width of the lid apart. The latter is pivoted at one end to a lug 
P extending from the end of the axle-box cover by a bolt D, 
which passes loosely through the lug and through a hole formed 
in the lid, sufficient play being left between the bolt and the lid 
to enable the latter to be lifted clear of the aforesaid ribs. A por- 
tion of this bolt, for example the upper portion, is encircled by 
the spring C, which rests within a recess Q formed in the lid, 
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and is capable of being adjusted by a nut R mounted upon the 
bolt D and secured by a split pin. The end of the front rib N 
that lies in proximity to the bolt is advantageously inclined to 
the top of the box or cover, as shown at S, so that upon turning 
the lid upon the bolt in a direction to close the lid, it travels 
up such incline, thereby mechanically energising the spring 
C, and when the lid is turned to register with the ribs 
N, O, the spring suddenly forces it down between the ribs and 
retains it firmly in position upon the top of the box or cover. 
In this position the lid cannot rattle or shake loose. To open 
the lid it is raised by hand through a handle T until it clears the 
ribs, whereupon it can be swivelled into its open position. The 
axle-box cover may be attached to the existing or standard 
types of axle-box by means of lugs such as U. A modification 
is described.— August 20th, 1913. 


SWITCH GEAR 


21,867. September 25th, 1912.—IMPROVEMENTS IN AND 
RELATING TO ELectric Or SwircHeEs, The British Thomson- 
Houston Company, Limited, of 83, Cannon-street, London, 

re Bl 


In the particular form of switch shown an oil tank A is pro- 
vided with a suitable cover which supports insulators for two 
stationary contacts B, which are submerged in oil. A bridging 
contact C is mounted to move vertically into and out of engage- 
ment with the stationary contacts for the purpose of closing and 
opening the circuit, and may be moved by any suitable and well- 
known form of actuating mechanism, not shown in the drawing. 
When the circuit is to be opened the bridging contact C is moved 
downward, whereupon ares are formed between the stationary 
contacts B and the bridging contact C. To prevent these arcs 
causing severe explosions a partition D is mounted above 
the contacts and beneath the surface of the oil, which in the 
particular form of switch shown in the drawing is made in the 
form of a woven wire network of a suitable mesh. As shown, 
this partition engages all of the wails of the oil tank A; conse- 
quently nothing can escape from the vicinity of the contacts 
to the surface of the oil, except by passing through the network 
D. This network is so woven as to offer but little obstruction 
to the passage of the combustible gases formed by the arc, but 
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the glowing particles of metal or carbon carried upward by the 
rush of gases cannot easily get through, and will strike against 
the network and rebound. As a result of this construction the 
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glowing particles cannot come into contact with the combustible 
gases at the surface of the oil, and consequently explosions at 
the surface of the oil are prevented.— August 20th, 1913. 


TESTING AND MEASURING INSTRUMENTS. 


4847. February 25th, 1913.—ImpROVEMENTS IN ELECTRICITY 
Meters, Johannes Elster, of Neue K6nigstrasse 67, 68, 
Berlin, Germany. 

A designates the armature spindle on which is a contact K 
of platinum connected to one of the commutator segments S 
and arranged to make contact, once during each revolution, with 
a springy metal strip F close to the spindle. This springy strip 
F is connected at P to the resistance D in the armature or shunt 
circuit, the connecting wire being joined to the coils of the elec- 
tromagnet M for actuating the counting mechanism Z. An 
additional resistance may be placed in this connection if desir- 
able. The shunt circuit, starting from the positive main, 
goes through a compensating coil C, brush B,, armature coils, 
brush B,, and resistance D to the negative main, but when 
contact is made at K, F, part of the armature current flows 
through the coils of the magnet M. The latter is, accordingly, 
actuated at intervals. While contact is made for energising 
the magnet M, a predetermined part of the resistance D, viz., 
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that part between P and brush B,, is bridged by the magnet 
circuit, which is of much lower resistance, so that the greater 
part of the current flows through the coils of the magnet M. 
Moreover, the strength of the armature current is temporarily 
increased by this partial elimination of resistance. By regulat- 
ing the resistance, or the position of P, this increase of eurrent 
strength can be controlled. During the greater part of the 
armature revolution the motor performs no work in regard to 
overcoming friction of the counting mechanism. While con- 
tact is made at K, F such friction has to be overcome, but its 
value is constant, and independent of the number of counting 
rolls to be moved, and, moreover, there is an additional supply 
of energy at the time of the contact, and this ensures reliable 
actuation of the counting mechanism, even with a weak starting 
current. The increased armature current at the time of contact, 
flowing through the compensating coil C, also effects an increase 
in the value of the field, which aids in increasing the torque.— 
August 20th, 1913. 


SHIPS AND BOATS. 


7854. April 3rd, 1913.—IMPROVEMENTS IN OR RELATING 
TO SUBMARINE VESSELS, fF iat-San Giorgio (Societa Anonima) 
of Spezia, Italy. 

This invention relates to improvements in submarine vessels, 
and has particular reference to the arrangement and construction 
of chambers for housing accumulators. By means of the wall 
A, which is curved, a portion of the chamber intended for housing 
the accumulators is separated from the rest of the chamber, so 
as to form a kind of gallery between the wall A and the hull of 
the vessel. Although the wall A is only thin, its curvature 
enables it to stand the hydraulic pressure corresponding to the 
depth for which the submarine vessel is designed. The gallery 
is closed at both ends—which are co-terminous with the walls 
of the battery chamber—by two well-curved walls, which are 
provided with an exit door B just large enough for the men to 
pass through. In ordinary service the doors B may be left wide 
open to enable the crew to pass from one part of the vessel 
toanother. The walls bounding the ends of the battery chamber 
are also provided with exit doors C, which may ordinarily— 
that is to say, while the submarine is on the surface of the 
water—remain open, in order to facilitate entrance to and 
passage through the chamber. When in ordinary diving or in 
case of injury, or merely as a precautionary measure whilst the 
batteries are being charged, it is desired to shut off the battery 
chamber completely from the rest of the vessel, all that is 
necessary is to close the doors C and to make use of the doors B 





gangway. Also the main switch may be placed outside the 
battery chamber, so that in the event of any damage to the 
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batteries in the chamber they can be disconnected from the rest 
of the electrical plant.—<August 20th, 1913. 


MISCELLANEOUS. 


26,129. November 14th, 1912.—IMPROVEMENTS CONNECTED 
with AvuToMATIC WEIGHING Apparatus, W. and T. 
Avery, Limited, of Soho Foundry, Birmingham, and Sidney 
Herbert Johnson, of the same address. 

The supply hopper outlet A’ is surrounded by an extension 
B forming an outer casing for the lower part A of the supply 
hopper and completely embracing the outlet thereof ; the exten- 
sion B is provided with a sleeve C which is arranged to enter the 
inlet of the weigh hopper D. The sleeve approximates closely 
in shape and size to the inlet, but they do not contact in 
order not to interfere with the accuracy of weighing. Between 
the extension and the sleeve is a flange E, against which the 
inlet of the weigh hopper abuts when receiving its supply of 
material—see the dotted line position of the weigh hopper. 
This flange may be provided with a packing or buffer strip of 
asbestos, india-rubber, or the like to minimise shock. A vent 
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or outlet is provided in the side of the extension, and is covered 
by a sliding plate F. The vent or outlet may be used to equalise 
atmospheric pressure, or for inspection or cleaning purposes, 
and if desired any dust which could escape therefrom may be 
led back into the supply hopper through a pipe or other means. 
The spindle or axis G of the supply gate H is extended through 
the casing B, and any operating mechanism or linkage is attached 
thereto exterior to the casing B to prevent the entrapped dust 
clogging the mechanism and checking the free operation of the 
seale. When the material in the weigh hopper D is approaching 
the point of balance, the weigh hopper moves from contact with 
the flange E of the extension or casing B-—see the full line 
position—thus allowing free movement of the weigh-beam and 
its attachments, and ensuring equal accuracy in weighment, 
as can be obtained by scales not employing a dust trap.—August 
20th, 1913. 








SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


1,068,233. THIRD-RAIL Support or Cuarr, J. S. Fox, Jackson, 
Mich.—Filed December 27th, 1912. 
There is a series of supports or chairs for the rait, each support 
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to place the various parts in communication through the lateral 


comprising a channelled standard provided with a curved upper 


Ce ar 


lating material are disposed within the curved end of th 
channelled standard and embrace the third rail. A floxible 
holder curved longitudinally is disposed within the curved pei 


and carries the blocks, and means are !provided whereby th 

holder may be influenced to exert pressure upon the blocks “4 

produce a clamping action between the blocks and third rail 

There are three claims. , 

1,067,270. INpuctiION Moror, K. A. Pauly, 
N.Y., assignor to General Electric Company, a 
of New York.—Filed March 31st, 1911. 

The stator winding has the coils connected in groups provided 
with connections for varying the relative connections of these 
groups so as in turn to vary the number of poles int}, stator 
winding. In the rotor winding each phase comprises a plurality 
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of groups of coils connected in a plurality of circuits, each of 
which circuits comprises a plurality of groups of coils in series 
displaced from each other so that their voltages are out of phase. 
Collector rings are connected to the terminals of the rotor cirenits 


and a starting resistance connected to the collector rings. ‘There 
are thirteen claims. 
1,067,454. ComBINED MAGNETIC AND CENTRIFUGAL Brake, 


G. F. Atwood, New York, N.Y., assignor to Western Electri: 
Company, Chicago, Ill., a Corporation of Illinois. Filed 
November 25th, 1907. 

The inventor claims the combination with a rotary shaft of an 
electro-magnet having a disc-shaped body portion, a racially 
extending lever pivotally mounted on the shaft to rotate with it, 
and an armature slidably mounted on this lever. The armature 





is adapted to be rocked into frictional engagement with the 

electro-magnetic body. An annular flange extends from the 

dise body portion and is arranged to engage frictionally with 

the armature when it is thrown outwardly by centrifugal force. 

There are eight claims. 

1,067,555. ExpLosive Tursine, J. F. Sandell, Chicago, Il. 
Filed January 3rd, 1911. 

The turbine wheel has a bladed are and a solid are. A 
of explosion chambers is provided with nozzles in position to 
discharge their contents against the wheel. Walls enclose a 
chamber, in one of which walls the explosion chambers have their 
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inlet openings. Means are provided for supplying mixtur 
under pressure to the explosion chambers while the nozzles ar 
closed by the solid are of the wheel and means for igniting th: 
contents of the explosion chambers before the closed arc leav« 
the nozzles. There are fifteen claims. 








Tue Board of Trade has recently confirmed the under-men- 
tioned Order made by the Light Railway Commissioners : 
Birmingham Corporation (Quinton) Light Railway Order, 
1913, authorising the construction of a light railway in the 
city and county of Birmingham, and in the parish of Warley, 
in the urban district of Oldbury, in the county of Worcester, 
in extension of the light railway authorised by the Birmingham 





end extending inwardly toward the trackway. Blocks of insu- 


Corporation Light Railway Order, 1912. 
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A CONSIDERATION OF BRITISH EXPRESS 
LOCOMOTIVE DESIGN. 

By E. A. JOHNSTON. 

No. IIL.* 

Tun tondency in the 4-4-0 type seems to be to | 
under-boiler and over-cylinder them, and in the 4-6-0 | 
type to provide a very deficient grate area and attempt 
to balance this with a very large tube heating surface, 
which is open to the objections before mentioned. 
Moreover, if the deficiency in grate area is large no 
amount of additional heating surface will enable the | 
necessary amount of coal to be burnt under at all | 





reasonable conditions. 

The limits of the 4-6-2 type are set, as in the 4-4-0 | 
type. by the adhesion weight. We have already | 
seen that taking a tractive power of 450 Ib. per ton | 
of adhesion weight the maximum allowable tractive | 
power of the 4-6-0 engine is so nearly the full amount | 
that can be absorbed by 51 tons adhesion weight that | 
the 4 6-2 type offers no advantages in the way of 
increased power. As one of the greatest advantages 
aimed at in the six-coupled type is increased reliability 
due to an increased adhesion weight in proportion 


9 


~ 


Cylinders. 





Railway. Class, Type 

No. | — Size. Volume. 
a a 7 | ; ine cu. ft. 
Type engine Vill.«| 46-2 |f3 | 20 x et) 15-32 
Type engine Vis | 46-2 113 | 198% op yf] 13-90 
Type engine vis | ae-2 [fA | 18 261) 18-16 
wR. ill | 462 | 4 |15 x 26 | 10-64 
Type engine V.s 16-0 |/3 184 ei 12-10 
G.W.R. 2021 | 46-0 | 4 | 144x 26 9-94 
GER. 1500 | 4-6-0 | 2 | 20 x 28 | 10-18 
GC R. 432 | 46-0 | 2 | 214x 26 | 10-98 
G. and SWB. 128 | 4-6-0 | 2 | 21 x 26 | 10-40 

” ., : (S| ex Sey 
l'ype engine IV. s 1-4-0 3 | 17x 26 10-40 

ly jar x 26 

ee ($s | iehx a 
Type engine Il.s | 4-4-0 113 | 169x 26 9-94 

l2 | 20hx 26) 
or (4 [bx 28), 
ype engine Is $40 3 | 164x 26 9-46 

lz | 20 x 26) 
LB. and S.C. 42] 1-4-2 | 2 | 21 x 26 | 10-40 
WR as se ec | S82 1-4-0 | 2 118 x 30 8-84 
Land N.W.R. 5000 | 440 | 2 | 20hx 26 9.94 
Type engine I. s 4 4-0 ; 19 4 = ; 8-78 
C.R. 120 4-4-0 2 | 20}x 26 9-70 
NBR. 400 44.0 | 2 |20x 26 | 9.46 
CR. 139 | 440 | 2 | 20 x 26 9-46 
MR. 483 4-4-0 | 2 | 20hx 26 9.94 
N.ELR, 722 4-4-2 3 | 16h x 26 9-66 
G.N.R. ... 451 | 442 | 2 | 20 x 24 | 8-78 
GNR. 51 4-4-0 | 2 | 18§x 26 | 8.09 


| states that in order to derive the full benefits from 


| should not be less than 200 deg. Fah., and the cylinders 


years ago, but the advent of superheating will un- 
doubtedly postpone the evil day for some time, pos- 
sibly until electrification becomes an accomplished 
fact on our main lines. It is therefore necessary 
shortly to investigate the effects of superheating on the 
problem, <A very interesting series of articles from 
the pen of Herr Garbe appeared in THe ENGINEER 
some time ago on this subject, and, as Herr Garbe 
has been intimately connected with the introduction 
and development of superheated steam locomotives 
on the Prussian State Railways, which have many 
hundreds of such locomotives running, his opinions 
must command great attention and weight. He 
superheated steam in locomotives the superheat 
should be so proportioned that the maximum per- 
missible tractive force at low speeds may be obtained 
with 45 per cent. cut-off and the maximum horse- 
power with about 30 per cent. cut-off. At 40 revolu- 
tions per minute and with 40 per cent. cut-off the 
M.E.P. will be about 65 per cent. of the boiler pressure, 
















cent. of the boiler pressure, and at this speed and with 
a 30 per cent. cut-off, the cut-off pressure will be about 
pee re 90 

70 per cent. of the initial pressure, or 190 x 
100 

70 
10U0 
The weight of saturated steam at this pressure is 

- 3041 Ib. per cubic foot, and the temperature 350 deg. 
Fah. Assuming a superheat of 225 deg. to 575 deg. 
Fah., the volume of the superheated steam is almost 
exactly 25 per cent. greater than that of saturated 
steam at the same pressure, and the weight is there- 


+3041 100 The 
or 


= 120 lb. per square inch. 


/ 


fore = +2433 Ib. per cubic foot. 
volume of a 2lin. x 26in. cylinder is 5-20 cubic feet, 
and the weight of steam required per stroke at 30 per 
cent. cut-off is therefore 


31 
5-20 x 2 x 


100 


and per hour at 172 revolutions per minute 
30 


+2433 Ib. 














as compared with 75 per cent. cut-off and M.E.P.| 5.99 x x +2433 x 4 x 172 x 60 = 15,668 lb. 
of 80 per cent. of the boiler pressure with saturated | 100 
TABLE JII. 
Boiler. | 
~ a - me | o 
“7 - 2435 2 Heating surface. Grate area. | | EF. a4 
$3| 3 ie . | lee 8 |ahz | Ratio |. 2** 
BE, = SEO 1 i a le@°Se| 2 |ar” | BS.) oS u 
=e <4 oe 3) 2 | 2 | $ | fsS2fs 5 = HH] | GA SE - 
= 24 z = a | S lg2ee 2 le | we ihe |23 ~ 
“ |S ei 2) | ImEZel < [2 | 2 
| ; os } Pe ee ae ag 
| a | | |} #8 pe | | 
in. tons. Ib. Ib. | \Percent. | | 
78 60-0 190 26,676 | 447 | 180 | 1986 | 648 2814 | 17-5 | 40-2 | 70-0 | 684 
78 | 60-0 | 199 24,124 | 402 | 175 | 1780 | 600 2555 | 17-5 | 36-5 | 70-0 | 618 
| | | 
| | | 
78 57-0 | 190 | 22,878 | 401 170 | 1680 | 572 2422 | 17-5 | 34-6 | 70-0 617 
| | | 
80, | 60-0 | 295 | 21,250 | 354 | I18z | 2673 | 545 | 3400 | 2233 | 12-6 | 41-9 | 31-9 | 81-2 545 
id | | | | | 
| | | } | 
78 54-0 | 190 | 21,134 | 391 | 160 | 1536 | 530 2226 | 17-5 | 31-8 | 70-0 600 
| | | | 
| 
80h | 55-4 | 225 | 19,663 | 358 | 155 | 1599 | 260 | 2014 | 2100 | 93 | 2-1 | 30-0 | 74-4 | 551 
| | 
78 14-0 | 180 | 16,800 | 382 | 144 | 1489 | 286 | 1919 | 1785 | 10-8 | 26-5 | 25-5 | 72-4 588 
81 56-5 | 160 | 15,826 | 280 | 167 | 2210 | 440 | 2817 | 1659 | 12-0 | 26-0 | 28-7 | 104-5 431 
| 
78 51-0 | 160 | 15,290 | 300 | 130 | 1430 | 445 | 2005 | 1631 | 16-8 | 24-5 | 23-8 | 81-8 | 461 
| | | | 
78 | 40-0 | 190 | 18,154 | 454 | 175 | 1137 | 463 1775 | 17-5 2-3 | 65-0 | 698 
| 
78 38-0 | 190 | 17,290 | 455 | 170 | 1081 | 445 1696 | 17-5 26-1 | 65-0 700 
| | 
| | | 
78 36-0 | 1£0 16,450 | 457 | 165 | 1015 | 425 | 1605 | 17-5 24-7 | 65-0 703 
79h | 37-5 | 170 | 15,937 | 425 | 137 | 1913 | 461 | 2511 | 1573 | 14-4 | 31-0 | 24-2 | 81-0 | 653 
804 37-5 | 200 | 15,697 | 419 | 129 | 1223 | 179 | 1581 | 1584 8-2 | 20-6 | 23-6 | 74-3 | 644 
81 38-0 | 175 | 15,344 | 404 | 162 | 1885 | 303 | 1850 | 1514 | 11-4 | 22-4 | 23-3 | 82-6 622 
78 34-0 | 190 | 15,252 | 449 | 160 910 | 401 | 1501 | 17-5 23-1 | 65-0 691 
78 36-0 | 170 | 15,104 | 420 | 145 | 1187 | 295 | 1627 | 1495 | 12-5 | 21-0 | 28-0 | 77-5 645 
| | | | | | 
78 37-8 | 165 | 14,800 | 378 | 140 | 1166 | 404 | 1710 | 1417 | 16-8 | 21-3 | 21-8 | 80-3 582 
| | | | | 
78 36-0 | 165 | 14,800 | 297 | 145 | 1290 | 330 | 1695 | 1417 | 13-6 | 21-0 | 21-8 | 80-7 | 593 
84 35-4 160 13,528 | 382 127 1045 | 318 1485 1372 | 14-7 | 2h | St-8 70-4 | 588 
| | | | | | | | 
82 40-0 | 160 | 13,435 | 336 | 180 | 1715 | 445 | 2340 | 1340 | 13-7 | 27-0 | 20-6 | 86-6 | 517 
| fee 
794 | 36-0 | 150 | 11,778 | 327 | 144 | 1797 | 455 | 2396 | 1176 | 14-8 | 31-0 | 18-1 | 77-3 503 
80 35-1 | 160 | 11,560 | 329 | 120 852 | 258 | 1230 | 1150 | 14-1 | 19-0 | 17-7 | 68-7 | 506 


Note A.—Fire-box heating surface taken as having six times the heating value of tube or superheater heating surface. 


to the tractive power, the tractive power should 
probably not exceed 400 Ib. per ton, and the 4-6-2 
type is then of no advantage with axle loads under 
19 or 20 tons. | 
On those lines, however, on which these loads are 
permitted the demands of traffic will sooner or later | 
probably sooner rather than later—call for the | 
4-6-2 design, and the P.W. department will have to 
five way before the demand, and incur the necessary | 
expense of strengthening the line accordingly. | 
_. Lhe average tractive power of the 4—6-0 engines in | 
lable 2 is 21,196 Ib., which seems to show that we 
are almost at the limit of the powers of the 4—6 0) 
non-superheater engine. In the future we must either | 
be content to limit the trains to the present loads, and | 
Speeds, putting on additional trains as the traffic 
frows and duplicating running lines and enlarging | 
Stations when the traffic outgrows the existing ones, | 
or we must be prepared to bring the permanent way 
and bridges up to the requirements of 4-6-2 engines 
Weighing from 90 to 100 tons, with a tractive power 
at slow speeds up to 28,000 Ib. and axle loads up to 
21 tons, 
_ At least this would have been the position a few 





‘ 8 
| must therefore be increased by a5 
| 5 





* No, II, appeared September 12th. 


steam. With the same steam pressure, stroke, and 
diameter of driving wheels, the area of the pistons 


0 
= 23 per cent. 


to get the same tractive power at 40 revolutions per 
minute. Taking as an example type engine IV. 
in Table I., the cylinders will have to be increased to 
2lin. diameter, and the tractive power at 65 per 
cent. of the boiler pressure will be 18,155 Ib., which 
is practically the same as that of the saturated steam 
locomotive at 80 per cent. of the boiler pressure. 


| At 172 revolutions per minute (40 miles per hour) 


with a 30 per cent. cut-off the M.E.P. will be about 
33} per cent. of the boiler pressure and the I.H.P. 
9 vy 9 a) P 4 
21 x 21 x 26 x 190 x 3520 _ oop pup. 
738 X 3 X 33,UU0U 
again almost identical with the saturated steam engine. 


will be 


Turning now to the weight of steam necessary per | 
| superheater, the superheater temperature will be 


hour with the two engines. For the saturated steam 
engine at 172 revolutions per minute and 50 per cent. 


cut-off we found this to amount to 22,536 lb. per | 


hour. 


At 172 revolutions per minute we found that the | 


initial pressure in the steam chest was about. 90 per 


With saturated steam we assumed 18 per cent. 
lost by condensation, radiation, &e. Of this at least 
13 per cent. is due to cylinder condensation, which 
should be entirely eliminated with 225 deg. of super- 
heat, and we need therefore only take 5 per cent. 
loss in this case. The total weight of steam to be 
supplied by the boiler per hour is therefore 15,668 

100 | 

* 95 
the 22,536lb. required with saturated steam. 
Although this is the amount of the saving in water, 
owing to the greater total heat of the superheated 
steam the saving in coal will be less. With feed 
from the injectors at 120 deg. Fah. the B.Th.U. 
required per pound of saturated steam at 190 lb. 
pressure is 1199 — (120-32) = 1111 B.Th.U. 

We took the temperature of the superheated steam 
in the steam chest at 575 deg., and, allowing a drop 
in temperature of 25 deg. between that point and the 


16,492 lb., which is 27 per cent. less than 


| 600 deg. The specific heat of steam between 384 deg. 
and 600 deg. at 190 lb., according to Knoblauch and 
| Jakob is about -545. 

The total heat required to produce superheated 
' steam at 600 deg. and 190 lb. from feed at 120 deg. is 
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therefore 1111 x -545 (600 — 384) aa x 227-7 
1228-7 B.Th.U. The total B.Th.U. per hour are 
therefore 22,536 x 1111 = 25,037,496 with saturated 
steam, 16,492 x 1228-7 = 20,263,720 with super- 
heated steam. The saving in fuel is, consequently, 
about 19 per cent. 
As a certain amount of moisture will always be 


carried over into the superheater with the steam,. 


the proportion of the evaporative power of the boiler 
which must be assigned to the superheater will be 
greater than the proportion of the total heat which is 
required for the superheat. 

Assuming 7 per cent. of moisture, the B.Th.U. 
required by the boiler and superheater respectively 
per pound of steam are :—Through the superheating 
surface, 177 B.Th.U.; through the boiler heating 
surface, 1051-7 B.Th.U.; total, 1228-7 B.Th.U. 
That is, 14-7 per cent. must be apportioned to the 
superheater. As fire-box heating surface is at least 
six times more effective than indirect heating surface, 
and the ratio of one to the other in modern boilers 
averages about 1 to 11, it follows that about 21 per 
cent. of the total heating surface should be in the 
superheater. Herr Garbe, indeed, says 25 per cent. 
to 30 per cent. for superheats of 200 deg. and upwards, 
and when it is remembered that superheated steam 
has a relatively low thermal conductivity and, more- 
over, that a rush of water to the superheater may 
greatly raise the percentage of moisture present in it 
for a time, 25 per cent. does not seem an excessive 
proportion. 

The amount of coal to be burnt being reduced by 
19 per cent., the grate area and heating surface could 
be redueed by a like amount and the coal consumed 
per square foot of grate area per hour, also the heat 
units to be transmitted per square foot of heating 
surface per hour would remain constant. But the 
same power with a smaller boiler is only one part 
of the advantages of the use of superheated steam. 
It not only permits the use of larger cylinders and 
earlier cut-offs at normal powers without the cylinder 
condensation which would take place under these 
conditions with saturated steam, but the larger 
cylinders also give the engine a reserve of power 
which can be made use of for emergencies, provided 
that the boiler can supply sufficient steam. Leaving 
the boiler of the same general dimensions as to grate 
area and total heating surface, as with saturated 
steam, we have an increased power in the ratio of 
100 
81 
and late cut-offs, when the tractive power would 
exceed the available adhesion, we then have a valu- 
able reserve of power amounting to nearly 25 per cent., 
whilst at normal powers we can expect an economy 
in coal and water of from 12 to 20 per cent. and from 
20 to 30 per cent. respectively. 


, or about 23 per cent. At all but very low speeds 


The boiler remaining the same and the cylinder 
volume being increased by 23 per cent., we must 
inodify the formula for grate area and heating surface 
accordingly. 

They become approximately 

V P and H.S. = wid vP and 70 Vv P 
W W W 
for deep and shallow fire-boxes respectively. In 
the following table some existing superheated engines 
are shown, together with type engines based on the 
figures in this article. It will be seen that the tractive 
power per ton of adhesion at 65 per cent. of the boiler 
pressure (corresponding to 45 per cent. cut-off at 
slow speeds) is remarkably low, which, as the super- 
heated engines are almost invariably doing more 
work than similar engines without superheaters, 
seems to show that they are not being worked at 
economical rates of cut-off or that the degree of 
superheat obtained is not sufficient to allow of this 
being done. The very small percentage of super- 
heater surface generally provided inclines the author 
to the latter theory, although, owing to absence 
abroad for some time, he has not had many oppor- 
tunities so far of observing the method of working 
adopted and the superheat actually obtained when 
pushing the engines. It would be exceedingly inter- 
esting to see the result of increasing the diameter of 
the three cylinders of the North-Eastern Railway 
** Atlantic ” 722 to 18}in. with the addition of about 
50 square feet to the superheater heating surface. 
Of course, with engines proportioned in this way it is 
necessary to start with only the pilot valve of the 
regulator, the gear being notched up as rapidly as 
possible and the regulator at the same time gradually 
opened. 

In many cases in this country when a class of engine 
has been fitted with a superheater the increase in 
cylinder area has no more than balanced the decrease 
in boiler pressure, with the result that to obtain the 
same power as from the saturated steam engine the 
cut-off must be about the same, and a very small 
part of the advantages of superheating can be 
obtained, As one of the most eminent British 
locomotive engineers has said, ‘* Economy is a com- 
paratively minor matter compared with reliability,” 
and it is the former which alone can be partly achieved 
under these conditions, the reserve power which the 
superheater renders possible being largely lost. 

In Table IIf. a column has been added showing 
a modification of what is known as the “ C charac- 
teristic ” of Prussian engines given by the formula, 


G. A. 


c= #8 

W T 
where d = diameter of cylinders in inches, s = length 
of stroke in inches, W = diameter of drivers in inches, 
and T = load on coupled wheels in tons. This for- 


mula supplies all the information necessary when all 
engines carry the same boiler pressure, which is the 
case, I believe, with the Prussian superheater engines 
—11} atmospheres or 169 lb. per square inch—but 
in this country superheater engines carry pressures 
varying from 225lb. to 1501b., and it becomes 
necessary to add an expression p = the boiler pressure 
in pounds per square inch, and the formula then is 
—— d? 8 p 
wT 

The value of C on the Prussian State Railway 
superheated engines has been raised as high as from 
663 to 800, the cylinders having been increased 
proportionally in each batch of fresh engines as the 
result of experience until the latter figure has been 
reached. The value of C for the saturated steam 
engines, Types I., II., III., and IV., is about 570, 
and for Type V. in Table IT. it is 493, so it will be seen 
what a large increase in potential tractive power at 
any but low speeds has been rendered possible by 
superheated steam. Table III. reveals that this 
has not been taken advantage of to any extent in the 
design of existing superheated engines in this country. 
The type engines in this table have been calculated 
with 190 lb. pressure to make comparison with the 
engines in Tables I. and II. more simple. 

The figures in this table speak for themselves, and 
if they are carefully studied they will perhaps help 
to explain the comparatively moderate results in 
increased power and economy obtained with super- 
heating in Great Britain. The Swindon superheater is 
of course only intended for low degrees of superheat, 
and the author does not intend to enter into the rela- 
tive merits of high and low superheat further than to 
say that for the very hardest duties high superheat 
seems likely to become the alternative to 4-6-2 
engines with 2l-ton axle loads, and it is for the 
mechanical and civil engineers to consider the pros 
and cons of each and for the directors to make the 
final decision as to which will pay the companies 
best. 

In conclusion, the author would acknowledge his 
indebtedness for much valuable information to Herr 
Garbe’s articles in THE ENGINEER and to Mr. G. R. 
Henderson’s ** Locomotion Operation ”’ for the results 
of the American boiler tests. 








THE COMPRESSIVE STRENGTH OF CONCRETE 
AND STONE. 

By EWART 8. ANDREWS, B.Sc., Eng. (Lond,), M.C.1. 

The meaning of compressive strength—We are so 
used to speaking of concrete, stone and like materials 
as being strong in compression that we feel surprised 
when the question is asked as to how a material can 
fail in compression ; yet when we come to think of 
it, we find it difficult to explain how it can, and on 
looking up the text books on the subject we find 
that the explanation given is that failure really takes 
place by shear upon diagonal planes, and we see the 
familiar picture of the two inverted pyramids which 
are obtained in the compression test. 

When, however, we read books upon shear re- 
inforcement in reinforced concrete beams, we notice 
that it is the tension component of the shear stress 
that most people consider, and we also notice that 
the most careful experiments have shown conclusively 
that concrete is far stronger in shear than in tension, 
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Fig. 1 


and the question arises as to why brittle materials 
in compression do not really fail by transverse 
tension. The present article deals with some argu- 
ments in favour of the view that failure by true 
compression is by tension, and if such view is true, 
we get some interesting applications to the effect of 
spiral reinforcement in concrete columns. 

We will first consider the explanation of the 
apparent shear failure of concrete and stone blocks 
in compression. When a block of material is com- 
pressed longitudinally it swells laterally, as shown in 
dotted lines in Fig. 1, the ratio between lateral swel- 
ling y, and the longitudinal compression a being 
known as Poisson’s ratio (7), and our theory is that 
the limit of compressive strength of the material is 
reached when the tensile strain y reaches the limit 
of tensile strain for the material; in the case of a 
block in a testing machine, there is nearly always a 





very large friction force F—Fig. 2—induced, which 





——— 
prevents the lateral expansion and causes tho 
to bulge as indicated in dotted lines, thus Causing 
resultant stresses R in a diagonal direction, whieh 
cause the apparent shear fracture and inake the 
specimen to appear stronger than it really jg, It 
has been known for many years that the measured 
compressive strength of blocks depends upon the 
material placed between the press head and the 
block. The following figures quoted from Profe 


block 


Ssor 


Unwin’s “ ‘Testing of Materials ” (Longmans) are of 
interest in this connection :— 
Crushing load Material betwev), cube 


in tons on 
din. cubes. 


and press head of 
’ testing macliine, 
-» Two millboards 


Material. 


o 
1 


Portland stone .. 


52.6 One lead plate 
45.6 One lead plate jin. sinatler all 
round 7 
33.5 Three lead plates 
Yorkshire grit 79.7 Two millboards 
80.0 Cemented between (4 strong 
iron plates with luster of 
paris 
56.2... One lead plate 
35.9 .. Three lead plates 
The lead plates were -085in. thick in each Cage 
and the fracture was longitudinal, as in Fix, |, jy 


each case with lead plates, and diagonal with the 
millboards. Professor Unwin, in commentiny upon 
this, says that the “lead falsifies the result of the 
experiment,” but we) do notjsee why he should not 
consider the lead as giving the more correct regult 
and the millboard figures as being false. 

Professor Perry apparently takes the latter view, 
for he says in * Applied Mechanics” (Cassell) ; 
“There is much published information on the frag. 
ture by compression of blocks of stone, cement and 
bricks. In almost every case care is taken in loading 
the usually short svecimens that friction at the ends 
shall prevent the material swelling laterally. Whey 
sheet lead is inserted at the ends, it gives a small 
amount of lateral freedom, and in every case the 
breaking load is lessened by its use, and therefore it 
is said to be wrong to use lead. I consider all this 
published information to be nearly valueless, except 
that there is some probability that half the usually 
published ultimate compressive strength for a cube 
is the true resistance to compression in the material,” 

There is, of course, in the case of a pure com- 
pression, as in Fig. 1, a shear stress across a diagonal 
plane, and for materials like mild steel in which the 
shear strength is less than the compressive strength, 
this shear stress may cause the ultimate failure, and 
thus determine the compressive strength. 

Ratio between tensile and compressive strenyth. 
The consideration of the transverse strain enables 
us to calculate the theoretical ratio between th 
tensile and compressive strength of the material. 

Let t. = 

si 


ultimate tensile strength of the material. 
ultimate compressive strength of the 
material, 





E, Young’s modulus in tension. 
kK, = Young’s modulus in compression, 
» = Poisson’s ratio. 
rr ° : Cc 
rhen, compressive strain = 2 = E 
. ne 
.”. lateral strain = y = ya = ". 
. : 7-c. E, 
.. tensile stress = ¢, = —_-—.. ... (1) 
E, 
Ratio of tensile to compressive strength 
. 
= t = 7 E, (2) 
c E. 


Now this ratio, according to different authoritics, 
varies from one-eighth to one-twelftth, according to 
the usual method of determining compressive stress, 
and depends on the age of the concrete, the higher 
value occurring usually at ages of three months 
and more. y for conerete is not known. M. Con- 
sidére has given 7 = -4, but this seems extremely 
high, and in the absence of further information we 
will assign to it the value }, which is the theoretical 
value for a perfectly elastic solid. 

FE, also has not been very fully determined. 
M. de Joly gives a value 3-00 « 10° Tb. per square 
inch after one month, and says that it does not vary 
greatly with the stress at which it is measured. The 
last statement means that the stress strain curve for 
concrete in tension is practically a straight line, 
and other authorities have put forward the same view, 


but the question has not yet been settled. Hatt, 
for a 1:2:4 mixture, gives E, = 2-1 x 10°lb. 
per square inch, which is approximately equal to 
the value usually accepted for E,. For a rough 
5 - i E ee 
consideration, therefore, we will take —“ = 1. This 
vy 

Ruy 3 1 

would give a 

c 4 


If, as Professor Perry suggests, the actual con 
pressive strength is about one-half that usually pub- 
lished, the above figure compared with published 
figures gives fe + which bears comparison with 

c 
the figures usually given, agreeing with the lower 
limit. 

All of these points are of very great importance, 
and it would be of great value if very careful exper!- 
ments were made to determine », E, and E, for the 
same mixture at the same age, and to see how nearly 
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— 
suggestion that the compressive strength 
terms of the tensile strength by the above 





true is the 
is given im 
formula. : : , ¢ 
Another consideration which enters into il 
| 


| 





problem is that tensile strengths as determined by 
the usual briquettes are somewhat less than the | 
ual tensile strengths, the diserepancy being due 
variation in the distribution of the ten- 
A very interesting 


act 
to the ; 
sile stress across the specimen. 


treatment of this point : is 
viven in Johnson’s “ Materials 
of Construction ” (Wiley and 
Sons), in which it 18 shown 
that the distribution of stress 
approximately parabolic as 


| 
| 
| 
| 


| 
} 


is , x ‘ or Parabola | 
indicated in Fig. 3. If this is 
accepted as correct the actual 
jensile strength will be one and 
a-half times that measured by the 
machine. This would bring our 
Fig. 3 
value of as usually measured 
up to ih, which is the other limit usually given. | 


it thus appears that as far as our knowledge goes, | 
the facts tend to strengthen the suggestion that | 
compression failures are in reality due to tension | 
failures in the transverse direction, 

Application to reinforced concrete columns.—The 
above considerations bear in an interesting manner 
upon the strength of reinforced concrete columns, 
because it is clear that if our contention is sound, 
the transverse reinforcement of the column, which 
is. of course, really a tension reinforcement, is the 
most important in such columns. This supports 
Considére’s theory of the reinforcement of columns, 
and is, we believe, borne out by experiments. 

It seems, however, that in the same way as we 
neglect. the tensile strength of*the concrete in an 
reinforced concrete beam, so we ought, 
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Transverse Section through Engine Room 
& Switchboard. 
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dl+2mbl mb 
= a ae I 2 
dl i d 


.. if ¢, is the safe compressive strength of the 
column without the steel shell, the strength with it 


will be— 
; , 2mb 
C= Cp ( ] T d ) . . (3) 


| Or, taking m = 15— 


Pe 
nom e (1 + 30° 
d 
To compare this result conveniently with the 
formula used for helical reinforcement of columns, 


| and adopting the notation of the Concrete Institute, 


; volume of steel shell Vi, 
NUS) OV ENE CLOGS CLUE 
volume of concrete core \ 
_wrdbl 46 
or a aa: 
4 


c=, (lL+75r) . 2. (4) 
If the spacing is quite close in helical reinforce- 
ment, the strengthening effect will be almost the 
same as given above, and the same formula would 
be applicable. The effect of the longitudinal rein- 


| forcement in a column will be to diminish the strain, 
| and thus increase the strength, so that from the present 


point of view the increase in strength will be the 
same as given by the ordinary treatment, so that if 
A, is the area of vertical reinforcement, the safe 
load on the column is— 
W=c {A+ (m-1)A,} 
The above formula for ¢ gives results which are con- 
siderably less than those given by Considére, who 
gives 32 as the constant instead of 7-5. 
Second stage of stressing—In the same way as in 
the treatment of the strength of beams, we may first 


above the true value, and is caused to some extent 
by the friction at the edges, the value c = 600 for 
columns of, say, ten diameters length, would be too 
great, so that equation (5) would be applicable at 
an earlier stage. There are so many points in con- 
nection with concrete that we do not yet know fully 
that it is useless to be very dogmatic or to press for 
too great a degree of accuracy. We think, however, 
that a careful consideration of experimental results 
from the above points of view will lead to the elucida- 
tion of some very interesting problems. 





THE GIOVI LINE AND CHIAPPELLA STATION. 
(By our Italian Correspondent.) 
No. IV.* 
THE POWER-HOUSE. 
THE Chiappella electric power-house, Figs. 11 and 14, 
built by the State Railways for generating electrical 





energy for the old Giovi line, stands in a quarry on 
the shore of Genoa harbour, this position having been 
chosen on account of the facilities it offered for the 
supply of coal, as well as of circulating water 
for the condensers, and for getting rid of the 
ashes. It is not proposed to give a detailed descrip- 
tion of the generating plant, for which parallels could 
| be found in many well-known modern electric stations 
in England. Those points only will therefore be 
described which are of special interest as presenting 





| divergencies from the general rule, divergencies 
| caused by peculiar local circumstances or technical 
| exigencies. Among those to claim particular notice 
|are the system of mechanical transport prevailing 
| in the station, and the surplus current discharging 
| arrangements, which come into action when there are 
| no ascending trains to absorb the energy returned to 
| the line by those descending inclines. 
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Longitudinal Section through Boiler House. 
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Fig 11—SECTION THROUGH THE CHIAPPELLA POWER HOUSE 


beyond a certain load, to neglect the compressive 
strength of the concrete in the case of columns, 
and consider only the vertical load equivalent to the 
tensile strength of the lateral reinforcement. 

When we say that helically reinforced concrete 
has greatly increased compressive strength, we mean 
on our theory that the helical reinforcement prevents 
the conerete from cracking; and although we have 
no definite information in the matter we think that 
after such concrete has been subjected to very high 
stresses it would crumble to pieces if the reinforce- 
ment could be removed. It would also be very 
interesting to know the result of a test of a concrete 
column formed with reinforcement in the form of a 
thin steel pipe. 

Neglecting any buckling considerations, the 
strength of such a column upon our theory would 
be obtained as follows :— 


First stage of stressing.—The shell or reinforcement | 
has the effect of resisting the lateral 


| 


| 
| 


7 
4t 


. . ee 
strain, and since steel requires E =m 





times the stress in it to give the same strain 
asin the concrete, we will first regard 
the steel as having the effect of increasing 
the effective section of the concrete by m 
times its own area, 
Let 1 be the length of the column, 

d the diameter of the shell, 

b the thickness of the shell. 
Now, on any longitudinal section of 
the column across which the transverse 
strain may be considered as acting— 

Conerete area = dl 

Steel area = 26d, 

















Fig. 4 


.. Equivalent conercte area = d/1 +- 2mb1. 
.. Proportional increase of tensile or transverse 
strength 





take the tension in the concrete into account, and 
then neglect it altogether when the tensile strength 
is exceeded; we can in the present problem consider 
a second stage in which the safe transverse strain has 
been exceeded and the transverse resistance is thrown 
entirely upon the steel shell. 

Then considering lin. length of the column and 
regarding the concrete as exerting a radial pressure p 
upon the shell we have by the ordinary thin pipe 
formula— 

er d ; 
26 
p is not easy to determine accurately, but as a first 
approximation we will take it as that stress required 
to resist the transverse tensile strain, 


ie, p= "* ie E 
= Fs [roughly] 
Pn. d 
8 
8 bt 
or ¢ = 
d 
y b 1 Vi : 
As before we have — cle so putting? = 16,000 
32,000 V), rR 
c= y * = 32,000 r . . (5) 


This will be equal to the result of formula, taking 
ec = 600, for r= 2-2 per cent. (about), and will 
give greater results for values of r above this; but most 
values of r in practice are below 2-2 per cent., so that 
the former formula is usually the better to use. 

Conclusion.—In comparing equations (5) and (4) 
we have taken the common value c = 600 for con- 
crete, this being the value of the safe compressive 
strength deduced from experiments upon cubes, 
If, as we have suggested previously, this value is 


The general arrangement of the plant includes 
two covered canals which connect the power- 
house with the quay. Of these, one towards the east 
serves to convey from the sea the cold water for con- 
densing purposes, while the other on the south takes 
away the circulating water as it is discharged from 
the condensers. The system of mechanical transport 
will be seen in the section of the station given in 
Fig. 11. It consists in two Babeock-Wilcox conveyors, 
one of which can be seen in Fig. 11, served at the 
water side—see Fig. 18—by an electric jib crane with 
crab, a “‘ loading tower ” (torre di carico), with auto- 
matic weighing machine and accessories for the 
handling of the coal received, and a second “‘ tower ”’ 
for the ashes, which has a shoot for discharging them 
into the barges destined to take them out to sea. The 
two conveyers are arranged so that the coal carried 
in the second one is discharged automatically into 
the first, and thence passes into a storage bunker 
arranged above and between the two batteries of 
boilers. As it is fed from this bunker on to the floor 
of the boiler-house the coal is automatically weighed. 
There is a delivery tube opposite each boiler—see 
Fig. 11 and Fig. 16. The ashes, on the other 
hand, travel in the reverse direction. They are 
loaded by hand into the buckets of the first conveyor, 
are automatically turned out into the buckets of 
the second, and are conveyed by them to the ash 
tower already mentioned, whence they are shot down 
into lighters. 

The boiler-room, Figs. 11 and 16, is fitted with two 
batteries of seven boilers ranged along the north and 
south walls with their furnace doors facing each other. 
The battery burning coal is by Babcock-Wilecox—see 
Fig. 16; the other, just finished, which burns liquid 
fuel, was supplied by Franco Tosi, of Legnano. 
Both batteries consist of water-tube boilers working 
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at 16 atmospheres (220 Ib. per sq. in. by gauge), 


(4025-7 square feet ).a&They are fitted with Green’s 
economisers and with superheaters to raise the 





Longitudinal & Transverse Section 


and having a heating surface of 374 square metres 





—<——— 


—Fig. 11, FF —-having at its two extremities towers 15. The turbines are direct-coupled to three-phag 
< Se 


which serve to establish communication with the coal 
bunker. Through the ashpit and towers runs one 
of the conveyers, which, first of all, receives the coal 





alternators of 15 periods and 14,500 to 15,000 volt 
. a . S, 

Direct-coupled on the alternator shaft is the exciter 

which generates a current of 1000 ampéres at a tension 
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Fah.). Steam, besides being used for the main 
generators, is also used for working two of the feed 
pumps, which are of the compound Worthington | 
pattern, and the exhaust from which is utilised for 


‘ 4 
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Section through Steam Inlet Valves. 


Fig. 12-5000 K.V.A. TURBINE 


temperature of the steam to 330 deg. Cent. (626 deg. | brought by the other conveyor from the coal tower 
on the wharf, and then receives ashes, and in turn 


discharges them into the ash conveyor. 
The machinery hall—Fig. 15 and C C in Fig. 11—is 


| built for three steam turbo-generators, of which two 
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Fig. 13—CONNECTIONS OF 


preheating the feed water before it passes into the 
economisers. The pumps have an hourly discharge 
of 54 cubic metres {11,878-7 gallons). 

In a passageway immediately under the space 
which separates the two batteries runs the ashpit 








are now working. They are 
Westinghouse steam turbo-alternators, each of 5000 | 
kilovolt-ampéres, with an overload working capacity 
of 6250 kilovolt-ampéres, and a maximum for five 
minutes of 10,000 kilovolt-ampéres—see Figs. 12 and 








THE WATER RHEOSTAT 
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End View. 


of 65 to 70 volts. The exciting current can be regu- 
lated by hand or automatically by a Tirrill’s regulator, 
which varies the tension in proportion to the load on 
the railway line. 

The switehboard with the high and low-tension 
apparatus presents the usual characteristics Common 
to power stations of the latest model. | An illus- 
tration of the low-tension switchboard is given in 
Fig. 20, 

The water rheostat-——Figs. 13 and 17—is undoubtedly 
the most striking feature of the Chiappella Station. 
Its object is to dissipate the excess between the 
energy generated by the trains when descending 
inclines and that required for working the line 
Three-phase motors have, in fact, as is known, the 
property of working automatically as generators when 
they are driven at a speed greater than that of syn- 
chronism. The result is that when the trains are 
running down inclines there is a tendency for their 
motors to transmit energy to the conductor wires 
instead of receiving it from them, and it follows that 
if no ascending trains are running at the moment this 
superfluous energy is not absorbed by them, and is 
transmitted direct to the power-house. There as 
much of it as possible is used in one way and another, 
and the remainder is disposed of by the water rheostat. 
When, however, trains are ascending the line or 
shunting, the energy generated by the descending 
trains is completely utilised and the water rheostat 
remains inactive. 

The apparatus comprises an insulated column of 
liquid for each phase of the current. This column, 
whilst remaining constant in its length, is capable ot 
automatically undergoing variations of cross-section 
corresponding to the energy to be dissipated. Hf a 
conductor in tension comes into contact with any 


| point in this column of water while the extremities 
| of the column are in communication with the earth 


a current flows through this column, which current 


| varies in quantity in direct proportion to the cross 
| section of the water. The rheostat, in fact, as may 


be seen from Figs. 13 and 17, is made up of three 
earthenware pipes insulated from the earth, and with 
their extremities in communication with two water 
channels A! and A? placed at a different level one from 
the other, the first being that of the circulating water 
coming from the condensers. The three pipes are 


}each divided into two equal lengths B! and B*, 
three-phase Parsons | 


between which are placed insulated iron funnels ©. 
which serve to catch the water from the upper half «f 
the pipe and to pass it into the lower one. These 
three elements constitute the three phases, and to 
them are connected the cables coming from the auto- 
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. THE CHIAPPELLA POWER STATION FOR THE GIOVI LINE 


(For description see page 297 ) 



































Fig. 15—THE TURBINE HALL 
































Fig. 16 -THE BOILER HOUSE Fig. 17—WATER RHEOSTAT 
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matic circuit breaker switched on to the shunt of the 
switchboard from the bus-bars,. 

The valves V, where the tubes join the upper con- 
duits, should be especially noticed. There are natur- 
ally three of these, and they are lifted and lowered 
by means of a single shaft put in motion by a three- 
phase motor m,. When the valves are opened the 
water naturally passes from the upper into the lower 
conduit, and the three streams of liquid coming into 
contact with the cables under tension as they pass 
through the funnels form three double earth con- 
nections constituting the three resistances of the 
rheostat. In that moment the latter enters into 
action. When, therefore, electric energy is sent down 
to the central station in excess of that required for 
working the line, &¢., the generator, acting as a 
synchronous motor, tends to have its speed accelerated. 
The governor of its turbine then comes into action 
and closes the main steam valve. This movement 
closes in its turn the working circuit of the motor m, 
and so obliges it to open the valves V of the rheostat. 
Water flows through the three pipes and the super- 
tiuous electrical energy is absorbed in the resistance 
thus introduced into the circuit. 

The regulation of the rheostat is also automatic. 
Should the motor m, continue to work each column of 
fluid increases in cross-section, thus bringing about 
a diminution of resistance, and a larger amount of 
energy is dissipated. Should, however, the latter 
tend to exceed the surplus current received in the 
station the alternator would tend to make up the 
difference, and immediately such a condition arises 
another circuit is established which reverses the 
movement of the motor m, and closes the valve V. 
The column of water then diminishes, the resistance 
increases, and the energy absorbed diminishes up to 
the point in which it becomes again inferior to that 
transmitted to the station. The alternator is then 
supplied with steam as before, and a repetition of the 
same series of operations takes place. 

The automatie regulation of the rheostat is also con- 
trolled, as will be seen from Fig. 13 by the motor mg, 
the speed of which is strictly dependent on the 
frequency of the main current, being driven from the 
same low-tension bus-bars of the switchboard as is 
motor m,. This motor, m,, moves a fly-wheel 
through the medium of three cogged wheels, 7,, r, and 
r., the middle one of which, r, is mounted on a shaft 
held by a bridge contact piece, which in its turn is 
hung to a fixed bracket by a spring. By this means 
a slight vertical oscillation is imparted. The contact 
piece is furnished with a copper contact which vibrates 
and touches two fixed contacts. When, therefore, 
the motor puts the fily-wheel in motion the two 
separate actions produced by the two parts—pro- 
vided the motor is revolving—on the teeth of the 
middle wheel are both directed in the same sense, and 
the contact is lowered, thus closing the circuit. If,on 
the other hand, the frequency of the current decreases 
and the fly-wheel consequently tends to impart a 
portion of its momentum to the motor the aforesaid 
separate actions take place in an opposite direction, 
and the contact, being lifted instead of lowered, the 
cireuit is broken. 

The motor m, also moves a centrifugal governor 
G: 3, also having a contact, which puts into communi- 
cation two other fixed contacts constituting part of 
another circuit in parallel with the driving circuit, 
which is also able to feed the auxiliary relay Ra. By 
this means another guarantee is afforded that in no 
case the water rheostat shall be put out cf circuit 
when the frequency of the current is increased. 

Fifty-nine trains pass daily over the Giovi line, of 
which twenty-seven descend by the system described. 
This fact naturally furnishes Italian engineers 
with a powerful argument in favour of the three- 
phase system, and they find it hard indeed to imagine 
why this preference should encounter such persistent 
criticism on the part of Swiss and German colleagues. 
Have they not learned that it is ill work swapping 
horses when you know that your nag is a good one ? 
Such is the case here in Italy with the three-phase 
system. It is not pigheadedness or puntiglio—as they 
so archly suggest—that prompts the conservation 
ofanerror. It is the knowledge of the practical work 
achieved by a method which, by the force of circum- 
stances, does not find favour in their eyes. If, say 
the Italian engineers, Teuton confréres would only 
study the normal solid results obtained from the 
three-phase system in this country, they would 
perhaps modify at leisure a judgment which they have 
pronounced in haste. But the said confréres, should 
they think fit to undertake the task, must be working 
engineers and not professors ; they must be practical 
railway electricians and not masters of Swiss or 
German electro-technical industrial houses, who, 
having arranged their plant for the monophase system, 
aim steadfastly—and who can blame them ?—at secur- 
ing the monopoly of the European market. Italien 
engineers do not assert the perfection of the three-phase 
method. They admit that no system is perfect. They 
do not even affirm that the three-phase is better than 
the monophase in every special case. Tut they say 
that here in Italy the three-phase traction has given | 
good every-day results for three years in succession. 
These results will ere long be published by Cav. Ing. 
Filippo Santoro, to whose admirable work on the | 
Giovi line and to whose personal assistance in the 
compilation of this article I hereby beg to tender my | 
mest hearty thanks. 











The Chiappella power-house may be called in every 
respect a model station. It has, however, in Italy 
one fatal drawback. The motive power is steam. 
It will therefore be condemned next year to serve 
as a reserve station for all the electrified lines of the 
Genoa district. The energy necessary for the 
Ligurian Railways will, in 1914, be furnished by pri- 
vate hydro-electric companies, which have engaged 
to supply several millions of kilowatts per year at 
prices which render the building of water power- 
houses by the railway authorities a useless outlay 
of capital. 








PROGRESS OF ENGINEERING IN THE EAST. 
(By our Special Commissioner.) 
No. XIX.* 
SHANGHAI MUNICIPAL ELECTRIC WORKS. 


Tue municipal electricity undertaking of Shanghai 
supplies the whole of the foreign settlement. There 
are two generating stations, one at Fearon-road, 
which contains plant totalling 6400 kilowatts, and 
another about four miles down the river and situated 
on the bank, which is nearing completion. This 
station is built for the accommodation of 14,000 
kilowatts, and the first instalment of 4000 is practically 
ready to run. Regarding the Fearon-road station, 
originally single-phase alternating current at 50 cycles 
per second, 2100 volts, was generated and distributed 
throughout the settlement, but two years ago it was 
decided to open a three-phase supply. To meet this, 
two of the then existing single-phase Parsons- Peebles 
and Willans-Peebles turbo-alternators were rewound 
for two-phase working, and, in addition, two of How- 
den-Siemens mixed-pressure turbo-alternators, each 
rated at 470 kilowatts, but in practice capable of 
working up to 700 kilowatts each were installed. 
For converting two-phase energy at 2000 volts to 
three-phase at 6000 volts, groups of step-up trans- 
formers are installed, connected on the Scott system. 
The remaining generators in the station are still 
single-phase, and are used to balance the load on 
either of the two phases of the system. In addition 
to the alternating-current plant, there are two 
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600-kilowatt Belliss-Peebles steam dynamos supplying 
continuous current for operating the tramways. 
The alternating-current switchgear mostly 
of British Westinghouse make, but the generator 
switchgear is by Brown, Boveri and Co. The trac- 
tion switchboard was built by Ferranti, Limited. 
The boiler plant consists of Babeock and Wilcox 
marine type water-tube boilers with chain grate 
mechanical stokers. Two of the larger boilers have 
self-contained superheaters, whilst a separately 
fired superheater deals with the steam from the other 
boilers. Each boiler has a self-contained feed-water 
heater fitted on the top of the boiler in the main 
outlet flue. A 1000-ampére hour storage battery 
made by the Chloride Company is used in conjunction 
with the traction supply. 
With the exception of 


is 


the 6000-volt feeders, 


which are mostly underground, the 2100-volt single- | 





phase feeders and all the low-tension distributing | 


network is carried overhead. 
being converted from single phase to three phase. 
The high-tension feeders are laid into sub-stations 
situated in different parts of the settlement, there 
being as many as seventy transforming stations 
scattered throughout the area of supply. From the 
single-phase sub-stations a low-tension distribution 
is carried out on the three-wire system, with 400 volts 
across the outers and 200 volts between outer and 
neutral, the latter being earthed. The three-phase 
distributors are on the four-wire system, that is, 
three wires (one for each phase) and a fourth neutral 
wire which is earthed. The pressure between any 
of the phases is 350, but between any phase and neutral 
it is 200 volts. By this arrangement the management 
is enabled gradually to convert the single-phase 
districts to three-phase, keeping the lighting con- 
sumers at the same pressure, namely, 200 volts 
single-phase, but supplying small power consumers 
at 350 volts three-phase. ~ 

Records.—The price for lighting is at a flat rate of 
10 tael cents per unit, equivalent to about 3d. per unit. 
For heating and cooking electricity is charged at 
2-5 tael cents per unit, equivalent to about -75 of a 
penny. For small power consumers up to 50 horse- 
power the price per unit ranges from 3-5 down to 
2-5 tael cents, equivalent to Id. down to -75 of a 
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Some districts are now | 
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penny ; but for large supplies to mills, &c,, Special 
rates are quoted, and the price at which electricity 
is sold to consumers having steady continucis nai 
such as cotton or flour mills, is under 3d. pev unit ri 

At the end of 1912 there was an equivalent of 
337,159 30-watt lamps connected to the Maing, 


° s ° . : e not 
including public lighting, traction or motors. The 
number of service connections to the mains total 
6870. Motors connected aggregate 3029 horse 


power, but contracts in hand will bring this figure y) 
to nearly 5000 horse-power at the end of the pedal 
year. The units sold were 12,130,537, and it is esti. 
mated that the output during this year will reach 
20,000,000. The maximum load on the station was 
6000 kilowatts and the load factor 23-52 per cent, 

There is a large and growing demand amonvst the 
Chinese for electricity for lighting purposes. whilg 
the demand for electric power in the various sills jg 
increasing at a very satisfactory rate. To such an 
extent is the demand for light, heat, and power 
growing that it is proposed to order this year two more 
turbo-alternators each of 5000 kilowatts capacity 
together with the necessary boiler power, switchgear. 
and cables, so that they may be ready for wo: king in 
the winter of 1914. 

The whole of the current to be supplied by the 
4000-kilowatt plant under erection at the new station 
has already been placed, and it has been decided to 
proceed with extension work at once. The |ousing 
will accommodate 14,000-kilowatt installations, and 
the management has recommended that orders for the 
balance of 10,000 kilowatts be placed forthwith, 
When the full equipment of the new station is at work 
it is proposed to keep the plant at the old station as a 
stand-by, but it is more likely to be scrapped and still 
further extensions of the new plant undertaken for 
emergency purposes. 

The accompanying interesting diagram is taken 
from the annual report for 1912. The load 
has risen from 16-2 in 1904 to 23-52 in 1912. 
that it is impossible to find space for a description of 
the new plant, and wish to record my indebteduess to 
Mr. T. H. W. Aldridge, M.1.E.E., the chief electrical 
engineer, for his kindness and courtesy during my 
visit to the works. 
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THE BRITISH ASSOCIATION. 
No, I. 

THE British Association is holding its mectings 
this year in Birmingham, where the proceedings were 
opened on Wednesday, 10th inst., by the delivery of 
the presidential address by Sir Oliver Lodge. 

It is quite impossible to summarise his address, 
It is highly metaphysical, highly abstract, and, we 
must confess that on a single reading it leaves us 
with no very clear notion of what its aim is. Luckily 
it is of no kind of consequence to engineers in their 
whatever it may be to them in their 


professions 
and we shall do our readers little 


private studies 


wrong by omitting it from our pages. We shall 
therefore do no more than give the * summary of 
the argument” in the author’s own words, com- 


mending the address to those who have the time and 
the inclination to get at its inward meaning. 

A marked feature of the present scientific era is 
the discovery of, and interest in, various kinds of 
Atomism, so that Continuity seems in danger of 
being lost sight of. 

Another tendency is toward comprehensive nega- 
tive generalisations from a limited point of view. 

Another is to take refuge in rather vague forms 
of statement and. to shrink from closer examina- 
tion of the puzzling and the obscure. 

Another is to deny the existence of anything 
which makes no appeal to organs of sense, and no 
ready response to laboratory experiment, 

Against these tendencies the author contends, 
He urges a belief in ultimate continuity as essential 
to science ; he regards scientific concentration as 
an inadequate basis for philosophic generalisation ; 
he believes that obscure phenomena may be ex- 
pressed simply if properly faced; and he points 
out that the non-appearance of anything pertectly 
uniform and omnipresent is only what should be 
expected, and is no argument against its real sub- 
stantial existence, 





SECTION G 

Although there is not a little overlapping, it is in 
Section G, Engineering, that we are most interested. 
The sectional president is Professor Gisbert Kapp. 
a reprint of whose presidential address is concluded 
in this issue. 

The report of the Gas Engine Research Committee, 
which has for some years been looked forward to 
with interest, was on this occasion only of an interim 
character, and led to no discussion. Professor J. E. 
Petavel, however, presented a paper by himself and 
Professor G. Asakama on ‘** The Effeet of Compression 
Ratio on the Efficiency of a Gas Engine,” which proved 
interesting. The experiments were carried out on a 
25 horse-power National gas engine working at norii! 
speed. The load, speed, and number of missed 
explosions were kept constant, while the ratio ot 
compression was varied by altering the length of the 
connecting-rod. Coal gas was used, its calorific 
value being determined both by analysis and by 
direct measurement, The heat carried away by thie 
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‘acket water and by the exhaust gases was carefully 
measure'l and a heat balance established. The 
results, \ hich are given in tables, may be summarised 
ag follows :-—The brake horse-power at full power 
increases in the same proportion as the theoretical 
air efficiency, 80 that the ratio of the two or the rela- 
tive ofliciency remains constant at about 55 per cent. 
Under light loads the increase of frictional losses 
with high compression ratios nearly counterbalances 
the gain in thermodynamic efficiency, and hence, 
while the absolute efficiency remains constant, the 
relative efficiency falls, At all loads the mechanical 
efficiency’ is higher for low compression ratios. At full 
loads it fell from 79 per cent. to 74 per cent. as the 
compression ratio rose from 3-7 to 5-6, at one-quarter 
joad it fell from 54 per cent. to 50 per cent. for the 
same «lange of compression ratio. The indicator 
jower iit full load increases at a higher rate than 
would be indicated by the air standard, and at light 
Joads at the same rate ; hence the relative indicated 
efficiency inereases at full loads and remains constant 
at light loads. Using gas of a lower calorific value 
of 520 B.Th.U. per cubic foot at 32 deg. Fah., the 
consumption at full power was 21 cubic feet per 
prake horse-power per hour with the lowest com- 
pression, and 19 cubic feet with the highest. Full 
numerical data, together with a discussion of the 
results, will shortly be published. 

Professor F. W. Burstall read a paper on “ Liquid, 
Solid, and Gaseous Fuels for Power Production.” 
He said that the general problem of power production 
was one of the most fascinating subjects for all engi- 
neers. It was often assumed that the oil engine in 
one of many forms was likely to be the heat engine of 
the future, and at first sight there was much to be 
said for this contention. For the heat engine as a 
thermodynamic machine oil was immensely superior 
to either solid or gaseous fuel, because of the high heat- 
ing value and because of the ease with which it could 
be converted into the working fluid. The outstanding 
question was that of fuel supply. At present about 
twelve hundred million tons of coal of various kinds 
are brought to the surface very year; crude oil 
amounted to about fifty million tons a year, and it 
was doubtful if there were any large oilfields yet to be 
discovered, It therefore followed that the supply 
of oil was totally inadequate in amount to replace 
coal for power production on a scale equal to the 
present- steam power production. The artificial 
production of oil was one that at present was being 
considered seriously by engineers, and much remained 
to be done in this field. Every engineer was familiar 
with the fact that when coal was heated in a closed 
retort gas and tar were given off, and also that the 
higher the temperature at which gasification took 
place the greater was the yield of gas and that less 
tar was formed, This tar when distilled yielded a 
number of valuable substances, but only a small 
fraction of light oils. Up to the present coal had been 
gasified with the object of making the highest yield 
of gas, but it was quite possible to alter the conditions 
of carbonisation so as to obtain a high yield of fuel 
oils and other compounds of value as a side issue. 
An important product was sulphate of ammonia, 
the use of which as a manure was steadily increasing 
in all countries of the world. If it be granted 
that the quantity, quality, and purity of the gas 
produced were secondary matters, the problem 
of fuel treatment became one of the most fascinat- 
ing problems for the engineer, The quantity and 
quality of the tar was, of course, largely influenced 
by the temperature at which the fuel was carbonised ; 
the lower the temperature the better the tars in both 
yield and composition. If the gas and tars were 
withdrawn from the heat directly they were evolved 
from the coal a set of products would be obtained 
of a different composition from those usually obtained. 
Many of the oils could after distillation be employed 
as fuel oils for power production, while the heavy oils 
of the anthracite series appeared to be of value for 
lubricating purposes. 

The first step was to obtain a coalfield of wide extent 
yielding a coking coal. The works would have to be 
on a large scale, and the carbonisation plant would 
be placed near the pithead, so that the tubs could 
discharge direct into the bunkers of the retort-charging 
machines, A convenient size for each plant would 
be about 2000 tons per day, and there would be some 
five to six pits operating over quite a large area. 
here would be no gain from any point of view in 
not shipping direct from the pithead the coke and 
sulphate of ammonia, as these would be ready for 
market without further treatment. Tar and gas 
would be taken by pipe lines to suitable points for 
their future treatment, depending upon geographical 
considerations. The tar from the whole of the works 
would be passed through continuous and automatic 
stills, where the various fractions would be obtained 
With the least expense. The fractions after washing 
with acid and soda would pass to a second set of 
automatic stills, this process being continued until 
the pure products ready for market were obtained 
without the necessity for storage. As to how far 
‘he treatment of residuals should be carried, no 
Cefinite answer could be given, as it depended on the 
current prices, but on the scale considered, 120,000 
'o 140,000 gallons of tar per day, it would certainly 
be advantageous to treat the products to a finish. 
Chat portion of the gas not required for firing the 
automatic stills and for colliery purposes generally 
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would be led to a different point, perhaps many miles 
from the pithead. The gas would be free from tar, 
but would contain the sulphur compounds, and could 
be employed in gas engines for the generation of 
electricity, which would be distributed at high voltages 
over a wide area. No doubt electrical engineers would 
look askance at gas engines after the many failures 
that had occurred with large engines ; but it was quite 
possible under the conditions indicated for the gas 
engine to produce current more cheaply than the 
steam turbine. The price of gas of a calorific value 
of 500 B.Th.U. per cubic foot would have be to 
about 4d. per thousand cubic feet. The exhaust 
gases would be washed so as to extract the sulphuric 
acid. In this manner the whole of the products of 
the coal would be recovered in a form ready for the 
market, and if the coke were used as a domestic fuel 
a smoke-laden atmosphere would be impossible. 

Producer gas for power and heating purposes had 
a large field, particularly where the factory was distant 
from the coalfield, and also where there was a large 
steady load. In producer gas the whole of the fuel 
was converted into gas and tar, so that a large quan- 
tity of gas, 120,000 to 140,000 cubic feet, could be 
obtained per ton of coal. The ammonia yield was 
also high, being from 80 Ib. to 90 lb. of sulphate per 
ton. The calorific value of the gas was low, about 
140 B.Th.U. per cubic foot, and the tar was small in 
quantity and poor in quality, as it was nearly all pitch. 
The low calorific value and the difficulty of cleaning 
the gas were serious drawbacks to the transmission 
over long distances. In South Staffordshire producer 
gas had, however, been piped over a wide area. The 
suction producer working on coke or anthracite coal 
had a very definite position for small plants in remote 
districts, where it formed a cheap and reliable source 
of power. It would seem that producer gas would 
always have a definite use, but only a limited applica- 
tion, more especially in a country like Great Britain, 
where in time it would be possible in almost every 
district to obtain electricity cheaply in bulk. The 
case of coke ovens really fell into the same class as 
the retorted gas, the only difference being that to 
obtain coke capable of carrying the weight of the iron 
in the blast furnace, the temperature of carbonisation 
must be high—1200 deg. Cent.—and the period long 
—twenty-four to thirty hours. Thus the tars were 
poorer from being more split up, and the cost of repairs 
to the ovens considerably higher than to gaswork 
retorts. 

Mr. F. W. Lanchester read a short paper on 
** Catastrophic Instability in Aeroplanes.” In this 
paper attention is called to a form of instability of 
a kind not previously investigated. The author 
bases his investigation—which is of a preliminary 
character—mainly on observations made in the course 
of his previous experimental work, reading these in 
the light of some modern experiments on the pressure 
reaction of aerofoils, more particularly tests made in 
the National Physical Laboratory. The author takes 
as his starting point the ballasted plane, it being shown 
that this type of glider—in common with some other 
types—has a certain ambiguity in its flight path, 
its whole peripheral pressure system being liable to 
reversal as the results of aerial disturbances of quite 
minor degree. Jt is pointed out that types of gliding 
model having this property are unsuited to the pur- 
poses of aerial navigation, since, in the event of 
‘reversal’? taking place, an immediate and accele- 
rated descent results of a character that can scarcely 
fail to bring disaster. The conclusions formulated 
are that although in the absence of knowledge the 
design of a machine might easily be such that this 
form of instability would show itself, the avoidance 
of any danger is not difficult ; briefly, the following 
points require to have due consideration :—(a) The 
tail should be a directive rather than a weight-carrying 
organ, the construction of existing machines being 
criticised in this respect ; (6) the aspect ratio of the 
tail plane should be high; (c) the influence of the 
‘“ wash ”’ as affecting the angle and behaviour of the 
tail plane to receive proper consideration. It is 
further pointed out that any model or machine that, 
with a single setting of its directive organs, is capable 
of flying either way up, is liable to exhibit catas- 
trophic instability, and must be considered dangerous. 
In conclusion, a few remarks are added on the subject 
of the flexibility of the sustaining and directive 
organs as bearing on the main subject of the paper. 


Mr. F. W. Lanchester also read a paper entitled 
‘The Internal Combustion Engine applied to Railway 
Locomotion.” 


In this paper various systems by which the internal combus- 
tion engine was applied to railway traction were discussed, and 
by process of elimination the author deduced that for the con- 
ditions of British railways, at least, the most promising solution 
is found in a straightforward piece of engineering, in which all 
the main elements, the petrol motor, the gear-box, the jointed 
transmission shaft, and the right-angle drive, also the auxiliary 
electrical equipment are taken mutatis mutandis from motor car 
practice. It was pointed out that though the component parts 
of the railway coach thus constituted and the motor car are 
analogous, . there are certain functional differences, or differ- 
ences in the object aimed at, which render considerable varia- 
tions of method and proportion necessary. 

The paper described in detail a recent development of the self- 
propelled railway coach in the form of a vehicle built by the 
Metropolitan Wagon Company and equipped with its power 
installation by the Daimler Company. The general lines of 
the coach—a 60ft. bogie—were described, and the installation 
was given as being furnished in duplicate. each power unit 
comprising @ six-cylinder sleeve-valve Daimler engine of 6in. 
bore and 6in. stroke, a triple-tandem six-speed epicyclie gear- 
box, in which the speeds are grouped as three low-gear ratios, 





whose function is mainly in starting and giving high accelera- 
tion, and three high-gear ratios, which are exclusively used for 
running at speed. ‘he whole of the gears are actuated by 
clutches of the magnetic type. The right-angle transmission 
is fitted to a prolongation to one of the bogie axles, and consists 
of a bevel drive, in which the pinion on the tail shaft gears simul- 
taneously into two crown wheels on the axle, an alternative dog 
clutch being arranged to bring one or the other into positive 
connection. By this means the reversal of the car is effected. 

The two units are disposed symmetrically on opposite sides 
of the vehicle, and drive on to opposite ends, so that the job is 
entirely symmetrical. The vehicle can be controlled from either 
end, drivers’ cabins and duplicate controllers being fitted. The 
electric equipment consists of dynamos coupled direct to the 
tai! ends of the respective engine crank shafts and an accumulator 
battery, and serves both for starting the engines and for lighting 
purposes and driving an electric air compressor to operate the 
air brake. Calculations were given as to the resistance and fuel 
consumption, &e., the paper being illustrated by diagrams and 
lantern slides. 

SECTION B. 

Professor W. P. Wynne, the president of this sec- 
tion, placed before the meeting the present views 
concerning the mechanism of chemical action. He 
postulated that certain fundamental conceptions are 
accepted which do not admit of proof, such as the 
indivisible atom, the non-decomposable element, 
the indestructibility of matter, and that therefore the 
remarkable discoveries in connection with radium 
and some new elements which seemed sensational at 
first, after further study are found to fall in line 
with accepted views, or the latter had to be 
modified. Valency, the property by which an atom 
attracts itself to other atoms or radicals, as a doctrine 
has suffered under the stress of long-sustained 
investigation ; it used to be regarded as constant and 
existent in restricted directions, but research showed 
that the same atom in different combinations fed 
different degrees of valency; and to explain this 
arose the acceptance of the views that valency was 
an attractive force acting from the centre of the atom, 
and that an atom might have both principal and 
auxiliary or residual valency. With this weapon 
in hand chemists are now enabled to explain, in 
conjunction with views on the intermolecular arrange- 
ment of atoms, how some compounds can take on 
fresh lots of elements to form new compounds either 
by simple addition or by substitution—that is, the 
atoms of the element constituting a compound are 
held together with different degress of firmness, so 
that some constituent may be more readily detached 
than another and will yield under favourable cir- 
cumstances the new compounds just referred to, 
whilst under some influences it may be temporarily 
detached and reinstated in another position in the 
same molecule. This explains how many compounds 
may exist of the same composition, and how such 
compounds may be converted into one another. 
Many excellent examples were advanced of such 
phenomena, and a delicate reference to the utilitarian 
aspect was proffered in the bearing of these considera- 
tions on the study of the composition of natural 
products. A plea was raised for better instruction in 
chemistry in this country. 

Influence of gas on the inflammability of coal dust 
in the air of mines has been investigated by Professor 
W. M. Thornton, who pointed out that, of course, 
the gas would be burnt in a general flame along with 
the dust, and therefore its heat of combustion would 
be added to that of the dust. The dust particles 
would, however, be farther apart than the gas particles, 
and the effect of the combustion of dust would be to 
provide in each particle a centre of heat which burnt 
the gas, whilst the igniting gas formed a bridge 
between the dust particles, and the heat transmitted 
was sufficient to produce a full explosion by the aid 
of a quantity of gas which could not in itself be 
exploded. 

Amorphous phases in metals formed the subject 
of an interesting discussion opened by Dr. Walter 
Rosenhain. 

The conception that metal in an amorphous condition plays 
an important part both in the surface films produced by polish- 
ing and in the interior of metals hardened by strain, has come to 
be a familiar one, and to be regarded as definitely established 
and generally accepted among English metallurgists. 

The “ amorphous ” theory, as it now stands, based principally 
on the earlier work of Beilby and on the later work of the present 
author and his collaborators, appears to consist of three distinct 
propositions. The first of these is that mechanical disturb- 
ance of the material at the surface of a piece of crystalline metal, 
locally destroys the crystalline nature of the material and pro- 
duces on the finished, polished surface a thin film of amorphous 
metal. 

The second is that, just as friction and polishing of a metal 
surface produces a thin amorphous layer or film, so the internal 
rubbing which takes place on surfaces of internal slip when 
crystalline metal is plastically strained, will also bring about 
local disturbance resulting in the formation of a thin layer of 
amorphous metal. This amorphous metal is regarded as being 
less dense and much harder than the crystalline variety, and its 
formation is regarded as explaining the changes in hardness 
and density which are known to accompany plastic strain. 

The third proposition is that where the constituent crystals 
of a metal meet thin films of residual liquid metal will remain 
under circumstances which render them incapable of crystallising, 
so that they will constitute thin films of undercooled liquid or 
amorphous metal acting as an intercrystalline cement. 

Dr. Rosenhain then pointed out that Beilby 
explained the phenomenon of surfaces becoming 
polished by friction by assuming an actual flow of 
material taking place, filling up the irregularities of 
the surface, and by its own surface tension adjusting 
its own irregularities, hence forming a continuous 
unbroken film of ‘“‘ undercooled liquid”? with an even 
surface—the polish—but of variable thickness to con- 
form with the pittings filled in. He himself had 
pointed out that in many cases the character of the 
polished surface is affected by the material used for 
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polishing ; moreover, that whereas some materials 
can be used for polishing, others cannot be ; hence he 
suggested that some of the polishing material itself 
becomes incorporated in the polished surface, and he 
adduced evidence in support of these views. Turn- 
ing to the consideration of the proposition, which 
indicates that at every surface of internal slip within 
a strained metal a thin layer of amorphous metal 
will be formed, he said :— 

When we consider that on a free surface, even in the absence 
of any accelerating polishing medium, the crystalline structure 
can be definitely disturbed by a very light stroke with the finger, 
it appears obvious that where two internal metal surfaces are 
caused to move over one another under the action of powerful 
forces and against the opposition of powerful attractions, some 
similar disturbance must be produced. The author has shown 
that if a piece of iron is first polished and then strained so as to 
develop typical slip-bands, and the surface is re-polished some 
time after the straining, and even if it is subsequently etched 
deeply, no signs of the previously existing slip-bands make 
their appearance. On the other hand, he has found that if the 
iron is re-polished immediately after straining, and if great care 
is taken to avoid any heating during the operation of re-polishing, 
traces of the more strongly marked of the previously existing 
slip-bands can be found on deep etching. This observation 
tends to show that there is an altered layer on these surfaces 
of slip, but that—if the strain has not been severe—this altered 
layer disappears after a time, and especially after gentle beating. 

If the strain has been severe, on the other hand, it seems that 

the thickness of the altered layer or the intensity of the disturb- 
ances produced on the surfaces of slip is too great to allow of any 
complete return to the original condition merely through lapse 
of time or by gentle heating, and accordingly on re-polished and 
etched specimens traces of the most prominent slip-bands are 
seen ; in the immediate vicinity of a tensile fracture, where there 
has been much local elongation and reduction of area, such 
signs are generally to be found. It appears, then, that internal 
erystalline slip, if severe enough, leaves behind a layer of altered 
material, which can be distinguished by etching. Is it a thin 
layer of amorphous metal ? 
Qn the basis of the hardness and brittleness of the 
amorphous form of metal, Beilby applies his theory 
to the explanation of the hardening of metals by 
plastic strain. 

{It has been shown that iron or steel will recover from this 
temporary state of semi-plasticity by mere lapse of time, and that 
this recovery will be made very rapid indeed by merely raising 
the temperature to 100 deg. Cent., but that magnetic or mechani- 
cal vibration has no effect in that direction. 

On the purely crystalline theory of slip unaccompanied by any 
disturbance of the erystalline arrangement of the molecules 
in the immediate neighbourhood of the surface of slip, it appears 
to be very difficult, if not entirely impossible, to offer an explana- 
tion for this group of phenomena. On the basis of a slight 
modification of Beilby’s theory, however, the present author 
offered an explanation of these phenomena in 1906. From the 
standpoint attained at the present time, however, that explana- 
tion may be considerably amplified, and as it affords important 
support to the amorphous theory, it may be considered here. 

In the case of the amorphous surface films which arise during 
the process of polishing we find that when first formed the film 
is able to spread out smoothly under the action of surface tension 
forces, so that it must possess, for a short time at all events, a 
certain degree of mobility. Beilby, in fact, lays great stress 
on the occurrence of this temporary mobility. How far we are 
bound to assume that this mobility is really only temporary 
appears a little uncertain, since the only forces which could call 
it into play appear to be those of surface tension ; these, how- 
ever, are in equilibrium as soon as the film is spread out smoothly, 
and it is difficult to see how mobility would manifest itself even 
if it persisted always. For the purpose of explaining the 
temporary semi-plastic condition of freshly strained metals, 
however, only temporary mobility of the amorphous films need 
be assumed. According to this view, in the freshly strained 
metal all the surfaces on which slip has taken place will be covered 
with extremely thin but mobile layers of amorphous metal. At 
the same time the amorphous crystal envelopes will be stretched 
considerably, and as soon as the original straining load is removed 
these stretched envelopes will exert their pressure on the elong- 
ated crystals. As the surfaces of slip are covered with the 
amorphous mobile layer they will slip backwards slightly under 
this pressure. Now let the small load be applied ; asmall amount 
of fresh slip will occur on some or all of the old surfaces of slip 
which are still, as it were, “‘ lubricated ” by the presence of the 
amorphous films. Since these films consist of viscous liquid 
which can only flow very slowly, extension by gradual creep sets 
in, and on removal of the small load this creep is slightly reversed 
again by the pressure of the elastic crystal envelopes. 

With the lapse of time, however, the lubricating action of the 
mobile amorphous films disappears; in the present author's 
opinion they probably disappear by being re-absorbed into the 
crystals in which they have been formed, and this idea of their 
disappearance is supported by the fact that raising the tempera- 
ture accelerates their disappearance, or, at all events, that of the 
phenomena with which we have supposed them connected. If it 
were merely a case of “setting” in the amorphous condition 
it is difficult to see how rise of temperature could in any way 
facilitate the process. In support of this view we have the 
microscopical evidence already quoted, where it was shown 
that when a piece of iron is re-polished and etched while still in 
the semi-plastie state following upon recent straining, traces of 
slip-bands could be found by deep etching, but that such traces 
could no longer be found if the iron has been allowed to “ re- 
cover’ from the strain and to regain its ordinary elastic con- 
dition. 

The manner ir which the amorphous theory affords rational 
explanations of a large number of the special phenomena 
which accompany plastic strain in metals has now been con- 
sidered, and while it must be admitted that there may well be a 
certain number of outstanding facts which this theory does not 
entirely explain, it must also be borne in mind that in metals 
undergoing strain we are dealing with a very complex substance, 
and probably with aseries of complex phenomena. For instance, 
we do not as yet know what it is that allows slip and therefore 
plastic deformation to take place to an extraordinary extent 
in some crystalline aggregates, such as lead or gold, while in 
others no plasticity is manifested under ordinary conditions at 
all. In this connection we have the striking fact that practically 
all definite intermetallic compounds are extremely brittle. 
With so many fundamental facts still unexplained it is not 
surprising that any theory of plasticity in metals should still 
be faced with difficulties. All that can be claimed for the 
“amorphous ” theory, as the present author regards it, is that 
it offers an explanation for a larger number of facts than does 
the purely crystalline or any other theory known to him. 

We have now to consider the last of the three propositions 
into which the “‘ amorphous ” theory was to be divided. This 
consists of the hypothesis that the crystals of a metal are held 
or “cemented ” together by thin layers of the same metal in an 
amorphous condition. To avery considerable extent this theory 
is independent of the first two propositions except in so far as 
it involves the existence of metal in the undercooled liquid or 
amorphous condition. But even in this respect there is a dis- 
tinction between the two, since in the case of the surface films 
or the amorphous films formed on surfaces of slip, the amorphous 
material must be regardedas« being formed at or near the ordinary 
temperature, while in the case of the intercrystalline films the 





origin of the amorphous material dates back to the molten con- 
dition, and its existence is therefore a mere question of under- 
cooling and not of new formation. The thermodynamic objec- 
tions raised by Tammann, therefore, do not apply at all to this 
aspect of the amorphous theory. 

The fundamental fact which the ‘amorphous cement” 
theory explains is the marked strength of the crystal boundaries 
in pure metals. The fact that these boundaries are actually 
much stronger than the mass of the crystals is now generally 
accepted, and an examination of the slip-bands in any piece of 
strained metal is sufficient to convey a strong impression of the 
part which the crystal boundaries play in resisting deformation. 
As has recently been pointed out by Humfrey, the deformation 
of the crystals by slip is hindered by the supporting effect of the 
boundaries, and Humfrey has also shown how, when the metal 
is so treated as to destroy the strength of the boundaries, the 
character of the slip-bands changes and the absence of the sup- 
porting effect becomes evident. Further, it is a universally 
admitted fact that a minute or “ fine-grained ’’ microstructure 
is an advantage to a metal from the point of toughness and 
reliability. The ultimate breaking strength does not at the 
ordinary temperature in most metals vary very widely with 
crystal size, but the yield point of iron and steel, for example, 
certainly becomes abnormally low if the crystal structure is 
allowed to become coarse. Indeed, the widespread industrial 
practice of ** grain refining ’’ by heat treatment is suflicient proof 
that numerous crystal boundaries are an advantage and not 
a source of weakness to the metal. It has been found that over 
@ certain range of temperature—.e., between 600 deg. and 
900 deg. Cent.—the strength of iron or very soft steel was a 
direct functon of crystal size, thus showing that in this region 
of temperature the strength of the metal depends upon the 
number of crystal boundaries which it contains per square inch 
of cross-sectional area, At still higher temperatures this influence 
of the boundaries disappears, but a marked time effect makes 
itself felt. This time etiect is ascribed to the gradual viscous 
fluid, as measured by tensile tests, being entirely dependent 
upon how fast the liquid is forced to extend. In fact, the 
amorphous cement theory offers a simple explanation of the 
complex phenomena found in the deformation and fracture of 
iron and soft steel at high temperatures in the researches of the 
present author with Humfrey. 

Yet another set of experimental facts has been predicted by 
a deduction from the amorphous cement theory. This relates 
to the behaviour of the intercrystalline boundaries of pure metals 
on prolonged heating in high vacua. The deduction in question 
is based on the view that if the intercrystalline cement is amor- 
phous, undercooled liquid, it will probably possess a higher 
vapour pressure than the crystalline material, just as Beilby 
has shown that the amorphous surface layer is more readily 
soluble in chemical reagents than the crystalline metal. A very 
common phenomenon furnishes another example of the same 
kind of ditference between the crystalline material and the inter- 
crystalline cement in a crystalline aggregate of a totally different 
character. Ordinary lump sugar is a typical example of a 
crystalline aggregate, and when this is gradually dissolved by 
immersing it in hot water—or, as the experiment is more fre- 
quently made, in hot tea—it will be seen that the lump does not 
dissolve uniformly, but that the crystalline aggregate is broken 
up into its constituent crystals before these themselves dissolve. 
This simply means that the cementing material which holds 
these crystals together—probably vitreous or amorphous sugar 
—is more soluble than the crystals of sugar themselves. 


In annealing the crystals draw in the surrounding 
amorphous material for the readjustment of their 
growth; then, again, twin boundaries behave dif- 
ferently to main boundaries under certain treatment. 
The acceptance of the amorphous theory, anyway, 
affords an explanation of certain phenomena that 
otherwise would remain unexplained. 

In the discussion Dr. Beilby explained that polished 
surfaces could be obtained without special polishing 
materials, unless leather or cloth could be regarded as 
such. He also pointed out that the films constituting 
polished surfaces might attain dimensions micro- 
scopically measurable. In his opinion the mobile 
phase in any case penetrates the whole mass under 
treatment, and where the influence is removed acts 
asacement. In slip surfaces the effect is very slight 
and may revert even to camellac. Dr. Desch accepted 
the view of the formation of an amorphous state by 
work, but suggested that surface tension might suffice 
to explain crystal movement. Dr. Rosenhain 
pointed out that in some.instances polishing materials 
were necessary. Iron, for instance, requires some 
foreign particles to aid mobility ; further, the sug- 
gestion of internal surface tension demanded the 
supposition of interstices that do not exist 

SECTION F. 

A debate on a group of papers on the future of 
inland waterways, presented to the Economic Section, 
attracted a large audience. 

Lord Shuttleworth, who opened the discussion, 
said that the Waterways Board which had been recom- 
mended by the Commission that had reported on 
the subject would embody the principles adopted 
in the appointment of the Road Board. The analogy 
was the greater, because canals and rivers would be 
used by traders like roads, and not like railroads. 
On roads and waterways alike anybody could become 
a carrier or user of the way, whereas on railways it 
had .long ago become the universal practice for the 
owner of the permanent way—in this country the 
railway company—to be the sole carrier. This fact 
removed one great difficulty in the way of the acquisi- 
tion and ownership of waterways by a central State- 
appointed authority ; because there was no need for 
such an authority to enter into competition with the 
railway companies as a carrier. Competition in 
carrying goods would be the affair of individual 
owners of barges, just as the competition of the roads 
with the railways was carried on by carriers’ carts, 
motors, omnibuses, &¢c., the property of countless 
private owners. There was no more reason why 
objection, on the ground of the special concessions 
that had been made to railway companies, should be 
taken to the acquisition and improvement of water- 
ways than to treating roads as a subject of public 
and national interest, and spending the produce of 
rates and taxes on making or improving them. 
Unfortunately, although he felt confident that railway 
companies would be among the earliest and greatest 





gainers from wise measures for making \ aterway 
more efficient means of transporting cheaply oan 
raw materials and heavy products of manufacturing 
industry, the fact remained that many railway 
directors and managers looked askance ‘at water. 
way reform. They honestly feared that canals 
would rob them of some of their traftic, not realising 
that, as in continental countries, so in England, rr 
was room and need for both methods of transport, 
that both encouraged inland industries, and that, 
by helping to make these prosper, improved canal, 
would not only prevent the migration of factories 
to the coast, but would enable them to ineresse their 
output and give more and more traffic to railways 
He and his colleagues on the Waterways Commission 
had done their part. It rested with the traders 
themselves, and the recently organised Waterways 
Association, of which the Lord Mayor of London wag 
president, and Mr. Neville Chamberlain, the working 
chairman, to see that action was taken and effect 
given to the recommendations of the Comission, 
If the Government were pressed, the appointinent of 
the Waterways Board could be secured, and the 
unification and improvement of the principa! routes 
of waterways connecting at least the Midland centres 
of industry with each other and with the estuaries 
of the Severn and the Humber, the Thames and the 
Mersey, secured, 

Sir John Purser Griffith said that as an engineering 
member of the Royal Commission, he had signed the 
majority report without reservation, because he wag 
satisfied that the proposals were reasonable and 
practical. While aiming at the formation of trunk 
waterways of the 100 tons and 300 tons standards, 
the fact was ever present in the minds of the Com- 
missioners that the existing type of canal boat and 
barge must be provided for, and that the new locks 
and lifts should be designed so as to allow the passage 
of trains of these boats and barges, and permit of the 
economic introduction of mechanical haulage. There 
would be no scrapping of canal plant. Although the 
canals, which were constructed as independent 
concerns without any idea of forming a united scheme 
or system of inland navigation, were, generally 
speaking, in no better condition than eighty years 
ago, yet many of them were still worked with 
advantage to certain districts and trades. There 
existed a class of railway proprietors who believed 
that railways would be benefited by a transfer of a 
large volume of low-class traffic from rails to water, 
and that the present inflated railway capital might 
be used to better advantage for higher-class trattic. 
An examination of the railway traffic returns issued 
by the Board of Trade would seem to support this 
view. One of the recommendations of the Royal 
Commission was that although owning the water- 
ways, the State should not be carriers on these 
waterways. These water highways would be open 
to all carriers, whether private individuals or public 
companies, and it was reasonable to believe that the 
railway companies would be amongst the first to 
take advantage of their improvement. The passing 
of the Development and Road Improvement Funds 
Act showed that a great change was coming 
over public opinion, The improvement of communi- 
cation by road was becoming year by year of increas- 
ing public concern, and in like manner it appeared 
probable that interest in inland navigation would 
develop as the need for increased means of transport 
became apparent. 

Mr. Frank R. Durham, in a long review of the 
waterways of France, Germany and Belgium, pointed 
out that continental countries were spending large 
sums of money on the improvement of canal systems. 
In France the development of the coal and iron dis- 
tricts in the north and east had made waterways 
imperative ; in Belgium the advantage of central 
control of waterways had long been recognised ; in 
Germany it was realised that water carriage offered 
many advantages, and it was believed by those 
responsible for the development of German water- 
ways that the railways would be unable to cope with 
the growing traffic in goods transport in bulk, quite 
apart from the question of cost. In France the 
programme of improvement included ‘an expenditure 
of £23,600,000 on canals and £2,000,000 on navigable 
rivers. On the Canal du Nord, which was to cost 
£3,200,000, there had been expended up to the end 
of December, 1912, the sum of £2,000,000, and on 
the Canal D’Orleans a sum of £575,000. The cost 
of another canal which was to be constructed to the 
Rhone from Marseilles was estimated at £3,500,000. 
The capital had been raised in France by Government 
loans and by the law of February, 1912, a special 
Department of Public Works had been created to 
administer the waterways system. The average 
water freight in France was -235d. per ton-mile, and 
the rail rate -7d. per ton-mile, while the average 
tonnage—that was, the tonnage divided by the 
distance—had during the forty years ending 1908 
increased from 162,102 to 460,820 tons—an increase 
of 70 per cent. During the same period the average 
tonnage on the railways had only increased 27 per 
cent. In Germany considerable progress had been 
made with the works authorised in 1905. These, which 
were to cost £30,000,000, were to be completed in 
1915, Of the total traffic of Germany, 25 per cent. 
was water-borne. The new Dortmund-Ems Canal, 
which carried in 1905 a traffic of 14 million tons, had 
carried in 1911 3,800,000 tons. 











Serr. 19, 19138 


THE ENGINEER 


303 








= 


A paper on “ Tnland Waterways in England | 
was read by Mr. R. B. Dunwoody, in which it was 
pointed out that there are 4053 miles of inland water- 
ways in England and Wales, comprised in 130 different 
undertakings. 

The total inland waterway traffic in 1905 was 37,500,000 tons, 
about one-twelfth of that carried by railways. The length 


of waterways in general use was about 2415 miles, and these 
aaned 32,350,000 tons in 1906. About 1045 miles were owned 
or controlled by railway companies and 1370 miles by private 
companies or public authorities, While independently controlled 
waterways carried 19,500,000 tons, railway-owned canals carried 


12,500,000 tons. Coal formed 45 per cent. of the traffic carried. 
The total receipts for these 2415 miles were £1,154,000, the 
expenditure £846,000 and the net revenue £308,000. The net 
revenue per mile of waterway by independently owned canals 
was £163 per mile, and for the railway owned canals £80 per 
mile. Jt could.not be doubted that an alternative and cheaper 
method of transport for heavy goods and raw materials was 
required in England to connect the industrial centres with the 
jorts. Its introduction could not be undertaken by private 
enterprise, but only with the assistance of national public funds. 
It would be possible to improve the routes throughout to the 
smaller or “ 100-ton ” standard without any insuperable diffi- 
culty with respect to water supply. The waterway from the 


Humber to Nottingham could be improved for *“ 750-ton ” 
vessels and from that city to Burton for ‘‘ 300-ton ” boats. If 
certain arrangements for adding to the present supplies were 


carried out this improvement might, without great difficulty, 
be extended to Birmingham. ‘The route from the Severn estuary 
was capable of improvement for ‘* 600-ton ” vessels as far as 
Stourport, and it would be possible, if further powers were 
obtained over the existing sources of supply, to enlarge the 

resent canal from the Severn into Birmingham for ‘* 300-ton ” 
boats. ‘hese routes, running from the Humber and the Severn 
estuaries to the city of Birmingham, were, so far as water supply 
was concerned, the two most feasible of the schemes investigated 
by the Commission. The route to London would, indeed, require 
additional supplies at so many points as to render almost pro- 
hibitive any scheme for its improvement to this standard. The 
improvements and changes suggested would reduce the cost of 
transport. It was estimated that the cost of conveying traffic, 
in trains of barges carrying 220 tons at a time, between Bir- 
mingham and London would under such improved conditions 
range from 0.099d. per ton per,mile with a train of one steamer 
and five narrow boats, to 0.167d. per ton per mile with a train 
of one steamer and two 80-ton barges. This cost excluded toll 
charge, but included full allowence for all other charges except 
In France, where no tulls were charged,,the freights 


profit ° t 
These freight charges 


necessarily included profit to the carrier. y 
fluctuated around 0. 23d. per ton per mile. In Belgium traction 
charges varied from 0.031d. to 0.143d. per ton per mile. Coal 
was carried on the Rhine between Ruhrort and Mannheim at 
0. 15d., on the Canal de la Marne au Rhin at 0.17d., and between 
Antwerp and Courtrai at 0.19d. per ton per mile. aa 

At the present time the freight charge for the conveyance 
of coal, for example, between Leicestershire coalfields and 
London —Brentford-—a distance by the present waterway of 
145 miles, was about 6s. 8d. per ton, or 0.55d. per ton per mile, 
almost the same as the cost of conveyance by rail. Of this sum 
2s. 6d. was due to toll and 4s. 2d. for haulage. If the actual 
haulage cost on improved waterways was taken as 0. 13d. per 
ton per mile, and the toll were to remain as its present rate, 
then, on the shortened mileage the total cost of traction would 
be reduced to about 3s. 10d. If the toll were reduced to 0. 2d. 
per ton per mile it was estimated that the total cost on the 
improved routes would be 3s. 4d. per ton, or a reduction of 50 
per cent. Allowing for profits to the carrier and all possible 
contingencies, there could be no doubt that, provided the toll 
charge could be placed at a low average, there would be under 
such improved conditions a very considerable reduction in the 
cost of conveying all kinds of materials on the proposed routes. 


Mr. W. M. Acworth discussed the economic justi- 
fication for a forward canal policy. 


He said that railway traflic was in every country expected to 
pay the total cost of dealing with it. The railway rate had to 
cover not only the cost of handling the traffic, but the main- 
tenance of the road over which it was carried and interest on the 
capital invested in construction and equipment. The position 
of canals was radically different. Canal traffic in France was 
not only protected from railway competition by the rule that 
railway rates must be kept 20 per cent. above canal charges, but 
the canal charges covered nothing except actual carriage. The 
use of the canal, with maintenance and water supply provided, 
and capital charges paid, was handed over, free, gratis, and for 
nothing, by the State to the carrier. The same thing was 
practically true in Germany, where canal tolls were so small as 
to be almost negligible. It was entirely true in the case of the 
only artificial waterway of any importance in the United States, 
the Erie Canal. And it was evident, therefore, that in any 
discussion from the public point of,view of the benefits to be 
derived from a forward canal policy there had to be considered, 
not merely the cost of canal,carriage paid by the user, but the 
total cost to user and community together. The really vital 
question, however, was whether canals possessed any economic 
alvantage in competition with railways. To put it another 
Way, was it cheaper to carry a ton a mile on a canal than on a 
railway, when the total cost of carriage—that paid by the public 
as well as that paid by the user—was taken into account ? 
All the eviencejpointed in one direction. Carriage on a narrow, 
artificial waterway was—except in quite special circumstances, 
such as those, for instance, of the Suez or the Aire and Calder 
Canal—an uneconomical method of transport. Even making 
all possible allowance for the so-called railway ‘“ throttling,” 
the fact was surely significant. In the United States also, 
with free competition the bulk of the canals were dead, and even 
the Erie Canal, once the main highway of traffic from the Great 
Lakes to the ocean, had ceased to be of any importance, not 
merely as a carrier, but even as @ regulator of railway rates. 
But on the Continent of Europe the position was quite different. 
In France and Germary the individual consignor saved money 
by using the canal. He paid nothing or almost nothing except 
actual cost of carriage, roughly, and on the average perhaps 
half the total cost. The taxpayer paid the other half of the cost 
for him. If the trader were to send his traffic by railway he 
would have to pay the total cost. Unless it could be proved that 
it was reasonable for the State to subsidise certain traders and 
certain localities at the expense of the community at large, the 
question of real interest in England was whether the French and 
German trader would continue to use the canals, if he had to 
pty not merely carriage cost but total cost. On this point the 
evidence seemed perfectly clear, that total canal cost both in 
France and Germany was higher than total railway cost. The 
report made to Lord Shuttleworth’s Canal Commission by its 
Sub-commissioner, Mr. Lindley, stated that whereas on the rail- 
ways of France the total cost was 0.55d. per ton-kilometre, the 
total cost on the waterways was 0.57d. per ton-kilometre. And 
the canals for this higher average cost carried low-class traffic, 
in bulk, through flat country. For Germany he would give, as 
perhaps the best single instance, a summary of figures in refer- 
ence to the Dortmund-Ems Canal, 150 miles in length, opened in 
1899 as an outlet from the Westphalian coalfield to the North 
Sea. It was stated that the canal carried nearly 2,500,000 tons 
per annum, the bulk of it coal and iron ore, which traversed the 
entire length of the canal through an absolutely flat country. 
"he trader paid 5d. in dues and about 4s. for haulage. ‘The 





further cost of maintenance-and interest charged, not covered 
by dues, but furnished from public sources, national and local, 


brought up the total cost forfan average distance of 123 miles 
to 7s.aton. This was just about the same as the English rate 
for coal from the Derbyshire and Nottinghamshire coalfields to 
London, an average distance of, say, 140 miles. Professor 
Moulton had stated that if this traffic were carried by railway 
at the railway scale for coal the total charge would be 5s. a ton, 
or if at the average rate charged for all commodities, high-class 
and low-class together, it would be 7s. 2d. To sum up, a priori, 
one would expect the total cost of canal transport to be not less, 
but more than that of railway transport. A posteriors, the 
evidence available not only from England and America, but from 
France and Germany, showed that it was so. Canal carriage 
could only compete with railway carriage if it was subsidised 
from outside. The adoption of a forward canal policy at the 
public expense could not therefore be justified as in the interest 
of the community as a whole. If any local communities or 
particular trades demanded its adoption, it was for them to prove 
their right to eleemosynary assistance out of the pocket of the 
general taxpayer. 


Mr. G. R. Jebb said that the Birmingham Canals, 
the key to the whole question, could not be enlarged 
to accommodate 100-ton barges without ruining the 
district by shutting up, and in many cases destroying, 
hundreds of works on the canal banks. He had come 
to the conclusion, after having carefully studied the 
question for more than twenty-five years, that traders 
did not want new canals, but lower railway rates ; 
that the making of the proposed canal could not be 
justified on economic grounds; and that there was 
not the slightest prospect of obtaining a reasonable 
return on a large outlay. 

Mr. Neville Chamberlain, in concluding the dis- 
cussion, pointed out that the criticism of the proposed 
canal improvement schemes had developed on two 
main lines—the first emanating from those who 
admitted the practicability and desirability of improv- 
ing the waterways, but who jibbed at being asked to 
provide the money. ‘To those objectors he would say 
that it was impossible to benefit one part of the coun- 
try by improving transport facilities without benefit- 
ing the country as a whole, and he would point out 
that the Waterways Association had recently received 
support from a large number of places not situated 
on any canal. It had to be admitted, however, that 
some places would benefit more than others, and he 
was of opinion that those districts should make a 
special guarantee towards the cost of improving water- 
ways. It was the principle which had been adopted 
on the Continent. It would be premature for Bir- 
mingham to say what she would do, but the time 
had come, he thought, when she should recog- 
nise at least the principle of contribution. With 
regard to the contention that canals were obsolete, 
he declined to believe that continental nations would 
continue to spend large sums of money on waterways 
unless their economic advantages had been proved. 
Even if it were granted that the total cost of canal 
carriage were higher than those of railways, the ques- 
tion had to be regarded not from that point of view 
alone, but from the effects which the existence of those 
waterways had on the prosperity of the country as a 
whole. Withregard to the proposed capital expendi- 
ture in Great Britain, it would not be necessary to 
ask for 17} millions at once, as it would be quite 
possible to improve the existing canals to a consider- 
able extent for a much smaller sum. 





THE SUPPLY OF COKE OVEN GAS TO MUNI- 
CIPALITIES. 


THE economies derived from the production of metal- 
lurgical coke have led to the establishment of a good many 
coking plants in connection with collieries. The disposal 
of the gases from these ovens has become quite an im- 
portant matter. The usual course is to drive gas engines 
with them, generate electricity, and distribute it, but an 
alternative which is beginning to attract attention is 
the laying down of high-pressure gas mains and convey- 
ing the gas instead of electricity. It has been recently 
announced, for example—see THE ENGINEER, August 29th, 
page 237—that at the Newport Ironworks of Sir Bernard 
Samuelson and Co., at Middlesbrough, an important 
scheme is being carried out. Part of the gas from forty- 
six Ovens is to be used for lighting Middlesbrough. 

In this connection it may be of interest to give 
some particulars of what has been done in Germany. 
In Rhenish-Westphalia a most interesting high-pressure 
gas transmission system is in operation, to which 
reference may be briefly made. The system is main- 
tained by the Rheinisch-Westfilisches Elektrizititswerk 
Aktiengesellschaft, of Essen-Ruhr, which company, by 
means of its transmission system, virtually acts as 
an intermediary between the mine owners, whose plants 
are occupied in producing coke, and incidentally gas 
which would otherwise be wasted, and various towns and 
other communities where this coke oven gas can be 
usefully applied both for lighting, heating and power pur- 
poses. ‘The mine owner is the proprietor of the gas pro- 
duction plant, the gas-holder—which is necessary for the 
purpose of storage at the mine to balance any fluctuation 
in supply and demand—the gas meter and the compressor 
plant, by means of which the gas pressure is stepped up to 
that of the transmission system. The R.W.E. are the 
owners of the transmission system by means of which the 
mines are connected with the various communities, while 
these communities draw the gas out of the R.W.E. system 
through a high-pressure regulator and gas meter, and then 
store it in their own gas-holder stations. From these 
stations they take the gas on a low-pressure system to 
the consumers. It will be seen therefore that the 
R.W.E. deals, on the one hand, with the large mine owners, 
and, on the other, with the various municipalities, but not 
with small customers direct. ‘ 

The R.W.E. has now in all something like 165 kiloms. 
of high-pressure piping system laid down, the conduits 
being chiefly of 400 mm. internal diameter. The mines 





supplying gas from their coke plants are the Mathias 
Stinnes 111/1V at Gladbeck, the Essener Bergwerksverein 
Konig Wilhelm at Borbeck, the Arenberg’sche A.G. fir 
Bergbau und Hiittenbetrieb of Essen,s Kéln-Neuessener 
Bergwerksverein of Altenessen, and the Gutehoffinungshitte 
of Oberhausen. The towns which obtain coke oven 
gas in this way are Horst from the Mathias Stinnes III/IV, 
Altenessen from the Schacht Karl plant of the Kéln-Neuess- 
ener Bergwerksverein, and Osterfeld from Zeche Osterfeld 
(Gutehofinungshiitte), these being more or less,detached 
supplies. From the Essen-North high-pressure gas 
transmission systems the towns of Gladbeck and Dorsten 
receive their supply, while from the Bergisch-Markischen 
high-pressure transmission system the supply is,given to 
Steele, K6nigssteele, Langenberg, Langerfeld, Schwelm, 
Milspe, Voerde, Gevelsberg, Luittringhausen, Lennep, 
Remscheid, Solingen, Héhscheid,; Mettmann, Wiilfrath, 
and Wald. In addition to this, a wider project is in 
prospect. 

The pipe line for the portions of the system which 
lie in the vicinity of the mines and mine shafts, and 
also near the towns, is ,constructed of wrought steel 
tube, but in the tracts of the distribution which can be 


described as agricultural, cast pipe is used. At the 
deep points in the system, water receptacles for 
drainage purposes with cast covers are installed, 


and at distances of about 1 kilom. gate-valves are fixed. 
Both the pipe line and the gate-valves were, after being 
laid, tested for a gas pressure of 24 atmospheres, and 
when sufficient time had been given to compensate for 
loss of temperature, it was found that the mercury pressure 
gauge did not fall more than 2mm. A very high degree 
of gas tightness was thus secured in a high-pressure system 
of this description. As the working pressure for the 
system when the ultimate demand on the supply is being 
taken, two atmospheres was fixed, and this corre- 
sponds with an ultimate demand of 75,000,000 cubic 
metres of gas per year. When the system was opened 
the demand already secured, and which formed the basis 
of the original operations was about 20,000,000 cubic 
metres, and hence the transmission pressure is at present 
correspondingly low. At distances of about 50 kiloms. 
it is eventually proposed to install intermediate compressor 
stations in order to supply any necessary intermediate 
increase of pressure along the pipe line that may be re- 
quired, and foundations for these compressors are already 
provided. Care is taken to ensure that the gas as it 
enters the transmission system is as dry as possible, and 
at the point of exit from the coke oven plant water 
traps are provided to extract any condensed products 
that may be formed. Provision is also made at the 
coke oven plant ior automatically preventing any back 
flow of gas from the transmission system of any plant, 
should it for any reason cease work. This provision is 
made by placing a non-return valve at the point of 
entry of the gas to the transmission system. In this way 
so long as the coke oven plant is in operation it is able to 
feed a high-pressure system, but directly it is shut down 
or the supply is interrupted in any way the non-return 
valve operates sealing that portion of the pipe line from 
the coke oven plant. 

The gasworks belonging to the towns supply extract 
the gas from the transmission system through high-pressure 
regulators upon which non-return valves are placed. This 
provision is made in order to ensure that the gas shall not 
flow back from the storage stations belonging to each com- 
munity in the event of the pressure in the transmission 
system failing. Thus, should there be from any cause 
whatever, a temporary cessation of supply from the trans- 
mission system, the community would still be able to 
draw on its own storage gas holders. At the point where 
the gas is drawn from the transmission system, the usual 
inspection and testing gauges are provided, together with 
the station gas meter, on the readings of which the charge 
made by the R.W.E. is estimated. : 

In connection with these technical particulars, it may 
be interesting to refer briefly to the business side of the 
question as the necessity for the existence of such a long- 
distance transmission system is thereby explained. On 
an average, the price which the R.W.E. obtains is in the 
nature of 34 pfennigs per cubic metre, while it has been 
proved in practice that the actual cost in gasworks belong- 
ing to a municipality producing its own supply of gas is 
considerably higher than this. For example, in the case 
of Remscheid, it was found that in the town gasworks, 
including interest and depreciation, the price of the gas 
obtained per cubic metre was 5-3 pfennigs. A point 
which has been considered in connection with a scheme of 
this nature is the possibility of strikes and lock-outs 
among the operatives of the coal mines concerned, and, 
in order to guard ‘against this, water gas plants have 
been established at the mines, by means of which it has 
been made possible to guarantee that the rise of price in 
case of strikes or lock-outs shall be only 1-25 pfennigs 
per cubic metre. : 

The importance of this development in the German coke 
oven industry may be emphasised by the fact that in 
addition to the long-distance gas transmission system 
described above, the R.W.E. has had under its manage- 
ment for several years the supply of the towns of Borbeck 
and Rotthausen with coke oven gas from local plants, 
Borbeck being supplied from Carolus Magnus (Stinnes) 
and Prosper (Arenberg), while Rotthausen has obtained 
a supply from the Rhein-Elbe works of the Gelsenkirchener 
Bergwerks A.G. Moreover, there are still other towns 
supplied with coke oven gas, such as Miilheim-Ruhr 
from the Deutscher Kaiser (Thyssen) and Friederich- 
Wilhelmshiitte (Deutsch- Luxemburg) Gelsenkirchen, 
Eickel und Wanne from Rhein-Elbe (Gelsenkirehener 
Bergwerks A.G.), Bochum from Zeche Hannover-Hannibal 
(Krupp), Witten from Gewerkschaft Lothringen, Essen 
from the Carolus Magnus, Victoria Mathias, Friedrich 
Ernestine, Helene and Amalie, and Essener Bergwerks- 
verein Kénig-Wilhelm, Barmen from the Deutsche Kaiser 
(Thyssen), and Oberhausen from the works of Deutscher 
Kaiser (Thyssen). Probably the development of this form 
of energy transmission will, in the near future, not be 
limited to the German coalfields mentioned above, as it 
is undoubtedly a valuable means of transferring energy 
from the pit mouth to the customer. 
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TWIN SCHERZER BRIDGES AT DUBLIN. 


Earty in the nineteenth century the Royal Canal was 
constructed between Dublin and the river Shannon. At 
Dublin it connected with the harbour. The entrance to 


again for one cause or another. However, it was finally 
decided to erect twin Scherzer bridges, one exactly on 
the site of the old bridge and one immediately alongside 
it, and these bridges were finally put to work last year. 
The condition of affairs before and after these two bridges 
were built is illustrated in Figs. 2 and 3 respectively. We 
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Fig. 1—-THE RIVER LIFFEY AND THE ROYAL CANAL DOCK 


the canal from the river Liffey cut across the North Wall 
Quay—see Fig. 1—and the Canal Company was required 
by its Act te construct and maintain a suitable bridge on 
the North Wall. This bridge was a cast iron, double leaf 
single track swivel bridge, similar to that which now spans 


the entrance to the inner dock in the Customs House | 








that just beyond the gates at the far end there is a swinging 
swivel bridge. 
The new bridges, which were opened last year, were 


*| plates and angles. 
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costally between the floor beams—see Fig. 5. The go 
mental girders are attached to the western ends of th 
main girders. These form the rolling surfaces upon which 
the bridges work, and they-are extended so as to carry the 
counterweight. The radius of the rolling surface of the 
segmental girders is 13ft. 6in., and the clearance between 
the road surface and the underside of the counterweight 
box is 19ft. when the bridge is open for trafic. The 
counterweight consists of pig iron set in Portland cement 
concrete, so proportioned that it forms a solid inasg of 
density of about 310 lb. per cubie foot. 

The foundations for these segmental girders consisteg 
of timber piles reaching from about half-tide level to 1 9f¢ 
below low-water level. On these piles a concrete vap was 
formed, on which the track girders were bedded. The 
track girders are single web girders 4ft. deep bui!t up of 
On the top of these girders cast stee] 
track plates are fitted. To prevent accidental displace. 
ment of the bridges on their paths, teeth are forme: on the 
east steel track plates, and corresponding recesses cut 
accurately tooled in the curved track plates of {/ic seg- 
mental girders. The main operating pinions ar: placed 
at the centre of roll so as to ensure that the pinions shall 
travel in a straight and horizontal line, and that the operat- 
ing rack shall be straight. 

Each bridge is worked by an electric motor erected on 
the platform in front of the counterweight box. The 
motors are designed to develop 25 horse-power nd to 
work the bridge against a wind pressure of 20 Ib. per square 
foot of exposed surface. Electric current is carried from 
control panels in the operating cabin by flexible ar::oured 


| eables to the motors on the bridges, eufficient length of 
may say that the Royal Canal Lock, which these bridges | 
span has an effective length of something over 170ft. and | 


designed by and erected under the supervision of Sir John | 


flexible cables being provided to suit the various pv: sitions 
of the bridges. Hand gear, operated by endless chain from 
the road level, is also provided in case of failure of the 
electric current. 3 
Each bridge is provided with a hinged lockiag har to 
prevent the bridges accidentally opening by high wind or 
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Figs. 2 and 3—CANAL LOCK BEFORE AND AFTER BRIDGE ALTERATIONS 


Docks at Dublin. In 1860 the bridge having become 
inadequate for the needs of the traffic, a rolling drawbridge 
designed by Turner and Gibson, of Hammersmith Iron- 
works, Dublin, was constructed. With this bridge, 
though it was considered a great improvement on that the 


place of which it took, the time taken for opening it, passing | 
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P. Griffith, the engineer of the Dublin Port and Harbour 
Board, who came to the conclusion that only the Scherzer 
type of bridge would meet all the requirements of the case. 
The actual bridges are shown in the accompanying draw- 
| ings—Fig. 4— and in the engraviags on page 308. 
Both bridges were desigaed to carry a live load of 150 Ib. 
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other causes. These locking bars are controlled from the 
operating cabin, and worked by solenoids. Hand gear 


| is provided for opening or closing the locks in case of failure 


| of the electric current. 


| 


Stop blocks are fixed on the 
ground level at the back of the bridges to prevent their 
rolling beyond the fully open position, and compressed air 
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Fig. 4—TWIN SCHERZER BRIDGES ACROSS ROYAL CANAL LOCK, DUBLIN 


one vessel through and closing it again, averaged 22 
minutes under favourable conditions. It was inconveni- 
ent in other respects and as early as 1875 there was talk 
of replacing it. Nothing was done, however, and the 
question cropped up at intervals only to be put on one side 


per square foot of road and footpath surface, and a local , buffers are provided on the under side of each bridge at the 


load on two wheels 02 one axle. | 


Each bridge consists of | outer or eastern end to prevent shock when closing—see 


two maia girders connected together by 14 floor beams, | Fig. 6. 


the floor itself being formed of buckled plates, resting on 


To form the road surface of the bridges a layer of cement 


and riveted to the floor beams and to joists fitted inter- | concrete was laid on the buckled plates, and on this 3in. 
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cubes of syenite were bedded in cement mortar and grouted. 
Three, inch cubes are difficult to get hand dressed, but in 
this case machine-dressed cubes were obtained at a very 
reasonble price, and we understand that the results have 
roved perfectly satisfactory. Thejfootpaths are carried 
on cantilevers. One footpath is carried by the inner 
pridgs and two footpaths by the outer bridge. The foot- 


paths sre of timber, being formed of greenheart joists and 


Jankiig. : 
P ‘As the new inner bridge passes over the sea gates of the 


lock, arrangements had to be made for working the sluices 
before opening the bridges, Formerly the sluices were 
worked by @ rack, pinion and handle if the manner usual 


with canal gate sluices. The want of the headroom 
neces-itated the abandonment of this method. Screws 
working in nuts on the sluices were substituted with 
sprocket wheels on the ends of the screws. A series of 
pitel chains leading to the heel post gears into these, 
and the whole arrangement works by a small winch, by 
which: one man can raise or lower the sluices at will. The 
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and is operated from master controllers, one for each 
bridge, situated in the operating cabin. The master con- 
troller is open in the central position, and at the right 
hand are two running positions, namely, ‘ unlock” and 
“open,” and at the left hand are also two positions, 
namely, ‘close’ and “closed and locked.” All the 
master switches and master controllers are so arranged 
that for every operation they bring into play two distinct 
and entirely separate pieces of apparatus, namely, the 
control gear and the signalling gear. 

The emergency limit switches are connected in series 
with the master switch circuit, and are so arranged that 
should for any reason the limit switches on the side of the 
cabin fail to operate, these will be brought into action, and 
so cut off all power. The motor spindle is extended, and 
has mounted upon it a brake drum, the band of which is 
operated by means of a shunt solenoid capable of lifting 
a weight of 66 lb. through a distance of 2in. The locking 
bolt solenoid is designed to pull a weight of about 50 Ib. 
through 4in. The automatic starter is of the solenoid 
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Fig. 5—CROSS SECTION OF ONE OF THE BRIDGES 


An elevated 


same winch opens or closes the sea gate. 
In it 


operating cabin is placed between the two bridges. 


are fitted the switch boards, controllers and indicators 
necessary for working the bridges. Direct current 
electric power is supplied at a pressure of 500 


volts for operating the bridges. Each bridge is driven 
by a 25 horse-power compound wound electric motor, these 
machines being specially designed with ball bearings to 
suit the conditions under which they are required to work. 
Two main switchboards are provided, one for either bridge. 
Each bridge is provided with its own control panel, upon 
which is mounted an automatic starter of the solenoid 
operated type. In addition to the main solenoid a second 
solenoid is mounted on the panel and coupled up to the 
starter arm. This solenoid is provided with its own dash 
pot, and is so arranged that it operates in opposition to 
the main lifting solenoid. There are also mounted on the 
panel four magnetically operated automatic switches. 
One of these is the main double pole automatic switch, 
the second a retard switch, while the third and fourth 
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operated type. Fourteen segments are provided, and one 
short circuiting segment. The starting resistance is 
approximately 12.50hms. The lifting solenoid is arranged 
as a shunt across the mains, having in series with it a cool- 
ing resistance of 1700 ohms. A short circuiting switch is 
fixed across this resistance in order that the maximum 
voltage may be given to the solenoid during the locking 
operation. As the starter arm reaches the position in 
which the starter resistance is all cut out, it opens the 
short circuiting switch of the cooling resistance, and in 
this manner cuts down the current through the locking 
solenoid. This enables a much smaller lifting solenoid to 
be used than would otherwise be the case. A similar 
system of cooling is used in conjunction with every solenoid 
on the panel. 

One of the greatest difficulties was that neither the 
vehicular traffic was to be interfered with beyond the time 
required for opening and closing the old bridge, and for the 
passage of vessels, nor was the dock to be closed to shipping 
in consequence of the construction of the new bridges. 


Hand Gean 





Floor Beam i 







































































Solen Be 
od fF yl 
{ iJ ‘ =) = 
f SSN 
© = fs es : 
| 
fd | 
\ i| =e -| 
4h = SSS SS SESS SSH} | 
i - tm “ | 
Hf aria. ot | Solenoid Pull 50/bs. thro. 4 | 
Hie tet of + f- 
i {!* Solenoid ~ |} TR 7 
— rf i =I} s 
— _ —- = le =) R— tes = Es 
pac “Limit Switch 
SRRRERR HERR ROC RRR REC RERE REITER CRETE Re CCERERRRSRES _ : =a) 
Swain Se 


“Tre Enoinece 


Fig. 6—LOCKING BAR AND AIR BUFFER ARRANGEMENT 


are direction switches for the motor, 
are contained in a steel case situated beneath the operating 
cabin, Fixed on the side of the cabin in such a position 
that pawls mounted on to the bridge will interlock with 
them and move them either in one direction or the other 
according as the bridge is opening or closing, are four 
switches, namely, closed limit switch, closed retard switch, 
open retard switch and open limit switch. 
these switches two emergency limit switches are also pro- 
vided, one for either of the extreme positions to prevent 
any risk of over running. A system of signalling is also 
installed in connection with these switches, and the various 
operations of the bridges are indicated in the cabin by 
means of illuminated signs, and an electric bell which rings 
to indicate every change. The whole of the energy for 
manipulating this part of the gear is taken from the 500- 
volt mains. In conjunction with the locking bolt a 


master switch is also provided, which is fixed close beside 
the clapper switches. This is coupled directly to the locking 
bolt, and is operated by it. 


The entire gear is automatic, 


All the resistances | 


In addition to | 


| 


Several methods of erecting the new bridges were discussed, 
and the contractors finally decided to build each bridge 
clear of the entrance, and move it when completed into its 
permanent position on rollers. This was successfully 
carried out, the total weight of the finished bridge being 
about 200 tons. 

The whole of the iron and steel work together with the 
machinery and electrical equipment wassupplied and erected 
by Spencer and Co., Limited, of Melksham, Wilts. All 
the work connected with the excavation, piling, concrete, 
masonry, stone cutting, paving of roads, footpaths and 
boundary walls was done by the Dublin Port and Harbour 
Board, and the alteration to the working gears of the sea- 
gates and their sluices by Ross and Walpole. The elec- 
trical cables were supplied by Siemens and Co. The com- 
plete scheme involved an expenditure of £13,294, made up 
of £7374 for steelwork, machinery and electrical equipment, 
£5400 for foundations, quay widening, paving, electrical 
cables and alterations to the working gear of the dock 





gates and their sluices; and £520 representing royalties. 





As previously mentioned the work was carried out to the 
designs and under the personal direction of Sir John P. 
Griffith, the engineer to the Dublin Port and Harbour 
Board, to whose courtesy we are indebted for the oppor- 
tunity of publishing a description of these interesting 
bridges, and also for the loan of the drawings and photo- 
graphs reproduced. 








A SEMI-FIREPROOF RAILWAY CARRIAGE. 
(By a Rai'way Carriage and Wagon Builder.) 


Tue Aisgill accident has again called attention to the 
need for better security from fire than the present style of 
rolling stock affords. In some measure the risk of fire is 
the production of the modern luxury of travel, necessitat- 
ing elaborate lighting arrangements and decorative work 
in the compartments quite out of keeping with the prac- 
tical needs for comfort and lighting. 

Apart from the question of the best lighting medium, 
a consideration of the lines on which railway passenger 
stock might be improved to render it less liable to accident 
and destruction by fire, will be of service at the present 
time. 

Undoubtedly the adoption of the all-steel passenger 
coach is the best means of securing immunity from fire 
risks, but as it would entail almost a revolution in the 
methods and practice in railway carriage building as carried 
on at present, it is proposed to consider a compromise 
system that could be undertaken with little extra or new 
plant, and which should produce a vehicle “ semi-fireproof ”’ 
—one, indeed, that for all practical purposes would suffice 
to meet the present known risks of fire after an accident. 

Built on steel underframes, as at present, it is quite 
possible to use nothing else but sheet steel panels all round 
the car. That is to say, the whole of the sheeting, sides 
and ends, would be in steel panels. These would be 
attached to the usual wooden body-work by screws, as in 
the present practice. There is not the slightest difficulty 
now in obtaining a steel plate beautifully finished that, 
when painted, will give a finer surface than any wood 
panel. The roof could be similarly treated, but it is 
suggested that, as regards the roof, special care should be 
used to obtain a roofing canvas that is non-inflammable. 
There should be no difficulty in making such a material 
by a suitable admixture of asbestos; in fact, some can- 
vases now in use embody this feature. 

Much, however, depends on the interior decoration, so 
much so that it would be useless to provide a steel-sheathed 
roof if the interior were ornamented with some highly 
inflammable decorative material. Again, this is quite 
unnecessary, as it is now possible to obtain asbestos 
decorative panels in any desired style of ornament. 

All woodwork that was necessary, such as doors, frames, 
&c., would be reduced to a minimum; for instance, 
frameless lights would save all wooden window frames, 
metal ventilators would replace the usual wooden slides, 
and so on. As regards the general design of the carriage, 
the Pullman car style with central or side aisle meets the 
case best, as it saves all the timber work used in our present 
corridor system. A car designed on these lines with the 
seat backs carried high up provides sufficient privacy for 
all ordinary purposes, and if needs be—and also as a means 
of strengthening the car—it could be sub-divided, say, into 
three compartments, the centre one being small enough 
to be reserved for small private parties if necessary. 
The chair frames could be, and are already, made of 
either cast or stamped metal, so that there only remains 
the seating material to be considered. 

Many of the materials in use for this purpose are not 
by any means fireproof, but it should be comparatively 
easy to obtain, say, a good woollen material, impregnated 
in some way so as to be practically non-inflammable. The 
usual metal furniture would be supplied, good parcels 
racks on the top of the seats, &c., and where not suitable 
the asbestos millboard could be replaced by steel panels ; 
beadings and mouldings might be of wood if kept down to 
a minimum and of simple design. 

‘There remains the floor and bottom of the car for con- 
sideration. This could be retained in wood as at present 
it being composed of some of the heaviest timberwork in 
the car, for it is not from the heavy scantlings that the 
greatest danger arises; it is the dry chips of panels and 
decorative work that provide the medium for setting the 
whole structure in a blaze. 

Internally, however, the floor should be covered with 
a half-inch layer of the’composition coverings now coming 
into use for this purpose. ‘These are fireproof, wear well, 
and are more sanitary than linoleums, &c., and for first- 
class work could be decorated by suitable inlays. 

The window bars necessitated by the maximum width 
of the present-day rolling stock should be hinged or fast- 
ened into slots, so that by breaking, say, a lead seal it 
would be possible to remove them. It is undoubtedly a 
point that all windows should be large enough to permit 
of a passenger getting out through them in case of need. 
The window bars as used at present are a necessity, but 
they should be so fixed that they could be readily removed 
in case of accident. 

Most express carriages are now built with lavatories, 
and it is suggested that here is a water supply ready for 
immediate use. By running a line of piping the length 
of the car and fitting a simple sprinkler head at intervals 
this water might be made good use of in time of neéd. 
The sprinkler head might have a thin copper dise which on 
being punctured—say, by an umbrella or walking-stick— 
would come into action. The passengers would thus 
have a ready means if imprisoned in a slightly damaged 
car of quelling any initial outbreak of fire. True, in case 
of there being no fire the collision might rupture the 
sprinkler discs, but at the worst this would only give the 
passengers a “‘ ducking.” 

The foregoing are brought forward as suggestions of 
the lines on which it is possible to produce a passenger 
vehicle that would be to a great extent fireproof without 
making any radical departure from present practice, and 
by employing only such materials that are ready to hand. 

Such a car would cost little, if any, more than the pre- 
sent all-wood body vehicle ; it might possibly be somewhat 
less ornamental in its interior finish, but the riding of the 
car would in no way be disturbed, and as this is the most 
essential point in comfortable railway travel, it is suggested 
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that the advantages far outweigh the possible lack of 
ornament, though if carefully carried out there should 
be really little noticeable difference to the public. 





THE AISGILL ACCIDENT. 
At the resumed inquiry on the Midland accident Sir 
Guy Granet made a long statement as to the action of the 
Midland Railway Company in meeting the suggestions of 
the Board of Trade inspectors. The statement is so 
explicit and shows so clearly how fully the Midland has 
recognised its obligations that we give it almost in full :— 

Sir Guy Granet said he wished to make a state- 
ment as to what the company had done in response 
to Major Pringle’s recommendations after the Hawes 
Junction accident, and as to what it had done beyond 
what was recommended in the report. Further, he 
wished to make some remarks as to some of the circum- 
stances attending the present accident. Before dealing 
with the actual suggestions made after the Hawes accident 
he would like to say in what respect his company went 
beyond what the report then suggested. The report 
was very carefully considered by his board, but they came 
to the conclusion that beyond what was recommended it 
was desirable to take some further steps to prevent the 
occurrence of accidents. Most of the recommendations 
had reference to suggestions for minimising the effects of 
accidents after they had taken place. Very important 
recommendations they were, but his board thought that, 
having regard to the circumstances of that accident, 
there were directions in which effort could profitably be 
made in devising apparatus to minimise the risk of accident. 
The Hawes accident occurred principally through the 
forgetfulness of a signalman of very good record and good 
character, but who momentarily forgot that he had two 
light engines on his section and admitted an express train 
into the section, and so a terrible collision occurred. The 
other respect in which the human element failed on that 
occasion was that to some extent the inquiry showed that 
the accident was contributed to by the fact that the drivers 
of the light engines had failed to observe the provisions of 
Rule 55, under which they ought to have reminded the 
signalman of the presence of these light engines in that 
section. That source of weakness having been revealed, 
it was decided by his board that a survey of the line 
should be made, because it was recognised that either 
through physical causes, or, possibly, through density 
of traffic and reasons of that sort, there might be places 
at which such forgetfulness either on the part of the 
signalmen or drivers was more likely to take place than 
at others. The survey was made, and it was decided that 
at 2000 places on the line it would be desirable to install 
apparatus for correcting that tendency towards human 
error. Thereupon the board made en order that apparatus 
should be provided at once—that the work should be put 
in hand at once.» The apparatus decided upon was of a 
twofold character. First of all. there was track-circuiting 
and electric locks, which had a twofold effect—that of 
giving to the signalman in his cabin a visible signal that 
there was a train in his section and that of preventing him 
from lowering his signal to admit a train into his section. 
Tn addition, it was decidedto put in what was known as 
the rotary interlocking block. That was a device which 
protected the other end of the section in the rear. It 
prevented the signalman in the rear by means of locks 
from pulling off his signal and admitting a train in the 
section until any train on that section had gone out. 

In: order to do that work his board immediately set 
aside as a first instalment the sum of £100,000 over and 
above the ordinary expenditure of maintenance, and re- 
newal and improvements. They ordered the work to be 
taken in hand at once, and it had been proceeded with 
ever since as fast as possible. It could not all be done at 
once, as most of this work had to be carried out on Sundays. 
But special gangs had been put on, and had been continu- 
ously at work at these centres since that time, with the 
result that they had to-day completed 374 track circuits 
and 379 rotary interlocking installations. That left 
500 track circuits and 900 rotary interlocking installa- 
tions to be fitted. He thought Major Pringle had seen 
some of the work. It was, he thought, thoroughly satis- 
factory, and he believed that they had gone considerably 
beyond what any other railway company had done in the 
use of this device. That was what they had done over and 
above what was recommended in the inspector’s report. 

Major Pringle: I do not know that T am quite with 
vou, Sir Guy. I cannot say that the report did not refer 
to these things. 

Sir Guy Granet: I will give you the specific recom- 
mendations in a moment. You made a specific recom- 
mendation as to track-circuiting at one place. 

Major Pringle : I was only dealing with that one place. 

Sir Guy Granet: Perhaps we will say that we fully 
carried out the spirit of what you had in mind. If vou 
will allow me, I will read vour recommendations and state 
what we have done. Your first recommendation was: 
“That in view of the turntable work at Hawes Junction 
and the number of engine movements, the up and down 
lines between the advance and starting signals and the 
cross-over roads should be track-circuited and the levers 
working these signals thereby controlled.” Track cir- 
cuiting, controlling the signals, was at once provided 
between the starting and advance starting signals on the 
up and down lines. That recommendation has been 
earried out. Your second recommendation was: “ That, 
having regard to the work at Hawes Junction as a whole 
and its situation on an express road, the signalmen’s hours 
of duty might be limited to eight instead of ten.”” We did 
not consider that the circumstances warranted this box 
being made an eight-hour post, especially having regard to 
the fact that the provision of the track-circuiting materially 
diminished the responsibility of the signalmen. Your third 
recommendation was: ‘ That, in view of the apparent 
disregard by signalmen of Rule 55, special action appeared 
to be necessary to impress upon them the importance of 
obeying the rule at other centres where detentions are of 
frequent occurrence, and that to prevent any possible 
misunderstanding some further elaboration of the rule 
was advisable.” The attention of the staff concerned was 
called to the importance of observing the rule at all places 
where it applied. ; 





After making these recommendations you then pro- 
ceeded to say that the following suggestions, amongst 
others had been made and deserved consideration :— 
“That to minimise the risk of fire where gas is used: (@) 
A valve to close automatically when the rush of gas exceeds 
a certain pressure should be fixed in the gas cylinder.” 
These valves have been supplied in all new carriages, and, 
in addition, the valve is also being attached to sixty-two 
existing carriages. It is interesting to be able to state 
that the company has had experience of the efficiency of 
these valves. Last March a train of new empty carriages, 
the gas cylinders of which were fitted with these valves, 
was run into by a light engine at Wanstead Park. In 
the case of two of the carriages the pressure pipes under- 
neath the carriage were broken, but in each case the safety 
valve closed and the gas was unable to escape. The next 
recommendation was : “ (b) That the ends of the cylinders 
should be strengthened.” This is given effect to in all new 
cylinders. The next recommendation was: ‘(c) That 
the diameter of the cylinders should be decreased and 
improvements made in the housing and protection of 
the cylinders and gas mains.” This suggestion is being 
given effect to. The next recommendation was: “‘ (d) 
That the cylinders should be placed above the roof instead 
of under the framing.’’ This was not considered to be a 
desirable arrangement, and we were confirmed in this 
conclusion by the fact that some of the continental railways 
which used to carry the gas cylinders on the roof have 
abolished that practice and now place them underneath 
the carriages. Tam bound to tell you that in one case since 
then another company has made the change in the other 
direction, but at the time experience was entirely the 
other way. The next recommendation was: ‘“‘(e) That 
incombustible material should be provided above or below 
cylinders according to the position adopted.” We agreed 
to the principle of this suggestion and have carried it 
further by covering the whole of the underside of the floor 
of all new stock with asbestos. The next was: “ That 
in order to reduce liability of telescoping of passenger 
vehicles (a) uniformity of weight of coaching stock 
forming the trains should be aimed at.’’ This has been 
arranged as far as possible. ‘The next recommendation 
was: ‘“(b) A modification of the shape of buffers of 
passenger vehicles should be made.” Our new stock is 
fitted with an improved buffer in order to carry out this 
suggestion. The next was: ‘(¢) That the headstocks be 
deepened.” The company, after carefully considering 
the matter, decided that the disadvantages which would 
result from the edoption of this suggestion would outweigh 
any benefits likely to be derived therefrom. The next was : 
“That tools and appliances for rescue work should be 
carried on the trains, such as axes, saws, sledge hammers, 
crowbers, and additional handlamps.” In the guards’ 
vans of express trains are carried two liquid extinguishers, 
four buckets, two tin bafflers with long iron h»ndles, two 
safety hand lamps, two hand saws, two hatchets, two 
hammers, two pinch bars, one chisel, one drift, and a 
supply of cotton waste. The next recommendation was : 
“That fire extinguishing apparatus and fire buckets 
shovld be carried on the trains.”” Two fire extinguishers 
and four fire buckets are provided in the guards’ vans. 
Tin bafflers to be used for extinguishing gas flame from a 
broken pipe are also carried. Instructions have been 
issued to the staff as to the use of the extinguishers and 
bafflers, and in addition the guards of the trains have 
received instructions as to the manner in which the tools 
and fire appliances shall be used. The next recom- 
mendation was: “ That a third door should be provided 
in the middle of each sleeping car.” It was not con- 
sidered desirable to put another door because so many 
cases have occurred of people in sleeping cars falling out. 
We thought it would create another danger, but we have 
provided an emergency window. The next recommenda- 
tion was: “That sockets should be provided outside 
earriage doors for prising the doors open.”” We did not 
consider this necessary. The next recommendation was : 
** That windows should be large enough for exit purposes.” 
Generally speaking, the windows are large enough for 
passengers to get through in case of emergency. The 
next recommendation was: ‘‘ That railway servants, 
particularly guards and conductors, should be further 
instructed how to act in case of serious accident.”” New 
rules were issued to the staff. 

Your remarks on lighting by electricity are contained on 
pages 12 and 13 of your report, and are as follows :—“ It 
cannot be denied that there is a greater liability to fire in 
a railway accident of this description when gas is used as 
an illuminant than with electric light, for it is a simple 
matter to prevent danger from short-circuiting of electric 
wires by the proper provision and arrangement of fuses. 
But this elimination of gas as a source of light would not 
preclude all danger from fire. There remains the risk 
from the contents of an engine fire-box and from the 
employment of coal, coke, or gas in cooking ranges and 
stoves of restaurant cars. Instances of fires so originated 
can readily be quoted—at Grantham and possibly at 
Cudworth. In fact, this is actually the first occasion when 
it can be proved beyond question of doubt that fire was 
occasioned by burning gas. It has to be remembered 
also that gas has been in use for lighting purposes for a 
very long period, and that during the whole of that time— 
in fact, since the year 1868—there is no case of fire destroy- 
ing either the lives or bodies of passengers in a railway 
accident. Gas with the latest improvements in the way 
of incandescent mantles, &c., has also many practical 
advantages over electricity as a source of illumination. 
It requires no expert staff, is nearly as easily controlled, 
is more economical to install and maintain, and is less 
liable to failure as an illuminant. It is only reasonable 
therefore first to consider before entirely condemning 
it whether it is possible to safeguard the use of gas as an 
illuminant by the adoption of any improvement in appli- 
ances which may minimise the risk of fire. On grounds of 
safety I hold that electricity is the more desirable means 
of illumination for passenger trains, and as such should 
be adopted wherever possible, and that in case of long 
distance and express trains it is more particularly to be 
recommended.” 

The position my company takes up is as follows :—Taking 
the statistics of accidents for the thirty-two years to 
December 31st, 1912—that is to say, for the period 
during which gas may be said practically to have been 
the standard illuminant all over the country—we find 





that during that period there have been 1602 cases of 
accidents to passenger trains. In 23 of these cases fina 
occurred as a result of the accident, and was attri butable 
to the following circumstances :—By oil lamps, s. by 
electric light, 3; by causes not stated, 3: by fire ‘from 
locomotive, 7; by gas, 8. I have taken it that gas was 
the cause in 8 cases, but, as you said yourself in your 
report on the Hawes accident, that was actually the first 
case where it could be proved that gas was the source of 
the fire. But I am taking it at its greatest—that is to say 
that in 8 cases gas was the cause of the fire. Again, you 
yourself have repogted that there are many advantages 
from the railway point of view, in gas over electricity 
Those advantages are well known. We have, moreover. 
investigated what was going on abroad, and there, gene. 
rally speaking, I think it is accurate to say that railway 
expert opinion is in favour of gas as against the electric 
light. I am informed, although T have not yet verifieg 
the fact, that on the German and Austrian railways, 
which are to a large extent under the management. of the 
State, though they have 60,000 passenger vehicles, there 
is not one of them that is lighted by electricity. Therefore 
looking at the situation as a whole, and having revird to 


all the circumstances, viz., the small percentage of fires, 
the fact that those fires occurred before the adoption of 
those protective devices and precautions on which so much 
money has been spent, and the fact that we are corrobo- 
rated in our opinion by the bulk of foreign and English 


railway companies, my board came to the conciusion 
that it would be premature to make a complete revolution 
in their policy as to the illumination of railway vehicles, 
and therefore in that respect they did not carry out your 
recommendations. But I wish to emphasise the fact that 
that decision was come to on reasoned grounds after 1 very 
careful investigation of how to prevent accidents occurring. 








INTERNATIONAL ELECTRO-TECHNICAL Com. 


MISSION. 
THE second plenary meeting of the International Electro. 
technical Commission was held in Berlin from September Ist 


to 6th last. It was attended by some seventy delegates from 
twenty-four nations, five of whom represented Spanish-speaking 
countries. Amongst several official Government delegates, 
were those of Canada, India and Great Britain. 

In the regrettable absence of Professor Dr. E. Budde. the 
President of the Commission, Dr. E. Warburg, President of the 
Physikalische Technische Reichsanstalt, presided at the ofticial 


opening. On behalf of the German Government, an aidress 
of welcome was given by Dr. Lewald, Director of the Ministry for 
the Interior. In conformity with the custom of the Commission, 


a chairman was elected to preside over the unofficial meetings 
at which the work of the various Special Committees, appointed 
at Turin, was considered in detail. Mr. C. O. Mailloux, President 
of the American Institute of Electrical Engineers, was unani- 
mously chosen for this post, than whom no fitter member of the 
Commission could be found, more especially because of his 
wonderful linguistic abilities. 

Prior to the official opening, each Special Committee had 
held a very full meeting to discuss the modifications to its 
reports which for several months past had been before the 
various National Committees. The Special Committees were 
presided over by Dr. 8. P. Thompson (Nomenclature), Dr. K. 
Strekker (Symbols), Mr. Huber-Stockar (Rating), and Dr. 
Zoelly (Prime Movers). 

As regards nomenclature, a list of some eighty words and 
definitions was adopted. This does not appear much as an 


accomplishment, but it nevertheless represents much con- 
scientious work on the part of the members, and has 
involved several sititngs, two of which were held in 
Cologne, one in Paris and one in Berlin. Further progress 
towards international nomenclature is evilenced in the 


fact that the Commission has decided to add German and 
Spanish equivalent terms with their definitions to this list of 
terms. 

Dr. Warburg presented, in person, a report on the question 
of an international standard for copper, the recommendations 
in the report having been drawn up by Dr. R. T. Glazebrook, 
C.B., in consultation with the National Laboratories of America, 
France and Germany. The adoption of this report will have the 
result that all future tables for copper will be calculated on an 
identical basis, a material advantage to all concerned. 

A number of definitions dealing with the terminology of water- 
power plants in conjunction ith electrical machinery was 
adopted, and it was stated that the origin of this work was due 
to the initiative of the nations. 

A list of thirty-six symbols was adopted, together with a 
number of guiding rules relating to symbols generally. 

The term ‘‘ Siemens” instead of “‘mho ” is to be 
before the San Francisco Congress on the Applications of Elec- 
tricity to be held in 1915. 

The rating of electrical machinery gave rise to a prolonged 
and immensely interesting discussion. It will be remembered 
that a Special Committee, to study the subject, was appointed 
at Turin in 1911, and that the Committee has met in Paris and 
in Ziirich. At Zirich certain limiting temperatures for modern 
insulating materials were put forward, and, broadly speaking, 
these have been adhered to. 

Much discussion centred round the question of the ambient 
or cooling air temperature. The distinction between the ideal 
rating which is useful for the purposes of comparison and the 
available output which is dependent on the geographical position 
came out most clearly in the debate. The majority of delegates 
were in favour of 40 deg. Cent., as the limit of the cooling air 
temperature ; three delegates, however, preferred 35 deg. Cent. 
As it was not possible to arrive at a decision on this important 
point, involving, as it does, the fundamental question as to 
what temperature rise should be allowed in first-class modern 
electrical machinery, the Commission, rather than force a vote 
on a subject not yet ripe for decision, very wisely refered this 
particular point back to the National Committees for further 
consideration. 

It is hoped that a definite decision, satisfactory to all, may be 
arrived at in San Francisco in 1915. Reference was made to 
the progress of the organisation for the 1915 Congress, and the 
American delegation expressed the hope that it would be 
able to welcome a large and representative gathering of foreign 
electricians. M. Maurice Leblanc was unanimously elected the 
new President, and the statutes having been modified accord- 
ingly, he will assume office for two years. Colonel Crompton 
was re-elected honorary secretary. The Spanish delegates 
invited the Special Committees to hold their next meeting in 
Madrid, and the Russian delegate, on behalf of his Committee. 
invited the I.E.C. to go to St. Petersburg in 1917. A most 
cordial telegram was received from the Kaiser in answer to the 
one despatched at the close of the official opening. 

The hospitality and courtesy of the Germans is so well known 
that all that need be said is that every care had been taken for 
the comfort and entertainment of the foreign guests. The 
Berlin meeting will certainly rank as a significant success in 
the movement towards international unification in electrical 
affairs. 
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RAILWAY MATTERS. 


gix plans for the proposed underground railway of 
Milan have been laid before the Municipal Commission of 
Among these is one by the Societa Edison, 





that ciLy. 

Onrof the largest and most expensive railway stations in | 
Europe has just been completed on the Swiss- German frontier | 
at Bisle, The station, which is on German territory but 
touches the Swiss frontier, cost nearly £3,000,000, and the 
work of construction took nearly three years. Most of 


the capital was found by the Duchy of Baden. 


CoNSIDERABLE alterations are being carried out on 
the Clifton and Hotwells — Railway. As soon as the 
Bristo! ‘Tramways and Carriage Company purchased this 
railway it took in hand its improvement. Ihe permanent 
has been reconstructed. In place of the paraffin 


way ; 4 | 
lamp: , the carriages are now electrically lighted. At | 
the top of the railway the station is being remodelled. ‘The | 


station at the Hotwells end is also receiving attention. 
The fare is now ld. either up or down the lift, instead of 
2d. up and 1d, down. 


Tue British vice-consul at Yokohama reports that 
numerous light railways have been constructed during | 
the last few years, and there are now within the consular | 
district of Yokohama no less than 271 miles of light rail- | 


wavs, while another 238 miles are either under construc- 
tion or consideration. So far, he adds, nothing further 
has been heard regarding the scheme for converting the 
Tokaido railway track into a standard gauge system, which 
was first mooted several vears ago, but subsequently 
abandoned owing to the enormous outlay it would involve. 





Tue bridge which has for many vears carried the main | 
line of the Egyptian State Railway over the Damietta | 
branch of the Nile at Mansurah, a town in Lower Egypt, | 
about 84 miles down the river from Cairo, has recently | 
been replaced by a structure more suitable for modern 
train loads. At this bridge the Nile has a mean width of | 
130 yards in the low-water season, and 240 yards at flood | 
season. The new bridge is composed of four spans, three | 
of which are fixed and of uniform dimensions, while the | 
fourth, the second from the Mansurah side, is of the | 
movable swing type. The turning and wedging motions 
of the swing span are worked by hand. 

A company has just been organised in New York city 
to operate an entirely new kind of street car line at Great 
Neck, L.I. Although the cars will run on rails and will 
have every appearance of ordinary electric cars, they | 
will be independent units operating without overhead 
wires, third rails, or central power station. The source 
of power is a steam turbine supplied with steam from a 
flash boiler, the tubine operating a hydraulic speed trans- 
mission and two oil motors connected with the two axles. 
The flash boiler is situated on one side of one platform and 
is heated by means of either kerosene or oil gas. The 
turbine is placed under the body of the car. It runs at a 
normal speed of from 3000 to 4000 revolutions per minute, 
and is geared by means of a herring-bone gear set to the 
hydraulic transmission gear which runs at about 600 revo- 
lutions per minute. The car is of the single-truck type, | 
having only four wheels, and all four of these are used for | 
driving. Power is transmitted from the oil pump to the 
two axles through the two oil motors. The turbine will 
develop more than 25 brake horse-power. 

THE necessity for providing a boiler of large capacity 
in the locomotives employed in heavy main-line service 
is becoming increasingly apparent, states the Railway 
Gazette, and the ratio between boiler capacity and cylinder 
volume, although of the first importance when designing 
a locomotive, is not necessarily the determining factor 
when settling the dimensions which the boiler and fire-box 
shall have. In order that there may at al! times be a 
sufficiency of steam for all probable requirements, it is 
desirable that the boiler should be of such a size as to allow 
of sufficient space in which to generate steam to be held 
in storage or reserve for any emergency call that is likely 
to be made upon it. This is the basis of at least one 
successful locomotive design employed on one of the 
railways running north of London, the engines having 
comparatively small cylinders, but very large boilers and 
ample heating surfaces and grate area. These locomotives 
are never known to run short of steam, but if was neces- 
sary, in order to give them these large capacity boilers, 
to utilise the 44-2 wheel arrangement in place of the 
4-4-0). The opinion has been expressed that, under the 
increasingly arduous conditions which locomotives on 
British main lines are now being called upon to face, the 
4-4—-) wheel arrangement hardly lends itself favourably 
to the development of boiler design, except where super- 
heated steam is employed, and there would seem, concluded 
our contemporary, to be very good ground for holding this 
opinion, 

It is reported that a new system of electric traction will 
be put into operation on the Norfolk and Western Railway, 
West Virginia, next January. Current will be supplied 
to the locomotives at 11,000 volts, 25 cycles, and a com- 
bination transformer and a rotating induction machine 
on each locomotive will convert this to two-phase 750 
volts for the motors, which will be of the normal syn- 
chronous polyphase type without commutators. There 
will be four motors on each locomotive, with a total 
continuous rating of 1300 horse-power at fourteen miles 
per hour. Each motor will have windings for producing 
either four or eight poles, giving two synchronous speeds 
of twenty-eight and fourteen miles per hour respectively. 
The wound rotors will give, further, a synchronous speed 
of seven miles per hour, with cascade connection, and 
allow of resistance being inserted for starting and for 
intermediate speeds. Two of these 130-ton locomotives 
will be used for each train of 3250 tons weight. These 
trains earry principally coal from the Pocahontas coal- 
field. The motors will be geared in pairs through a 
jack shaft crank and excentrics to the driving wheels, 
the gear ratio being 18 to 85, and the driving-wheels 62in. 
in diameter. The contract provides for twenty-six such 


locomotives, together with track equipment, transformer 
sub-stations and a 27,000 kilowatt generating plant. 
These polyphase motors were chosen as against single- 
phase commutator motors on account of space limitations 
and lower cost, and the possibility of regenerative and 


| culture, pot culture, and in the field. 





safer braking on the heavy down gradients. 


NOTES AND MEMORANDA. 


Liquip air is being experimented with in Germany in 
mine explosives. Mixed with aluminium powder and 
detonated it forms an explosive about 2} times as powerful 
as black powder. Its peculiar advantage is that there 
can be no deleterious fumes. 





ProGrRess with the Apulian Aqueduct, whose main 
artery is to be finished in two years, is being somewhat 
delayed in the Appennine and in the Croce del Monaco 
tunnels by the porous nature of the rock which the workers 
have met with. Powerful pumps have had to be set up 
for the exhausting of the muddy water, and it may even 
be found advisable to change slightly the direction of 
the gallery. 

PuysIoLoaicaLand psychological tests undertaken by the 
Society of Heating and Ventilating Engineers in America 
have shown that a roomful of school children can work at 
full efficiency and comfort, says the Electrical World 
(New York), breathing the same air three hours or more 
at a time, if that air is properly circulated and deodorised 
by being passed through an ozoniser. These experiments 
are thought to place on a scientific basis the fact long 
suspected that the usual empirical allowance for ventilation 
has no relation whatever to the actual physiological needs 
of the human system. 


CaRBON deposit in the cylinders and valves of internal 
combustion engines has always been one of the great 
disadvantages of this class of motive power, and this is 
emphasised in the case of the automobile motor because 
of the frequency with which it is necessary to take down 
cylinders and remove the valves. A way of removing this 
deposit without the necessity of removing such parts has 
come recently into use. The apparatus employed consists 
of a tank of oxygen with appliances of such a nature that 


| all parts of the motor can be reached after opening a 


valve cap or sometimes only @ spark plug. When the 
nozzle is inserted in the opening, the carbon is ignited 
by means of a taper as soon as the gas is turned on. The 
deposit is burned away from the metal very rapidly, and 
as soon as all the carbon is consumed the combustion 
automatically ceases since the gas has no effect after the 
cylinders and valves are clean. The metal parts, it is 
stated, are not affected, and only a few minutes are required 
to burn away all deposits even when very heavy. 


In an advance chapter just issued by the United States 
Geological Survey on the “ Production of Manganese and 
Manganiferous Ores in 1912,” reference is made to the use 
of manganese as a fertiliser. Many experiments were 
made with manganese compounds as fertilisers in water 
The salts of man- 
ganese used were the dioxide, carbonate, iodide, nitrate, 
chloride and sulphate, in varying quantities, but usually 
less than 100 Ib. to the acre, especially of the more soluble 
salts. The results of the experiments were varied some- 
what, but most applications of not over 50 lb. of manganese 
salts to the acre gave increased yields of a variety of 
crops on widely different soils. The action seemed to be 
more favourable on rice and the leguminous crops than on 
corn, carrots, sugar beets, barley, potatoes and tobacco. 
In many of the experiments the increase in yield was very 
appreciable—more than 25 per cent.—but some experi- 
ments produced no increase. Large applications of man- 
ganese salts—that is, more than 75 ]b. or 100 Ib. to the 
acre—generally proved injurious. 


In these days of motor car refinements, states a con- 
temporary, it is remarkable to observe how few are the 
cars that are fitted with petrol gauges. Now that petrol 
tanks so frequently form part of the dashboard, it would 
appear particularly easy to arrange such a fitting. It has 
been urged that it would be dangerous to fit a glass petrol 
gauge on the dashboard, as if the glass were broken the 
petrol would flood the car. This danger could, however, 
be rendered practically negligible by countersinking the 
gauge into the dashboard. Another way out of the diffi- 
culty is to do away with the glass gauge altogether, and 
as has been done on the Singer cars, for instance, to fit a 
mechanical indicator showing how much petrol is contained 
in the tank. In cases where the petrol is kept in a recep- 
tacle underneath the seat or in a tank at the rear of the 
car, the need for a petrol gauge is even greater than when 
the tank forms part of the dashboard. For cases where 
the petrol is pressure fed from the rear of the car suit- 
able devices of an electrical character are obtainable. 
The under-the-seat tank can have connected to it a copper 
pipe running to the dashboard, where the metal pipe con- 
nects with a glass tube which can be graduated by pasting 
on strips of paper for each gallon of spirit poured into the 
tank. The strips should afterwards be varnished to pre- 
vent their being loosened by moisture. 


Or recent years the colouring of metals electrolytically, 
chiefly in grey, so as to give the effect of old metal, has 
been largely carried out. When the colouring is to be 
only partial a shellac or asphalt varnish is applied to the 
parts which it is desired to leave untouched. The Iron- 
monger points out that with cyanide baths the retention 
of the varnish on the metal is almost impossible, and that 
in all such cases it is desirable to use a bath of acid reaction. 
For a grey surface on iron a bath of the following composi- 
tion is recommended :—12 litres water; 4 litres of crude 
hydrochloric acid ; 100 grammes of white arsenic; 100 
grammes of green vitriol; 1 litre of ferrous chloride 
solution. The arsenic powder and green vitriol are first 
dissolved in the hydrochloric acid, and the water added 
before the ferrous chloride solution. As usual with acid 
baths, a considerable strength of current is required. 
Plates of carbon are used as anodes. The bath can be 
used for colouring silver, nickel, German silver, &c., and 
by altering the composition of the bath, or varying the 
current, any colour from light grey to black may be 
obtained. The colour is a deep black when a very strong 
current is employed, but the deposits adhere indifferently, 
and have to be subsequently varnished. The bath can 
be used for getting the effects of old metals, e.g., silver, 
copper, brass, iron. For old silver a preliminary heavy 
plating is unnecessary, as the deposit adheres firmly to 
the silver. Lightly plated goods get a precipitate which is 
subsequently rubbed with pumice powder or otherwise 
handled until the desired effect is obtained. 














MISCELLANEA. 


THE Town Council of Rothesay has before it a scheme 
of gasworks extension, estimated to cost about £20,000, 
which includes the provision of new vertical retorts and en 
additional gasholder. The consumption of gas in the 
burgh during the month of August was higher by 15 per 
cent. than that of August, 1912, and unless the works are 
extended considerably it will soon be impossible for the 
Gas Committee to cope with the demand. 


NINE warships are announced in the current month's 
Navy List ‘“‘ to be sold.”” The list is as follows :—Alacrity, 
dispatch vessel, 1700 tons, at Hong-Kong; Barham, 
light cruiser, 1830 tons, Malta; Britannia, late training- 
ship for naval cadets, 6201 tons, Dartmouth; Colleen, 
coastguard cruiser, 416 tons, Devonport; Handy, 
destroyer, 290.tons ; Janus, destroyer, 320 tons; Royal 
Oak, battleship, 14,150 tons, Motherbank; Royal Sove- 
reign, battleship, 14,150 tons, Devonport ; and Terpsi- 
chore, light cruiser, 3400 tons, Motherbank. 


THE Bureau of Mines, Washington, D.C., as a result of 
many inquiries received on the subject, has issued a 
pamphlet on “ Heavy Oil as Fuel for Internal Combustion 
Engines.”” This pamphlet, with is by Irving C. Allen, 
presents the result of an extended search in the United 
States and abroad for some means of more effectively 
burning the heavy asphaltum oils of the Pacific and the 
Gulf coasts. The conclusion is expressed that the heavy oil 
engine cannot yet be considered as fully developed, and 
much work remains to be done in perfecting it, but the 
fact that petroleums containing as high as 20 per cent. 
asphaltum as well as oils from tars have been successfully 
used is most encouraging. It is stated that the futvre of 
the engine, with also a more efficient utilisation for 
asphaltum liquid fuels and. coal and wood by-product 
liguid fuels, is assured. 


THE machinery hall being constructed for the Panama- 
Pacific Exhibition at San Francisco, which, according 
to the Engineering Record, is to have a floor area of eight 
acres, a length of 967ft., a width of 367ft., and an extreme 
height of 135ft., is being built entirely of timber, and will 
form one of the largest buildings erected in that material. 
In ordinary circumstances steel would have been adopted 
for the work, but the proximity of the Pacific Coast forests 
renders wood more economical. In order that the building 
may be completed in time for the celebrations in 1915 
the contract requires that the operations shall be finished 
in 240 days. In consequence of this stipulation, it is 
necessary to hasten the work as much as possible, and 
during one week timber amounting to 600,000ft. b.m. 
has been placed in pdsitien, while in four hours 55,000ft. 
b.m. were erected. The total amount of wood required 
amounted to 7,500,000ft. b.m., and the average number of 
men being employed is 475 a day. 

THE United States consul at Stavanger, Norway, in 
his current report, issued from Washington, says thet 
during the spring months, whenever the weather is dry 
enough to permit, there appears all along the narrow 
coastal plain of the Jaederen what seems to be continuous 
lines of bonfires. The peasant farmers who are fortunate 
enough to own riparian rights are burning large piles of 
seaweed. The consul adds :—Further north, elong the 
fiords, boatmen cut the seaweed much as grain would be 
cut by a scythe, but on the shores of the Jeederen it grows 
luxuriantly, and in spring the root tentacles are loosened 
and the weed is washed ashore by the waves. Two- 
wheeled wagons, called in Norwegian “‘ kjaerre,”” drawn by 
fiord ponies, are loaded with a half-ton of the wet, slimy 
seaweed, which is later spread out like hay to dry. It is 
then raked together and permitted to burn until there 
remain only the ashes. Transportation vehicles, draft 
animals, and likewise the farmer folk are taxed to the 
limit of their endurance during the height of the season. 
The ashes are exported and used for the manufacture of 
iodine. 

THE programme of French naval construction is, it is 
reported, being pushed forward very rapidly. Since the 
formation of the new Council of Admirals, which wes 
announced a few weeks ago, the work has been hurried on 
with greater energy than ever. Many engineers who were 
accustomed in the past to the slow methods at one time 
in vogue are astonished at the rapid progress being made. 
Out of the seven new battleships provided for in the 
programme for 1913 and 1914, the Jean Bart and the 
Courbet are now finished and in service; the France 
and the Paris are practically complete. The Bretagne 
at Brest and the Provence at Lorient are making 
rapid progress, and finally the Lorraine is about 
to be launched. These seven new battleships will 
in the next two years almost transform the French 
fleet. Their armament and supplies and ammunition, 
as well as the complement of officers and men, will be 
ready as soon as required, and the French navy will con- 
tinue to lay down three or four battleships every year. 
The first of the new series, the Gascogne, of 25,200 tons, 
will be laid down on October Ist. 


In almost every city, especially where manufacturing 
industries are attended by large volumes of smoke, the 
problem of abating the so-called smoke nuisance has 
proved not easy of solution. In many of the methods 
used for clearing smoke, a “ point ”’ or “‘ edge ”’ electrical 
discharge is used. A discharge of this kind is not uniformly 
distributed about the point or edge. The discharges 
cause a slight pressure in the gas and the smoke or fumes 
always seek that part of the apparatus where the discharge 
is weakest or entirely non-existent. A writer in the 
Scientific American has made use of a corona type of dis- 
charge, and has thus obtained a perfect radial symmetry 
of the discharge about the electrode. The negative 
corona is found to be more suitable since slight changes in 
the position of the corona electrode do not greatly affect 
the symmetry of the electrical discharges. It is probable 
that this form of discharge is the most efficient applica- 
tion of the electrical method of removing fumes, smoke 
and dust from gases. The use of 300 watts will clean 
800 to 1000 cubic feet of the densest kind of smoke or 
fumes per minute, with a very small energy loss. The 
cleaning can be done by passing the gases through 4ft., 
or even less, of the corona discharge. The voltage is 
about 28,000. 
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CASE HARDENING STEEL. 
A correspondent desires to know the name of the makers of ‘‘ Ubas” 
case hardening steel. 
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Railway Accidents and the Public. 


THE admirable statement made at the Aisgill 
inquiry on Monday last by Sir Guy Granet, general 
manager of the Midland Railway—the greater part 
of which we report on another page—should do 
much to remove the odium which many unthinking 
people have tried to lay upon the Midland com- 
pany since the mishap. Whether it does so or not 
depends largely upon the fairmindedness of the public. 
Unfortunately, it is notoriously difficult to con- 
vince people who make rash statements, on apparent 
facts, that they are wrong. They adhere firmly to a 
few personal observations, and it is almost impossible 
to drive them from their position. We are convinced 
that many worthy folk will still protest that the bad- 
ness of the coal, which Sir Guy Granet admits, was 
the cause of the accident, that more powerful engines 
should be employed, that gas should never be used 
in railway trains, that two men are not enough in a 
locomotive cab, that the hours of signalmen are too 
long, that flashlights and hooters and a hundred odd 
ways of warning an approaching train that another 
is in front of it should be adopted, that every com- 
partment should have a complete outfit of fire- 
fighting tools, and that instructions how to use them 
should be under the eye of every passenger, and so on, 
and so on. We doubt, indeed, if a single author of 
the hundreds of letters which have appeared in the 
Press during the last week will admit, after reading 
Sir Guy Granet’s statement, that his own cure is 
not the only cure and will acknowledge that the 
Midland Railway Company has done something to 
prevent the occurrence of accidents and to mitigate 
their severity when they do occur. Luckily, the 
railway companies have still the power to manage 
their own affairs, or years ago they would have been 
saddled with so many ineptitudes devised by a self- 
confident public that the operation of railways would 
no longer be possible. 

But those who look upon railways in a wiser spirit, 
who remember the vast services they are rendering 
to the community for a smaller toll of life than any 
other comparable institution, will welcome the state- 
ment of the general manager and rejoice that he has 
been able to answer his critics with such force and 
point. He leaves not a single one of the charges which 
has been levelled against the company without its 
fitting reply. He shows that the recommendations 
of the Board of Trade after the Hawes collision have 
not been, as so freely alleged, neglected by the com- 
pany. Wisely taking the view that it is better to 
endeavour to prevent accidents than, working on the 
assumption that they must occur, provide means for 
reducing the fatalities and mortality to a minimum, the 
company has set apart one hundred thousand pounds 
for the improvement of its signalling systems, and has 
already carried out as great a portion of the work as 
could be expected in the time. Again, it has not 
treated the Board of Trade’s remarks on the use of 
gas on trains with disrespect. The subject has 
exercised the attention of the company, and it is only 
after mature consideration, after careful weighing of 
everything that bears upon the point, that gas has 
been adhered to. Sir Guy Granet was able to show 
that in only twenty-three cases out of the 1602 acci- 
dents to passenger trains that have occurred in thirty- 
two years did fire occur, and that in only eight 
cases, at the most, was the fire attributable to 
gas. In three cases, it is worth noting, fire is said to 
have been caused by electricity, a point not without 
significance when we remember that the number of 
electrically lighted trains is far smaller than of gas 
lighted trains. We admit that Sir Guy Granet’s 
figures need further analysis, but even as they stand 


are conducted without a toll of lives. 





knows in how many accidents the wreckage caught 
fire. It has, therefore, the means of showing whether 
gas-lit trains have been more subject to fires than 
trains lit by other means. We feel sure that if Major 
Pringle would add an analysis of the kind to his report 
on the Aisgill accident it would be welcomed. But 
supposing it can be shown that gas-lighted trains 
have suffered more from post-accident fires than 
trains lighted by other means, gas must not be at 
once condemned. Sir Guy Granet tells us that in all 
its new stock the gas cylinders are fitted with an 
automatic valve, which prevents any gas entering the 
pipes if a serious leak, as by the breaking of con- 
nections, occurs. The efficacy of this arrangement 
has already been proved in an accident. More- 
over, Sir Guy points to the practice on the Con- 
tinent—much vaunted by those who desire to 
admonish their own country—and shows that there 
gas lighting is almost universal. Finally, he quotes 
a long passage from the Board of Trade report on 
the Hawes disaster, in which Major Pringle ably 
summarises the advantages of gas lighting. With all 
these facts before it the company came to the decision 
not to give up the use of gas, and we think, that in 
view of the care with which it reasoned the matter 
out, the charge that it treated the recommendations 
of the Board of Trade with contempt is wholly unjusti- 
fiable. It ismade abundantly clear by the Statement 
that the company believes that with the improved 
signalling apparatus it is now fitting and with the 
safeguards against fire that it has adopted in gas-lit 
coaches, it has done all that is necessary to make gas 
as safe an illuminant as electricity. 

We do not propose to follow other parts of Sir 
Guy Granet’s statement in detail, preferring to leave 
the consideration of it to our readers, but we desire, 
in conclusion, to lay stress upon one argument used 
by its author. It is better to spend money on means 
of preventing accidents than on means of mitigating 
their severity. No one can question the wisdom of 
that view. Many persons seem to be possessed with 
the idea that every train must meet with an accident 
at some time or another. It is far better to work 
with the intention that no train shall meet with an 
accident, and we are almost disposed to think that 
it is better that an accident should be horrible when 
it does occur than that its results should be negligible. 
If there is no loss of life, small damage to limbs, and 
inappreciable destruction of stock, then the accident 
is likely to pass with little notice and without impress- 
ing itself upon the mind of the railway staff and with- 
out leading to the adoption of means to prevent its 
recurrence. If railway collisions were no more serious 
in their consequences than the collision between 
passengers on a footpath then collisions would be of 
frequent occurrence. It is the horrors associated with 
collisions that has led to the adoption of a system 
which not only makes the railway coach the safest 
place in the world, but has made it possible to work 
railways to their fullest capacity by obviating the 
confusion which would inevitably ensue if signals 
were not in use. The improvement of railway signal- 
ling has increased greatly the convenience of the 
travelling public, but the signals would not have been 
brought to their present perfection if accidents were 
unaccompanied by loss of life and limb and railway 
material. Few, if any, of the great public services 
Gas and elec- 
tricity demand their yearly sacrifice, water and coal 
their periodical holocausts, the tram and the motor 
car and the cart exact their tale of lives. It may be 
safely said that of them all, of all public services, 
the railways of this country do the most good for 
the smallest toll of human life. 


Control of the Clyde. 


At the dinner last week which followed the annual 
inspection of the harbour and river which lies within 
the immediate jurisdiction of the Clyde Trustees, 
occasion was taken by the chairman of the Trust 
to let a little more light into the question of a unified 
control of the Clyde, a question which has caused, 
and is causing, a good deal of anxious thought to 
many interested parties. Since the proposal was first 
seriously mooted, and subsequently brought to a head 
by Lord Inverclyde in his suggestion that a fitting 
opportunity had occurred—in the antagonism which 
existed between the Greenock harbour authorities 
and Greenock Corporation—to consider seriously 
the desirability of bringing the several interests con- 
cerned under one central authority, it has been decided 
that there shall be a Board of Trade inquiry into the 
whole circumstances of the case. This must now be 
held independently of the special conditions which 
obtained before the Greenock harbour case was 
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settled by a Parliamentary Committee. The hope 
was expressed by one of the speakers at the dinner 
that the Commission which was probably to be 
appointed would be composed of the right men—men 
who thoroughly understood the position and whose 
decision would command the respect of all concerned. 
That the Clyde Trust is the party most deeply con- 
cerned by the proposal goes without saying. Its 
history is one of steady progress, and its gross annual 
revenue this year of £600,000 is the largest it has ever 
earned. There is therefore no difficulty in under- 
standing the position with regard to a scheme by which 
it would probably have to assist in developing parts 
of the Clyde over which it has at present no jurisdic- 
tion, with the resultant possibility of a temporary 
reduction of the annual revenue now enjoyed. 
There is, apparently, nothing which can be said 
against the proposal for unification as an ideal, or 
against the general statement that the Clyde would 
be better governed by one body than by several. It 
has the approval of the Clyde Trust in this sense, 
but when practical means of materialising the ideal 
are considered the Trust finds lions in the path. 
In the words of the chairman, “It is a very thorny 
subject, but if some scheme which would be practicable 
in every sense of the term could be proposed, he felt 
certain that the Trustees would never form a barrier 
or obstacle in the way of its consummation.” That 
statement brings the matter one step forward, for it 
assures all interested parties that no dog in the manger 
policy is to be pursued, but that the investigations of 
the Commission will be regarded with an open mind. 
There should surely be no insuperable difficulties in 
the way of finding a solution to the problems which are 
involved. It is, however, not to be expected that a 
scheme of such magnitude can be found ready-made, 
and immediately adapted to any and every one of 
the many minor complexities which have to be dealt 
with. It has not been so in other cases of unification 
of control, and cannot be in this; but what man has 
done, man can do. Difficulties dissolve away under 
the desire that they shall do so; smaller obstacles, 
which loom large when viewed parochially, disappear 
altogether when viewed from the height which larger 
considerations necessitate, and this is essentially 
a question which demands the broad view, for it 
concerns not only the Clyde, but all those who do 
business with the river. The matter from Sir Thomas 
Mason’s point of view is largely a monetary one, and 
demands that some sacrifices shall be made in the way 
of guarantees by the corporate bodies who would be 
likely to benefit. But it should not be forgott n 
that the scheme would not be so strongly advocated 
if it were not confidently anticipated that large 
increases of trade would ultimately accrue to the Clyde 
as a whole from it; it is to future developments, 
which may be considered desirable, or even necessary, 
by the majority, and yet about which there may be 
difficulty in obtaining mutual consent of all the 
parties concerned in the river control as at present 
constituted, that the promoters look for justification. 
There can be no doubt that the Clyde Trust is a 
flourishing concern. The chairman stated, perhaps 
with pardonable pride, that its “credit was Al at 
Lloyd’s,” but it would be a pity if the attainment 
of an annual revenue of £600,000 should blind the 
Trust to still greater possibilities in the future. 
A shilling over the eye will cover the moon. Who shall 
say what future possibilities an attained £600,000 
revenue may cover? One of the speakers remarked 
that some ship-owning friends of his thought it a great 
shame that in Glasgow they could not load their large 
ships so as to carry a full cargo, with the necessary 
fuel for the voyage, but had to bunker elsewhere. 
To this the chairman replied that it was hardly reason- 
able to expect that a draught of water of 32ft. should 
be provided for one owner when such firms as the 
Anchor Line, Allan Line, and Donaldson Line had 
built their ships with an eye on the draught of water 
obtainable between the harbours of Glasgow and the 
lower reaches of the river. That is perfectly true, and 
in a limited sense reasonable ; but does it not suggest 
the greater consideration that larger facilities are not 
only likely to be demanded in the immediate future, 
but that they are being already demanded here and 
now, and that a policy which tends to restrict develop- 
ment in the dimensions of ships using the port must 
infallibly react upon the future revenues which it is 
capable of earning ? It has been said that unification, 
while being ideally sound, is not imperatively de- 
manded. But what advances in a go-ahead and 
progressive concern are imperatively demanded ? 
Many business concerns can maintain their status 
or accomplish a moderate advance without experienc- 
ing an imperative demand for expansion ; and yet it 
is quite true that if an opportunity for extension 
presents itself and a sufficiently speculative. spirit 
be not shown in grasping it, the conservative policy 


more alive to possibilities and more enterprising in 
going out to meet the future. 
It is always a doubtful method to reason from 
analogy, but in these days, when there is an ever- 
increasing tendency to combination, it would seem 
the most natural thing to infer that nothing but bene- 
fit could result from merging all the interests of the 
Clyde in one, thereby once and for all destroying the 
possibility of encountering the weakening effects 
of a house divided against itself. It is true that the 
Clyde Trust is still making great improvements in the 
dock and quay accommodation of the upper reaches, 
and that it is busy dredging the channel to allow of the 
passage of the Aquitania early next year; but these 
things are only what the present condition of trade 
make absolutely necessary ; they do not anticipate 
developments, nor do they do anything to encourage 
the growth of shipping; they only keep pace with 
immediate necessities. The large graving dock for 
the construction of which parliamentary powers have 
been obtained is still only on paper, the actual work 
has not been commenced. Can it be that the Trust 
realises that the dock, if placed, as proposed, in the 
upper reaches of the river, will be less useful for the 
docking of the large vessels which it will be capable of 
accommodating than for the building of new ships, 
and therefore less remunerative than it might be ? 
Whatever the reason may be, the fact remains that at 
present the commencement of the dock is still delayed, 
and there is every reason to pause in a matter involv- 
ing such a large expenditure of capital. The inquiry 
by the Board of Trade will be watched with the 
greatest interest, for much will depend upon the 
attitude it takes to the proposal for unification. 


Railway Labour Problems. 


Lagpour troubles on the railways are again 
serious, if not dangerous. It is to be feared that 
very many of the men will not realise the special 
privileges they enjoy and the special duties they 
owe, nor recognise the special difficulties of railway 
management, until they have had their much talked- 
of “general” strike. On the other hand, some 
managers on some railways hold very strange and 
antiquated views on labour problems, and where they 
do not adopt a policy distinctly provocative, they 
fail to handle their men with tact. The railway 
labour problem has got to be faced fairly and squarely 
as it is, not as socialist workmen on the one hand and 
extremely conservative managers on the other imagine 
it to be. 

The men who have, or think they have, special 
grievances have lately formed a rather big union. 
These men desire the companies to recognise their 
union as well as to remedy their grievances. Ignor- 
ing the grievances for a moment and coming straight 
to the question of union “recognition,” what do we 
find? A most serious conflict of opinion—of prin- 
ciple, in fact—between the union men and the com- 
panies. The union railwaymen, mostly raw recruits 
to trade unionism, who have not carefully thought 
out the issues involved, want to know why their 
union cannot be “ recognised” by the companies as 
the miners’, boilermakers’, and other workmen’s 
unions are recognised by employers in other trades. 
On the other hand, the companies feel themselves in 
a position differing widely from that occupied by 
other employers of labour. They are hedged about 
by special laws and regulations. They are under 
statutory obligation to maintain an uninterrupted 
service. They must accept all goods and all 
passengers. They cannot raise their charges at 
will, as other employers can, but may only do so 
by the permission of the law, which is not easily 
obtained. The companies must insist upon a higher 
standard of discipline in their men than other 
employers do. These considerations bring us to 
the root of the matter regarding trade union recog- 
nition. If a few trade union miners or boilermakers 
break an agreement the employers in those trades are 
free to declare a general lock-out of all the union 
members. But the railway companies cannot do 
this kind of thing. On this point alone the companies 
can make a good case for refusing union recognition. 
If the companies consent to deal directly and freely 
with the Railwaymen’s Union they will be placing 
themselves in a false position. The essence of trade 
unionism is the right, or the power, to strike. The 
unions rely upon that power, ultimately, to enforce 
their demands and arguments. But railway com- 
panies do not possess the right, or power, to declare 
a lock out. Obviously, if the companies begin to 
bargain with the union they will do so in an inferior 
and prejudiced position. The companies being bound 
to serve the public at all times‘and in all circumstances, 
it follows that the railwaymen must similarly serve 
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men are not satisfied with their employment the 
should leave it, with due and legal notice, and not 
strike. Thus it becomes an open question whether 
railwaymen have any right to join trade unions 
much less demand recognition for those unions. The 
men’s case becomes still weaker when we consider 
the existence of the conciliation scheme. |) this 
scheme all men are represented. The scheme eXists 
to remedy grievances. This is an additional ground 
upon which the companies are entitled to refuse to 
recognise a union composed of only some of the mep 
The men’s case is further weakened, if not destroyed 
by their own action. On what ground can they claim 
that the companies should recognise their leader 
when they themselves ignore the leaders and strike 
without authority or notice? Moreover, the 
railwaymen would do well to observe that they 
have special privileges and perquisites not enjoyed 
by the men in other trades. Their employ- 
ment is exceptionally regular. Steady promotion 
is assured to most of them. They have pensions, 
tips, holidays, and travelling passes. From almost 
every point of view their position is either privileged 
or special, compared with the conditions of employ- 
ment in other industries. On top of these vrounds 
for the refusal of union recognition by the rail- 


way companies, there is the special point of 
the public interest. At present the men may: 
strike and cause public inconvenience. But 


they do so with a comparatively weak union at 
their backs. and on their own responsibility. If the 
companies grant full recognition, give the Railway- 
men’s Union the status of an ordinary trade union, 
consent to bargain with the union under the threat of 
a strike, while themselves deprived of the power of 
the lock-out, the Railwaymen’s Union may become 
powerful as well as privileged, and we may see the 
companies in a relatively weak position to bargain, 
constantly making unreasonable concessions to the 
men, and coming on to the public for the costs. That 
would be intolerable. On the other side the men have 


some grievances which the conciliation scheme 
touches very slowly, if at all. The big grievance, in 
fact, is really outside the range of the scheme. The 


men base their claim for higher wages almost entirely 
upon the recent rise in food prices. But the railway 
companies are not responsible for the prices of bread, 
butter, bacon, and beef, and it is not reasonable for 
the men to expect the companies to balance every or 
any rise in prices by a rise in wages. The railway 
shareholders are in many cases quite poor people, 
and suffer equally with the men under this heading. 
The theory that employers are to cover all advances 
of food prices by advancing wages means that share- 
holders are to be hit two ways, while the men are not to 
be hit at all. The men must be made to see that there 
are two sides to all these questions. And so must the 
companies and the public. 

No greater mistake could be made than to regard 
the railwaymen’s grievances as trifling or imaginery. 
The question of “ recognition ” is largely sentimental. 
but it is important, and it will be chiefly around this 
point that the big fight will rage, if there is a big 
fight, as we fear. Having combined and appointed 
delegates or agents, the men feel that those agents have 
a right to be heard in the manager’s office and the 
board room. The men—many of the most intelli- 
gent men—feel they have as much right to be repre- 
sented by agents as the shareholders have to be repre- 
sented by managers, lawyers, and directors. When 
union recognition is refused the men feel outlawed. 
The supreme need is to get each side to understand 
the other side. There is no more sober and trust- 
worthy class of men than the railway servants, and 
they are the last of British workers to be led astray 
by dangerous doctrines and frothy agitation. But 
the facts must be conveyed to them. Their peculiar 
position as workmen, and the peculiar position of 
railway companies, must be put to them in plain 
language. The companies, we venture to suggest, 
should make perfectly clear their ample reasons for 
refusing recognition. Nothing is to be gained by 
leaving the men uninformed and smarting under an 
imaginary grievance. 
case fairly, squarely, and frankly to every man in 
their service, by manifesto or circular, and it will be 
found that the vast majority is amenable to reason. 


The Science of Metals. 


Arrer studying many of the papers read before 
our metallurgical societies we confess to little surprise 
that the engineer is only with great difficulty induced 
to take an interest in the science of metals. Turning 
over recent “ Transactions,” we find, it is true, many 
papers of exceptional practical value, which may be 
read and re-read with interest and profit ; but at the 
same time we find numerous others of such an esoteric 








will result in diversion of profit to some other concern 


the companies. If follows, further, that if railway- 
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nature that only a select few can be expected to follow 
their meaning. We shall not attempt to say whether 
they are of real value or not, but we do say, 
without hesitation, that their value does not lie on 
the face of them, and that it is hidden from all 
those who have given years of study, to the 
subject. 4 great deal of this obscurity is no doubt 
due to the terminology employed. Reading such 
papers has much the same effect upon the mind as 
reading catly Chinese history, where we continually 
Jose our Way, and so lose interest, through our in- 
ability to pronounce the names of the dramatis 
person or to retain them in the mind. Some of 
it is due also to lack of conformity in the use of 
certain terms. But most of it can be accounted for 
by the difficulty of visualising the phenomena 
described, or, where that is not to be expected, 
of getting a clear conception of what is supposed to 
occur. Mr. Stead and Dr. Rosenhain have from time 
to time done yeoman’s service in bringing metal- 
Jurgical science down from the ethereal regions in 
which it generally resides to “* brass tacks,” but more 
remains to be done if the practical metal worker is 
to awake to the real importance of the scientific 
researches that are being carried on. Is it too much 
tosuggest that once a year or so—say, at their summer 
meetings some one with an intimate knowledge both 
of the science and practice of metallurgy should, 
before the Iron and Steel Institute and the Institute 
of Metals, read a paper, or deliver a lecture, designed 
wholly with the object of making clear the bearing 
of the year’s scientific work on the problems of the 
factory / In that way it might be possible to arouse 
the interest of the practical man, the lack of which 
the scientific metallurgist now so much deplores, 
in problems which seem to him now to border on the 
occult. We do not suggest that the practical man 
need make himself intimate with the work of the 
scientist few have the time to do so—but he might 
be awakened to the material value of the work being 
done, and he would come to recognise that there are 
complaints of metals which latter-day researches have 
found means of preventing. His confidence in the 
scientific metallurgist would thus be aroused, and he 
would not hesitate to call for his assistance when in 
difficulties. This, we understand, is a consummation 
devoutly wished by many of our younger scientific 
metallurgists. 


save 
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River and Canal Engineering. By E. S. Bellasis. 
Published by E. and F. N. Spon, Limited. 

Irrigation Works. By FE. S. Bellasis. Published 
by E. and F. N. Spon, Limited. 


Tue author of the above-named works was formerly 
a Superintending Engineer in the Irrigation Depart- 
ment of India, so he may safely be credited with a 
knowledge of what he writes about. The subjects 
of these two books overlap to such an extent that in 
“Trrigation Works ” the reader is frequently referred 
to “ River and Canal Engineering.’ In the preface 
to the former work it is stated that when ‘‘ River and 
Canal Engineering ’’ was written it was decided 
to omit irrigation works and to deal with them 
separately. But the author describes reservoirs and 
dams, river weirs, canal head works, bridges, regulators 
and drainage crossings in the earlier volume, and 
refers the reader, on pages 13, 29, 30, 48, 80, and 98 
of the later work, to these descriptions for information. 
The Sirhind Canal head works, the Narora and Okla 
weirs, the Zifta and Assiut barrages, all of them 
important irrigation works, are found figured in the 
volume from which it was decided to omit them. 
So that there remains of irrigation works only the 
canal itself and its distributaries minus their regulat- 
ing works for the latter work to deal with. The 
principles which govern the design of irrigation works 
are not therefore dealt with in the volume for which— 
as stated in the preface—they were specially reserved. 
The same preface also states that the book discusses 
the canals of Northern India “in detail.’ This 
statement also gives no correct idea of the contents. 
There is certainly detail of a sort which in a book of 
this size might well have been omitted. Forty pages 
are devoted to remarks of a not very illuminating 
nature on distributaries, and Chapter IIT. describes the 
“working of a canal” from so local a standpoint as 
to deaden general interest. Chapter IV., according 
to the preface, gives ‘the chief points of interest ” 
of the Punjab Triple Canal project. The description 
of the project occupies one page and is most 
unsatisfying. The rest of the chapter gives figures 
about areas and discharges. 

It is not clear for what class of readers this book 
has been written. It appears to have been pieced to- 
gether from notes and official papers without sufficient 
care being bestowed on arrangement. Principles 
and important matter are crowded out by details of 
local interest only. , 

“ River and Canal Engineering” deals with the 
characteristics of open channels and the principles and 








practice adopted in the engineering of open streams. 
Most of the heads of the subject are touched upon, 
but only superficially. It could not be otherwise in 
a book of this size. But the preface explains that, 
if the book seems small for its object, ‘‘ it will, it is 
hoped, be ound that this is due to care inthe arrange- 
ment and wording.’”’ Fond hope! Chapter I., to 
begin with, wastes two pages in recapitulating the 
table of contents in a paragraph headed “‘ Résumé 
of the Subject,” and more space is wasted in other 
chapters by opening paragraphs of ‘ Preliminary 
Remarks” and closing paragraphs of ‘‘ Remarks.” 

The figures in the book are, as a rule, very sketchy. 
Shutters, for example—page 121 and following—are 
not only figured but also described in so sketchy a 
manner as to be quite unintelligible to those who 
have no previous acquaintance with the varieties of 
gates referred to. The author was in the Irrigation 
Department of India where irrigation engineers learnt 
the importance of drainage works as part of an 
irrigation scheme. But yet he disposes of the im 
portant subject of subsoil drainage in a short para- 
graph of seven lines on page 141. Otherwise the 
chapter on Drainage and Floods deals exclusively 


with the run-off of rainfall and river floods. 
The reader is’ frequently referred to some 
other chapter or else to some other of the 


author’s works. The grouping of the information 
under its proper heads should not, we submit, 
be left to the reader. In Chapter III., there 
is a remarkable instance of a paragraph out of place 
on page 97. After beginning to describe the method 
of administration of a canal, for no apparent reason a 
paragraph is sandwiched in about the silting of 
channels. After which the discussion returns again 
to the administrative staff. At the end of the same 
chapter there is a medley headed “ Miscellaneous 
Items.” All of these ‘‘ items ”’ should be put in their 
proper place in the book. It is want of arrangement 
that gives rise to such paragraphs. Why, for instance, 
should not the final paragraphs of Chapter III., 
page 143, be grouped with the same subject on page 
102? and the silt clearance paragraphs of pages 97 
and 138 be united and carried to their fitting place. 

It is to be hoped that the author may have an 
opportunity of revising the books under review, and 
of putting them into a shape that may make fewer 
demands on the reader. Local regulations, such as 
appear in Chapter ITT. and the Appendices B to E of 
“ Trrigation Works,’ and wnimportant detail might 
be omitted and room found for a more thorough 
treatment of the important subjects of the two books. 
Irrigation works should be described in the book 
to which they properly belong, or the title of the book, 
we suggest, changed to something more in keeping 
with its contents. 


Principles of Irrigation Engineering. By Newell and 
Murphy. New York: McGraw-Hill Book Com- 
pany ; London: 6, Bouverie-street, E.C. 

THE preface explains that the object of this book is 
to give an outline of the fundamental questions 
involved in undertaking and carrying out an irrigation 
enterprise. This the book succeeds in doing in a very 
admirable manner. The methods of execution 
described and the nomenclature are American, and 
naturally so, seeing that the authors belong to the 
U.S. Reclamation Service. For instance, it is stated 
that the excavation of canals is commonly carried 
out either by teams or some form of power excavating 
machinery. Teams and traction engines, steam 
shovels, drag-line scrapers, and dredgers are a con- 
trast to the wicker baskets, carried on the heads of 
coolies and fellaheen, with which irrigation engineers 
in India and Egypt are familiar. Unfamiliar to them 
also will be the use of such names for canal structures 
as head-gates, turnouts, checks, drops, wasteways, 
and flumes. But there is no difficulty in understand- 
ing what the expressions stand for. The text is so 
clear and the structures so well described that the 
unfamiliarity of the names would inconvenience no 
one, even if the text were not further illuminated by 
a number of excellent photographs and figures of 
unusual clearness. The dimensions and _ lettering 
of the latter are absolutely free from the defect of 
illegibility which is such a common fault in technical 
works of this description. A third of the book— 
93 pages out of 286—is devoted to storage and dams. 
But so important is this branch of the subject likely 
to become in the future in all arid countries with large 
areas to develop by irrigation, that it is well that the 
authors have written about it at such length. The 
subject has been treated by them with admirable 
lucidity and a most commendable absence of ter- 
minology. Technical knowledge may be necessary 
to appreciate to the full the merits of the book, but 
not to understand and profit by it. The first part of 
the book deals with the study of the water supply 
available for irrigation, of the means of carrying, 
controlling, and distributing it, and of the disposal 
of excess water of the surface and subsoil. 

For a book which only professes to deal with prin- 
ciples the problems of irrigation engineering are some- 
what thoroughly discussed, and the authors may feel 
satisfied that they have succeeded in their purpose of 
producing a work which should be of valuable assist- 
ance to the irrigation student and engineer, to whom 
it can be unhesitatingly recommended. 
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Annuario dell’ Industria Mineraria, Metallurgica e 
Meccanica in Italia. Published by La Stampa Com- 
merciale, 4, Via Ciovasso, Milan. 5 lire. Special edition, 
7.50 lire.—The first volume of this guide book, which in 
future will be published annually, has just appeared, and 
supplies a want which has yearly increased with the grow- 
ing strength of Italy’s position in the commercial world. 
It enables us to form an adequate conception of the import- 
ance to which the mineral, metallurgical and mechanical 
industries have risen in that country. It serves to con- 
firm the deductions made by those of our readers who, 
as members of the Iron and Steel Institute, were presented 
two years ago with the volume published in English for 
their benefit by the courtesy of the Associazione dei 
Metallurgici Italiani. The compiler of that volume, 
Signor Umberto Grioni, is now to be congratulated on the 
present work. His book is well printed on excellent paper, 
carefully prepared, clear and of practical utility. It 
contains over eleven hundred pages, and consists of three 
parts. The first gives the names, with useful data, of 
the various firms engaged in the metallurgical trades in 
Italy, and is divided alphabetically according to the 
provinces where those firms have their residence. The 
second part is an index to the several branches of the 
industry, while the third forms as it were the complement 
of its two predecessors. It is, in fact, a short history of 
many of the principal Italian metallurgical and mechanical 
houses, and is effectively illustrated by over five hundred 
remarkably good tone-blocks, which are not only interest- 
ing in themselves, but have a practical value to those 
who wish to make use of the volume without having 
familiarity with the Italian language. The book will be 
welcomed, not only in Italy, but in other countries. The 
Italian manufacturer, in spite of his technical progress, 
still clings to a quiescent policy which has been abandoned 
long since by other nations. He shuns advertisement as 
an evil, but does not yet perceive that, in so acting, he 
is falling into the greater evil of limited production. 
The result is a singular ignorance even among Italians 
with regard to their own manufactures, and a consequent 
tendency to acquire from abroad what they can equally 
well make at home. Signor Grioni’s work will tend to 
break down ancient prejudice and to diffuse knowledge. 
It will also serve as a means of making Italian products 
better known in the rest of Europe. 











MERCURY VAPOUR LAMPS AND PLANT 
GROWTH. 


From a report sent us by the Westinghouse Cooper 
Hewitt Company, Limited, we gather that some experi- 
ments made by Miss E. C. Dudgeon, of Lincluden House, 
Dumfries, on the acceleration of plant growth by means 
of the radiation from mercury vapour lamps have revealed 
most interesting results. Seeds were sown in an experi- 
mental house and in a control house under precisely similar 
conditions. Those sown in the former, germinated several 
days, and in some cases several weeks, earlier than those 
in the control house, as the following table shows :— 
Control house. 


Seed. Exp. house. 


ays. Days. 
French bean io oe 21 
Camee .«. .. a ger am 26 
Cauliflower .. 0 .. <. eee ee a 
Maize rena ee ee ia. Sits telat cae 
| Se 6 nes! Sad ea ee 
Pea want are Wi sack ca) “20 ae ee 
Oats arated hey ee er ee 
Ge Sage aha ngcg 
Wheat 8 16 


China, Syrian and Soya beans were also tested’ for 
germination, and showed similar results, as did several 
other foreign seeds. The seedlings produced in the experi- 
mental house were, it is reported, sturdy in the stem and 
strong in the leaf. Tests carried out on full-grown plants, 
such as geraniums, roses, carnations and_heliotrope, 
showed that under the radiation of the mercury vapour 
lamp a marked increase in foliage and flower was obtained. 
The flowers were of good size, colour and shape. A rose 
tree, “ Belle Lyonnaise,” after flowering in the ordinary 
way was pruned perfectly bare in November. Two weeks 
after installation in the experimental house it showed leaf, 
and in six weeks buds appeared. It has, we are informed, 
continued to bloom ever since. Strawberries flowered 
abundantly, and ripened well, the crop being increased by 
25 per cent. ; 

The plants, it seems, were placed ona staging about 4ft. 
from the lamps, which were put on about an hour before 
sunset and kept on for about 4} hours. The energy 
used worked out at about one-fifth of a kilowatt per hour. 
The seedlings required practically no hardening off before 
being planted in the open. Thus, about a dozen cauli- 
flowers were planted out in March. For the first night 
they were protected by a glass shade, and for the second 
and third by a mat thrown over them. ‘Thereafter, they 
were left alone, and although exposed to frost their growth, 
Miss Dudgeon reports, was in no wise retarded, and they 
grew up remarkably strong plants. We shall be interested 
to learn whether plants grown from seed thus germinated 
are capable themselves of producing abundant seed. 
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NEW GENERATORS FOR DIESEL. ENGINES. 


THE only prime mover that has had a real effect on the | 


design of electric generators up to the present is the steam 
turbine, and that has had a very marked effect, for the 
simple reason that its speed is very much in excess of that 
of other prime movers. The generators coupled to gas 
and oil engines, however, have been built on practically 
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“Tre Encinecr” 


| The makers point out that when Diesel or gas engines 
are used for driving alternators in parallel a big fly-wheel 
effect is necessary—bigger than that of a steam engine 
with the same number of cranks. This is, of course, due 
to the fact that the turning moment of a gas or oil engine 
is not so uniform as that of a steam engine, and also to the 
necessity of having to compensate for occasional backfires. 
For a given rim weight the fly-wheel effect of these new 
machines is greater—in direct proportion to the squares 














Swain Sc. 


Fig. 1—1540-K.W. ALTERNATOR FOR DIESEL ENGINES 


the same lines as those driven by steam engines, and most 
firms seem to consider that the ordinary design is quite | 
satisfactory. But the Oerlikon Company, of Oswaldestre | 
House, Norfolk-street, Strand, has recently developed 

a new form of alternator for coupling to Diesel engines. 

It is built on the “outer pole” principle—that is to say, in- | 
stead of the field magnets revolving inside the armature they | 
revolve outside it, as clearly shown in the drawing Fig. | 
1. This is a 1540-kilowatt three-phase machine, designed | 





| by the engine builders, and the designer of the generator 


| of the diameters of the wheels—than that of the ordinary 


type of fly-wheel alternators. 
Speed cyclic irregularity and fly-wheel effect are specified 
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magnet wheel by means of a steel centre wedge and 
in accordance with the method commonly adopted } It 
Oerlikon Company. The axis of each polo js Aang 
skewed and deviates from the axis of the machine by pm 
4 deg. It is claimed that the pressure curve is practi “a 
a true sine curve, and all troubles arising from haat 
are therefore avoided. The windings of the 1; vgnet —_ 
are composed of electrolytic copper strip, whic), ig ps ttle 
on edge. The coils are wound in accordance wii}; as und 
method devised by the Oerlikon Company a Pecial 


na press 
| is used between the turns. The stationary core of thea 























Fig. 6—COILS UNDER CONSTRUCTION 


ture which is also composed of low hysteresis laminations 
is mounted in a stationary cast iron spider carried on ¢ 
cast iron support, which also forms a bed-plate for the outer 
bearing and exciter, as shown in the illustrations Figs, |« 
2,and 3. As a rule the outer bearing is supplied by the 
builders of the generator, whilst the shaft for the engine and 


| generator is constructed by the engine builders. he shaft 


is in one piece. 





then has to work to these particulars and turn out a 
machine having a good efliciency and reasonable price. 


Now, in building ordinary fly-wheel alternators for coupling | 


to internal combustion engines the Oerlikon Company 
has found that when only a small diameter is allowed the 
































Fig. 2—430-K.V A. ALTERNATOR AND DIESEL ENGINE 


for a speed of 140 revolutions per minute, a periodicity 


of 42 cycles per second, and a pressure of 8650 volts. It 
will be perceived that this design results in the production 
of a machine which is very compact. 
coupled to alternators of this kind are shown in Figs. 2 
and 3. The former is a 430-kilovolt-ampére 220-volt 
machine running at 150 revolutions per minute, and is 














Fig. 4—METHOD OF TAPING COILS 


erected at the electricity works Societe des Forces Elec- 
triques du la Goule St. Imier, Suisse. The machine shown 
in Fig. 3, which is also a three-phase alternator, is designed 
for an output of 950 kilovolt-ampéres, a pressure of 2650 
volts, and a speed of 167 revolutions per minute. It is 
erected at the electricity works Luzern- Engleberg, 
Switzerland. 


Two Diesel engines | 





A special method of winding the armature coils has been 
devised by the Oerlikon Company—a method which ig 
| claimed to present marked advantages, particularly for 
| pressures above 1000 or 2000 volts. As the illustration 

Fig. 4 shows, the bare copper strip is first wound on a 








desired fly-wheel effect can only be secured by employing 
a very heavy field structure. If, on the other hand, a 
lighter wheel is used the size of the machine is unduly 
increased and the stator has a large bore. The only other 
alternative is to employ a separate fly-wheel, mounted on 
the shaft between the engine and generator. This often 
calls for an additional bearing, and in all cases it increases 
| the width of the set and so causes the machine to take up 

additional floor space. Moreover, it increases the cost of 

foundations. For the same reasons the makers contend 














Fig. 5-SECTION OF COIL 


Fig. 3-950-K V.A. ALTERNATOR AND DIESEL ENGINE 


former and afterwards each turn is covered with tape 
and then impregnated to suit the atmosphere in which 
the machine is to operate. Fig. 4 shows the method ot 
taping very clearly. That portion of the coil at the top 
of the illustration is the untaped portion, whilst the turns 
on the table have been covered with tape. It will be seen 
that the bare copper turns are lifted one by one from the 











=| 





Fig. 7—COILS UNDER CONSTRUCTION 


that these new alternators sometimes present advantages | top coil on to the supports and there taped by hand 


when coupled to steam engines. 


|and afterwards transferred on to the table. 


Since the 


The fly-wheel is built in halves, and is turned and | tape is applied after the coils have been bent into shape 


polished all over. 


It may, if necessary, be grooved and | the insulation is not damaged by the bending process. 


shaped so as to form a rope pulley for driving shafting, | Those portions of the coils which lie in the slots are then 
&c. The magnet poles are constructed of low hysteresis | covered with sheet micanite, which, when finished, forms 
soft iron laminations and secured to the inner side of the | a seamless mica tube of exactly the same size and shape 48 
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— 
the whole forming a solid mass. The coils are 
pressed and impregnated so that all small 
ween the conductors and mica are eliminated. 
f one of the coils is shown in Fig. 5,-and coils 
stages of construction in Figs. 6 and 7. These 
illustrations show that the turns are well separated from 
. another with micanite, and those portions outside 
pd slots ave securely bound together at various points. 
It is claim d that there is absolutely no risk of deteriora- 
tion occurring owing to decomposition of air arising from 
prush discharges, the generation of ozone, and the con- 
yent formation of nitrates, : 

The armature coils are embedded in open slots and are 
held in position by means of fibre wedges. Any coil can 
pe removed with ease. The high-tension windings are well 

rotected by means of neatly designed shields, which make 
it impossible for anyone to touch the live parts. As the 
illustrations Figs. 1, 2, and 3 show, the exciter is directly 
coupled to the generator, and the yoke is mounted on the 
extended support of the stationary armature of the 


the slots, 
carefully 
spaces bet 
A section © 
in yarlous 


generator 





SECOND REPORT TO THE CORROSION COM- 
MITTEE OF THE INSTITUTE OF METALS. 


By GUY D. BENGOUGH, M.A., D.Sc., anp RICHARD 
M. JONES, M.Sc. 


(Continued from page 287.) 


Influence of concentration of sea water. Condenser tubes are 
occasionally submitted to the action of sea water containing 
salts of a different concentration from the normal. Thus, when 
sailing up rivers and estuaries, the water pumped through the 
condensers may contain much less salt than water from the open 
sea, On the other hand, drops of water may lie along the bottom 
of the tubes when the condenser is out of action and partially 


evaporate, giving rise to @ concentrated solution of sea water | 
Further, such drops of concentrated sea water may be | 


salt. 
le always in the same positions in the tubes. Consequently, 
it was thought desirable to obtain data showing the effect of 
these factors. 

The experiments were carried out as before, with the excep- 
tion that the liquid used was sea water, which had been con- 
centrated to a-quarter, a-half and three-quarters of its original 
volume, and a fourth test was made with sea water which had 
been diluted to twice its volume with distilled water. Thus, 
calling the concentration of ordinary sea water 1, the concentra- 
tion of the liquids used could be denoted by 4, 2, 1.5 and 0. 
respectively. Only one kind of tube was used in the experi- 
ments with concentrated sea water, viz., 70: 30 brass. 
tubes were immersed horizontally in each kind of sea water 
exactly as in Series II. 


Fig. 6 


TABLE V.~—Concentrated Sea Water Corrosion Experiments. 


No. 1 in 4 litres 





Two | 
| with stagnant sea water at atmospheric temperatures :— | 


| 
| 
} 
| 
| 
| 
| 
| 
| 


The result are shown in Table V. and | 
' experiments were carried out in exactly the same manner as 


No. 1 in 1} litres sea 
water of concentra- 


| 
ments, were carried out in diluted sea water—concentration 0.5. | 
The results obtained for the upper tubes are given in Table VI. | 

and Fig. 8. 
TaBLE VI.—Diluted Sea Water Corrosion Tests. | 


| | | 
| Ba 2 | en ee St & 
| Interval. | 79 :'30 70:28:2) 61:39 |70:29:1 


9 | « 








Initial weight in| 


grammes .. ../| — 


‘| /12,1652 |13.8800 |13.3290 | 9.6500 
bay ol corro- | 


sionfor .. . 28 days |12.1514 |13.8668 |13.3197 | 9.6408 
Loss in grammes | _- 0.0138 |). .0132 | 0.0093 | 0.0092 
| 
Percentage loss .. | _— 0.11 0.095 | 0.07 | 0.095 
| Sea water | | | 
| renewed | 
Weight after 84 days (12.1274 |13.8415 |13.3044 | 9.6172 
| | | 
Percentage loss } — | 0.31 #+| 0.28 | 0.18 0.34 
| Sea water | | | 
| renewed | | | 
Weight after 168 days |12.0960 |13.8150 |13.2895 | 9.6000 
| 
| 


Percentage loss .. | | 0.657 | 0.47 | 0.30 | 0.52 


They show that a decrease in the concentration of the sea 
water diminishes slightly the rate of complete corrosion. A 
complicating factor, however, is introduced by the fact that 
after the lapse of five to six months a new type of corrosion is 
observed to set in. The tubes—with the exception of the 
70: 28:2 alloy—which had hitherto undergone only ordinary 
complete corrosion of the kind previously described became 
covered—mostly on the backs—with minute specks of a white 
substance, which was strongly adherent. When the white 
salt was removed, @ coppery area was invariably disclosed. 
Evidently the corrosion is proceeding in a different manner 
from usual, and is of the type characterised in this paper as 
“ selective.”” This aspect of corrosion is dealt with in detail | 
later. It is very noteworthy that the 70: 28:2 brass did not | 
show any sign of this selective attack under these conditions, 
while of the others, Muntz metal seemed to be the most sus- 
ceptible to it. 





INFLUENCE OF PARTICLES, 

The opinion has been repeatedly expressed by speakers and 
writers on corrosion that trouble occurs most frequently in 
practice when sea water has been allowed to remain at rest in 
the tubes. Arnold Philip, in particular, has suggested that 
stagnant sea water gives rise to serious corrosion, but acts 
principally by allowing particles of carbon and other electro- 
negative bodies to remain at rest in one position on the tube, 
thus giving rise to intense local electro-chemical action. 

In the early stages of the research, it seemed to the authors 
probable that some such action might be the cause of the de- 
zincification of tubes, and experiments were arranged to test 
the effect of the following substances, acting in conjunction | 


Graphite, coal, coke, clinker, sand, iron pyrites ; loss-of-weight 





No. 1 in 14 litres sea 


No. 1 in 1} litres sea 
water of concentra- 


water of concentra- 








Interval. ordinary sea water. tion 1.5. tion tion 4. 
A. B. I. J. K. L. M. 0. 
Initial weight in grammes - 20.5590 20.1850 22.7810 22.9680 20.8436 20.0360 21.3894 21.7854 
Weight after corrosion for 30 days 20.5158 20.1406 22.7312 22.9222 20.7840 20.9665 21.3280 21.7151 
Loss in grammes ay -- 0.0432 0.0444 0.0498 0.0458 0.0596 0.0695 0.0614 0.0703 
Percentage loss : _— 0.21 0.22 0.22 0.20 0.29 0.33 0.29 0.32 
Sea water 
renewed 
Weight after . 60 days 20.4964 20.1218 22.7054 22.8982 20.7418 20.9245 21.2794 21.6578 
Percentage loss ‘ _— 0.31 0.31 0.33 0.30 0.49 0.53 0.52 0.58 
Sea water 
renewed | 
Weight after 90 days 20.4576 20.0858 22.6840 22.8760 20.7068 20.8875 21.2286 21.6028 | 
Percentage loss “ -— 0.49 0.49 -43 0.40 0.66 0.70 0.75 0.84 | 
Sea water } 
{ renewed | 
Weight after . g120 days 20.4125 20.0510 22.6555 22.8385 20.6670 20.8510 21.1730 21.5530 | 
Percentage loss _ 0.71 0.67 0.55 0.56 0.85 0.88 1.01 1.06 | 


It will be seen that, in general, an increase of concentration 
gives an increase in the rate of complete corrosion. Between 
sea water of concentrations 1 and 1.5 there is little difference 
in rate of attack, but the higher concentrations 2 and 4 accelerate 
it to almost twice the ordinary rate. The corrosion product 
was the ordinary blue deposit already described. No signs of 
dezincification were observed. 

There was a noticeable difference from the usual appearance 


RATE OF CORROSION BY CONCENTRATED SEA WATER. 


LOSS OF WEIGHT, PER CENT. 





40 80 (20 


60 
TIME IN DAYS. 


Fig. 6 


n the case of the tubes which were corroded in the highly 
concentrated sea water. 


in colour; and the greenish deposit adhered to the tubes | 


tightly in patches, rendering the loss of weight values less 
accurate. The deposit, on the other hand, was more highly 
coloured, indicating that there was less copper in the oxide 
layer, but more in the deposit. 

A series of tests with the four types of tube suspended vertically 
—using 2in, lengths—precisely similar to Series I. experi- 


| 


The oxide layer was much lighter | 


in Series II. experiments previously described, the various sub- 

stances being placed on the tubes, which were all of the 70: 30 | 
type. In the case of coal, coke, &c., the materials were tied | 
firmly down to the tubes, so as to touch them to certain definite | 
points. Check tubes, ¢.e., tubes without any substance in | 
contact with them, were placed in the same beakers with the | 
tubes being tested. The results are collected in Table VII.— | 


TaBLE VII.—Influence of Particles and Deposits on Sea Water Corrosion. 


| results obtained. 


that in every case tubes were slightly thicker at the bright 
areas than at the surrounding parts. 
These experiments as regards the effect of graphite were 


| repeated with pieces of Admiralty tube, and exactly similar 


It seemed probable that the failure of such substances as 
graphite and coal, even when in close contact with the tubes, 
to promote corrosion, was due to the resistance interposed in 


| the electrical circuit at the point of contact between the tube 


OILWTED SEA-WATER TESTS. 
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Fig. 7 


and carbon. To test further the efficacy of electro-chemical 
action the following experiment was also made :— 

A circular hole was bored in a piece of 70: 30 brass tube, 
and a piece of copper rod was screwed into it, thus ensuring 
a thoroughly satisfactory electrical contact between the electro- 
negative copper and the electro-positive brass. The tube was 
then immersed in stagnant sea water for sixty days, together 
with a check tube. The results of loss-of-weight determinations 
were as follows :—Loss after sixty days = Copper plug tube 
0.23 per cent.; check tube, 0.25 per cent. 


Comparison of Different Methods of Corroding. 


LOSS OF WEIGHT, PER CENT. 





6 80 120 40 180 


TIME IY DAYS. 


Continually aerated test in 14 litres sea water, 
Horizontal immersion in 14 litres sea water. 
4 


100 


160 


Sehr 


Vertical: 2 4 
Fig. 8 


There was no sign whatever of’any localised’reaction on” the 
brass surrounding the copper, such as would have occurred if 
any electro-chemical stimulation of corrosion had taken place. 
The conclusion to be drawn from this and other experiments 
to be described subsequently is that, even under the most favour- 
able conditions that can be devised to exhibit electro-chemical 
attack on brass by carbon and copper, no such action takes 








i : >, a 
Details of treatment. Interval. | — — Loss. E oo ge 
aa Pe: il Grammes. | Grammes. Grammes. 
1. 70:30 tube alone in 14 litres sea water | 3 ; 
immersed horizontally (check) “ 30 days 21.4372 | 21.3210 0.1162 0.54 Check 
2. Tube cece Fo cooly “4 1} — oe 
water wit eces Of graphite an | Re ; ; 
coke tied sata interior surface .. 30 days 22.1156 22.0600 0.0556 0.25 Graphite and coke 
3. Tube treated similarly with pieces of ee ay 7 i . 
clinker and iron 4 yo m ees 30 days 20.9535 20.8752 0.0783 0.37 Clinker and pyrites 
4. Check tube .._ ..\ both immerse \ 18.5483 18.5098 0.0385 0.21 Cheek 
Tube with sand laid ; — in 1} litres - 45 days : oe peek 0296 am le 
on surfaces... ..) soa water f \ 18.4648 18.4352 0.0296 16 Sand 
5. Check tube .. .. ; 
, $ both immersed _ . ’ 
Tube in contact with | °° - \ | ( 20.2756 20.2590 0.0166 0.08 Check 
in 1} litres 8 days : 4 $ 26 Te002 
freably prepared | sea water. / | \ 20.4870 20.4641 0.0229 0.11 Fe203 (fresh) 
6. Check tube... ..\ both placed | | ¢ 18.4078 18.3814 0.0264 0.14 | Check 
Similar tube and ig-; horizontally in ; 15 days Te = | wt “03 "1" TerOs (ignited 
nited Fe,0; ../ seawater |! | 1 18.4648 | 18.4300 0.0348 0:19 | Fez0s (ignited) 
" Gabe with. deposit} both i a | | 
ube wi eposit mmerse | 1 a : 
formedonserfece|. horisontaliy || ts days | { 18-8646 18.8115 0.0531 0.28 | Check ; 
by evaporation of in 14 litres | | \ 24.4256 24.3240 0.1016 0.42 | Sea water deposit 
sea water at ordi- sea water | | 
nary temperature. aac | | 
8. Tube with sea water wr. | | 
depen formed 8) ace 
above bu en place | | ual " > epee 
3 | | 19.6042 19.495 0.1087 0.55 Baked deposit 55 
at oe c nee 1} iitres | 45days | { 19.6608 19.5440 0.1168 0.59 Baked deposit 100° 
Tube with sea water sea water | | 
deposit baked | 
hours at 100°C... | 


These results show that none of the substances examined 
exert any important influence on the amount of general corrosion 
at the ordinary temperature. Moreover, the most careful 
scrutiny of the tubes failed to reveal any sign of dezincification. 
In general, the effect of these substances was to retard slightly 
the speed of corrosion. Under the graphite and sand the tubes 
were quite bright and unoxidised, and it seemed that the only 
effect of these substances was a mechanical one, whereby free 
access of oxygen to the tube was prevented. It seemed just 
possible that the bright areas of the tubes were really areas of 
most active attack, from which oxide was removed more rapidly 
than it was formed, but careful micrometer measurements show 





place, and that in consequence the settling of particles on 
condenser tubes is not per se @ cause either of dezincification or 
of any intense local complete corrosion inducing @ pit. 

The authors attribute the absence of such action to the contact 
resistance interposed in the electrical circuit by the adherent 
oxide film which forms on the surface of the brass. 

The existence of electro-chemical action, which a number of 
authors claim to have described in the case of iron and steel, 
is due to the fact that the hydrated ferric oxide does not adhere 
to the surface of the metal, and that in consequence electro- 
chemical action can proceed freely without the interruption due 
to the introduction into the circuit of a large amount of resistance, 
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Influence of motion of sea water.—In all the experiments 
hitherto described, the rate of complete corrosion has been 
very slow ; it follows, however, from the nature of the reaction 
as outlined above that if the sea water were kept continually 
in motion, as is the case in condensers, it would be considerably 
accelerated. In stagnant sea water the layer in contact with 
the oxide film will quickly become impoverished in salt by 
reaction with the oxide, and fresh salt can only reach the tubes 
by the slow process of diffusion. Thus, it has been found, by 
daily weighing experiments conducted on tubes suspended in 
stagnant water, that the rate of corrosion is always much faster 
during the first day than afterwards. At first, the rate is 
determined by the speed of reaction between the oxide and the 
salt, but after the first few hours it is determined principally 
by the rate of diffusion of salt and oxygen, and since this is slow 
the speed of corrosion falls off considerably. Possibly, the zine 
passes rapidly into solution during the interval of time before 
the formation of the oxide layer. These points are illustrated 
by the curves shown in Figs. 8 and 9. 

Curve 1—Fig. 8—shows the results obtained from a con- 
tinuous aeration experiment, in which two 70: 30 tubes were 
immersed in 1} litres of sea water, through which air was 
kept continually bubbling, and thereby the speed of corrosion 
is almost doubled compared to the rate of corrosion in stagnant 
sea water, as represented by curves 2, 3 and 4. 

The curves shown in Fig. 9 were obtained from the results 
of an experiment in which 4 litres of sea water were circulated 
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Fig. 9—-RESULTS OF CORROSION BY RUNNING SEA WATER 


continuously by means of a pump along twof6in. lengths of 
70 ; 30 tube which had been cut in half along a diameter. Under 
these conditions the speed of corrosion is further increased to 
approximately four times the rate obtaining in stagnant sea 
watér-——an accurate comparison cannot be made, since only a 
portion of one side of the tubes was exposed to attack by the 
flowing current of sea water. A uniform tenacious oxide layer 
was formed on these tubes similar to that on the tubes immersed 
in stagnant sea water, but was somewhat darker in colour. 

Further experiments were carried out with circulating sea 
water on the effect, if any, of particles on brass corrosion. 
Pieces of coal and clinker were tied on near the centre to 6in. 
lengths of each of the four kinds of tube and sea water circulated 
along the tubes continuously for thirty days. On examination 
at the end of this time none of the tubes showed any traces of 
localised corrosion in the neighbourhood of the particles. On 
the other hand, beneath the coal was found a bright unoxidised 
patch, confirming previous observations that such particles 
only exert a mechanical protective action. 

influence of deposits of basic salts.—In view of the fact that 
neither copper nor carbon particles set up any electrolytic 
action when in contact with a tube, it seemed unlikely that such 
poor conductors of electricity as the green basic salts which are 
formed during corrosion would have any effect. There still 
remains the possibility that they might exert direct chemical 
or catalytic action. - 

In the horizontal immersion tests when the ordinary green 
deposit was allowed to settle on the tubes its influence was 
shown to be very slight. In this case, however, the deposit 
never adhered tightly to the tube. In order to test whether it 
would exert a greater effect when it adhered firmly to a tube, 
a wet and dry test was carried out by immersing two tubes 
for one day in sea water, and allowing them to dry in air on the 
next, and so on alternately for sixty days. 

The results showed an increased loss of weight as compared 
with the ordinary continuous immersion tests, but no signs of 
selective corrosion were observed. Hence it may be concluded 
that at ordinary temperatures the greenish-blue deposit does not 
give rise to selective corrosion. 

It has already been mentioned that a portion of the zinc 
which is removed from the tube in the course of the complete 
type of corrosion remains in solution as chloride. It is well 
known that this substance in aqueous solution has an acid 
reaction, owing to hydrolysis, thus— 

ZnCl, + 2H,O => Zn (OH), + 2 HCl. 
On concentration of the aqueous solution— 
ZnCl, + H,O <2 HCl + Zn (OH) Cl 
2 Zn (OH) Cl —,» Zn, OCI, + H,O, 
insoluble white basic chloride. 


Experiments have tepeatedly shown that if hydrochloric acid, 
even when dilute, be allowed to evaporate in contact with a 
piece of 70: 30 brass tube, a green basic chloride is formed, 
and superficial dezincification, 7.e., selective corrosion, takes 
place, leaving a copper-rich layer. It was thought, therefore, 
that zinc chloride would act in the same way by generating 
hydrochloric acid as indicated by the reactions given above. 
Moreover, the production of hydrochloric acid, if it occurred, 
would be regenerative, as shown by the equation given above. 

The following experiments were therefore tried :— 

(1) Moist zine chloride was left in contact with a tube for some 
days at the ordinary temperature. No dezincification was 
observable. 

(2) Moist zine chloride was next placed inside a tube, and the 
whole heated to 70 deg. to 80 deg. Cent. Pronounced dezincifi- 
cation was observable wherever the moist salt had been in con- 
tact with the metal. 

(3) Zine chloride was placed upon a tube suspended in 
ordinary sea water. No selective corrosion occurred, but the 
tube did not oxidise, retaining its yellowish colour as if pro- 
tected from corrosion, 

It is evident, therefore, that zinc chloride, if it can accumulate 
at any point on a tube, might start dezincification if the con- 
denser tubes were hot. It is not, however, very easy to see in 
what way this salt can accumulate at any one definite spot. 
The most probable way seems to be as follows :—Drops of con- 
centrated water might form many times in a certain definite 
position on a tube when the condenser was emptied, these might 
finally dry up and give rise each time to a considerable amount 
of basic salt which might be rich in zine chloride. In the pre- 
sence of fresh supplies of moisture the chloride might be hydro- 
lyzed and give rise to dezincification. 

Accordingly the following experiments were tried :— 

Drops of sea water were placed on three tubes and allowed 
to evaporate completely. As soon as this occurred the drops 
were renewed, and in this way a quantity of basic salt was 
accumulated at certain points on the tubes. One of the tubes 


‘was then heated to 55 deg. Cent., another to 100 deg. Cent., and a 


would thus represent three states of basicity—that heated to 
100 deg. Cent. being the most basic. Next, they were all 
immersed in sea water forfour weeks. Corrosion of the complete 
type increased with the degree of the basicity of the salt, but no 
dezincification or selective corrosion was observable. 
A number of other similar experiments with various deposits 
of basic salts were tried. In some cases these appeared to have 
some slight influence on the rate of complete corrosion, but in 
no case was the influence sutlicient to exert any appreciable 
effect on the life of the tube. 
EXPERIMENTS WITH JELLY INDICATOR. 
It was thought that some light might be thrown on the 
phenomena of dezincification by the use of a test similar to that 
used by Walker and others for studying the corrosion of iron 
and steel, and called by them the ferroxy] test. 
The test was originally devised for the purpose of ascertaining 
at what particular area on a sample of metal iron passed into 
solution with the formation of rust. The test was carried out 
in exactly the same manner as for iron and steel, except that 
potassium ferrocyanide was substituted for potassium ferri- 
cyanide, since the former gives an easily recognisable white 
precipitate with zinc, and a brownish-red precipitate with 
—— i j oe : 
{xperiments were carried out with jellies made up with 
distilled water and sea water. Ordinary pieces of 70 : 30 tube, 
when tested in these jellies, showed no well-defined local action. 
In both cases the jellies showed metal passing uniformly into 
solution with production of a pink phenolphthalein colouration 
all over and around the tubes. After immersion in the jelly 
for a few days the tubes became covered with a slimy brown 
layer of the precipitated metallic ferrocyanide. 


GENERAL CONCLUSIONS TO BE DRAWN FROM THE EXPERI- 
MENTS AT ATMOSPHERIC TEMPERATURE, 


(1) Corrosion at this temperature in ordinary sea water is 
always of the complete type and is very slow, and, further, it 
decreases in rate with progress cf time. 

(2) Particles such as carbon in the form of coke, coal, or 
graphite, sand, &c., have little or no effect on the speed or type 
of corrosion. 

(3) The greenish-blue deposit formed during corrosion has 
very little effect on the speed of corrosion. Ferric oxide appears 
to exert some slight accelerating effect, but it is too small to be 
practically important. 

(4) The alteration in the concentration of the sea water affects 
the speed of corrosion as follows :—An increase of concentration 
increases the speed ; a decrease of concentration (or dilution of 
the sea water) decreases the speed, and to some extent alters 
the type of corrosion after a long period of immersion. 

(5) No evidence is forthcoming that “ flaws” and “‘ spills ” 
have any influence on corrosion at ordinary temperatures. 

(6) The rate of corrosion is approximately the same in the 
case of 70: 30 brass and the 70: 28:2 alloy. The rate of 
corrosion of Muntz metal is slower, and that of the 70: 29: 1 
alloy is faster than that of the other alloys. 

(7) The order of resistance to selective corrosion, induced 
by diluted sea water, showed the 70 : 28 : 2 brass to be the most 
resistant—to date has resisted completely—and Muntz metal 
the least resistant. 

(8) Free hydrochloric acid will give rise to corrosion of the 
selective type at the ordinary temperature, but is either not 
formed at all from zine chloride in the presence of sea water, 
or is formed in too small a quantity to be harmful. 

(To be continued.) 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


ENGINEERING AS A PROFESSION. 

Sir,—The idea prevalent among engineering students appears 
to be that the success and prominence a man attains in life is 
foreshadowed by the successful efforts of his student days, and 
that if he, as a student, possesses suflicient ambition to become 
in after life a man of prominence, he must concentrate the whole 
of his attention upon his studies and give as little time as possible 
to pleasure seeking. He sees success only through the spectacles 
of work, and as long as he is wrestling with vectors or the calculus 
he is quite happy in his own mind that he is on the road to success. 
Whether this course alone has brought me the desired end I 
will leave to the discretion of other people ; but I in no way 
agree that the conscientious student is the successful man in 
after life; invariably facts prove quite the contrary. 

Very few young people think of it, but older people sadly 
realise it, that the most successful student—that is, in after 
life—is the one who studies the social problem, the one who 
judiciously disintegrates not figures, but desirable and influential 
friends from among the populace. Engineering of to-day is, 
with very few exceptions, all cut and dried ; it is all standardised, 
so that there is very little chance for initiative or knowledge, 
and very often it will be found to the dismay of many an aspir- 
ing student with good and original ideas that he cannot place 
them before the head of the firm unless he goes behind the back 
of the one above him, and this essentially entails a great risk to 
one who cannot afford to lose his post. It is by no means 
uncommon to find the chiefs of engineering departments of 
well-known firms practically ignorant of engineering both from 
a practical and theoretical standpoint ; the work that should 
be done by their chiefs is delegated to the studious student, 
the successful student, who, if he is fortunate, may get a salary 
of £2 per week. The question might be asked, ‘* How do these 
unqualified people obtain these posts ?’’ From experience I 
find they are either the sons of wealthy parents or the friends 
of influential shareholders. It is a known fact amongst engi- 
neers, in spite of what Sir Hiram Maxim says, ** that much diffi- 
culty is experienced in getting men worth £5 per week,’ that 
ability is of no great concern when good posts are going. ‘* One 
ounce of influence is worth a ton of knowledge.” This brings 
me up to the point I wish to impress on all students having regard 
to the present state of engineering, which is “ standardisation.” 
Having in mind the fact that it is on very rare occasions an engi- 
neer finds it necessary to employ more than the elementary 
principles of engineering, and that in most cases all that is needed 
is common sense, it behoves the student with an ambitious 
temperament to look outside his books if he is to gain success. 
By this I do not suggest he should overlook his studies ;_ but 
inasmuch as he follows up his studies, he should also develop 
a trait for making friends of people with influence, become more 
of a social animal and less seclusive. It will be found in the end 
that, if an evening is spent at a social gathering and you end up 
by making a friend of some influential shareholder or financier, 
you will have spent your time more profitably than had you 
stayed at home plotting out an entropy diagram for which you 
only find use in colleges. 

It might be ccnsidered by some people that the publication 
of this letter will tend to have an unwarranted deleterious effect 
upon the theoretical side of engineering ; but why should we 
close our eyes to such an abominable truth? Why should 
people be lead blindly into the studies of engineering, believing, 
as they do, that it is the only road to success, when a general 
survey will serve to prove its inaccuracy and the truth of my 
previous statements? Perhaps the following will serve as 
further proot and will also prove interesting. Within the last 
six months I have seen a favoured “ clerk ” thrust into a very 
remunerative “ tester’s”’ post, despite the fact that the firm in 


—_— 
would have liked the post. I have seen a young man who h, 
spent all his spare time studying billiards pushed into the 
of managership, he being the only nephew of a director . _ 
an unqualified youth given the post as assistant engineer in he 
face of fully qualified men, he being the nephew of the po 
engineer. let 
These are but few of a dozen instances. I could cite more th 
have come before my notice during the last six months, Then 
fore | would advise any ambitious student to pay due attentir, 
to the social side of life whilst this horrible practice of decidins 
posts by favour exists, and in the event of him obtaining ome 
ally a post of importance see to it that any post of « ubordinate 
nature and for which he is responsible falls to the lot ot a qualified 
man. VERNON Situ 
September 13th. R 


SAFETY AND STABILITY OF AEROPLANES, Xe, 


Sir,—A good deal has of late appeared in the Press on thi 
vital subject, and now that the miracle of air flight by means cs 
aeroplanes and hydroplanes has become an accom) lished fact, 
and in view of the late awful disasters to Colonel Cody and others, 
it behoves scientific and practical men and inventors to put their 
brains in steep to furnish means for not only making air flight 
more easy and more efficient for the power expended, but for 
the keeping of these mechanical birds in the air, enabling them 
perhaps to be steered or turned even at right angles Without 
acute angling of the air planes, and for allowing the :nachines ty 
rise if possible perpendicularly from the ground or the surface 
of the water. 

Personally, I consider, rightly or wrongly, that our aeroplane 
or hydroplane inventors and constructors may have taken g 
wrong view of the best means of propulsion through: the air and 
of turning or steering, and for the prevention of falling of such 
machines ; and, holding that opinion as I do very strongly, ang 
in view of the fearful loss of life going on, I have been stirred to 
conceive and design a novel method of handling the air—insteag 
of merely screwing or stirring it and passing it behind—in the 
propulsion, steering, and uplifting of aeroplanes, sea-planes, ang 
airships safely, efficiently, and satisfactorily, and thus possibly 
meet the highly essential desiderata enumerated above. J 

It is well known to experienced fan makers or fan inventors 
that the ordinary mere screw propeller or air mover or air 
paddler or air stirrer is about the most inefficient of al! forms of 
fans for handling air. Well, the ordinary two-bladed propeller 
has up to the present been almost universally used for the pro. 
pulsion of all forms of aeroplanes, airships, &c., these propellers 
having to run at an exceptionally high speed, taking great power 
and making much noise, the view taken apparently being that 
as a screw propeller is efficient in solid water it ought to be equally 
good when working in elastic and compressible air. : 

Now that it is understood that the flight of aeroplanes, &c., 
is only accomplished by the creation of a tremendous current 
of air from front to back and under or between the air-planes— 
produced either by the action of the propeller on the air or by 
the machine itself in its passage forward through the air, or 
perhaps by both combined-—it will be seen that the greater the 
increase of this current, however caused, for the least expenditure 
in power the more effective and etlicient in every way will be the 
aeroplane so provided. 

Aeroplanes and hydroplanes have, again, at present before 
rising first to get up speed on the propeller and in the air paddled 
or screwed along in the open from front to back, and conse. 
quently have to race along the ground or on the surface of the 
water before they can ascend, which appears to be a decided 
weakness. Should again the machinery stop or anything break 
or go wrong, or should the aeroplane by any means lose its 
balance by over-angling while turning in mid-air or by other 
cause, there are no effective means provided for preventing the 
machine falling or for preventing the frightful and fatal accidents 
that have of late been so frequent. 

While on the Continent lately I have been studying the work- 
ing of one of the latest hydroplanes from Paris giving exhibition 
flights, in which the two-bladed propeller in front was stated to 
be 10ft. across from tip to tip, and its revolutions per minute as 
given by the engineer in charge were almost incredible, while 
the power to make the machine fly at even a moderate rate of 
speed was stated to be 100 horse. The noise made in flight was 
terrific, so much so that a passenger who had been on board 
stated that he feared his hearing had been permanently injured 
as a result of his experiences. 

Taking this hydroplane as an example and these figures as 
approximately correct, and assuming that the air or speed 
efficiency of the propeller would be infinitely less than that of 
effective modern volume pressure fans taking equal power, it 
may be fairly further assumed that under a better arrangement 
for propulsion, steering, and uplifting or prevention from falling 
as suggested an infinitely greater speed would, with more safety, 
be attainable. 

It is, of course, a moot point whether it is the action of the 
propeller in screwing into the air which causes the air current 
under or between the air-planes for their lofting, or whether it is 
the propulsion by the propeller of the whole machine itself 
which enables the air-planes to come into action and float as it 
were in the surrounding air, or whether it may not be a com- 
bination of both forces as already indicated. ‘This can only be 
satisfactorily settled by practical experiments ; but in any case, 
however, the criticism made applies equally. 

In large aeroplanes or hydroplanes, or in machines for military 
or naval purposes, I see no reason why these should not be installed 
with a combination of improved propellers running at a slower 
speed and volume fans so arranged as to accomplish all that 
has been suggested. 

In view of the vital importance of the subject of air flight and 
the present and future requirements of our Army and Navy, 
to say nothing of the continued lamentable loss of valuable lives, 
I am in hopes that this communication may invite discussion 
and healthy criticism. 

The death-roll from aircraft, as published in to-day’s Press, 
amounts to the total of eighteen in one day ! 
London, September 10th. ENGINEER. 
THE BRITISH ASSOCIATION (ENGINEERING SECTION) 
MEETINGS. 


Srr,—I think it was the United States President Lincoln who, 
in order to save valuable time, told the great General Grant & 
tale instead, relating to the then American military position. 
He stated to General Grant :—‘* At one time there was a great 
war among the animals, and one side had great difficulty 1 
getting a commander who had sufficient ‘ confidence in himself. 
Finally they found a monkey by the name of ‘ Jocko,’ who said 
that he thought he could command the army ‘ if his tail could 
be made a little longer.’ So they got more tail and spliced it 
on to his caudal appendage. He looked at it admiringly, and 
then thought he ought to have still a little more. The splicing 
process was repeated many times, until they had coiled Jocko’s 
tail round the room, filling allspace. Still Jocko called for more, 
and there being no other place to coil Jocko’s tail they wrapped 
it round his shoulders. Jocko still called for more, and they 
kept on splicing and winding his tail about him so that in the end 
poor Jocko broke down, as he could then not move.”’ It is 
stated that the General saw the point and went off on & most 
successful career henceforth. : 

Paying a visit to the British Association meetings last Friday 
the above tale was recalled to me by the manner in which the 
British Association manage its meetings and the engineering 
papers presented thereat. In sentencing the Royalists in Paris 
during the revolution that hustler Robespierre never worked 
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the large number of papers on various subjects, which, after a 
few words gabbled off on the spur of the moment by a few 
persons just interested, before the subject, whatsoever it was, 
could have received proper discussion another paper was called 
up, and so the merriment went on, until the time drew to a close, 
when it was announced that as there was a garden party and 
other similar unscientific matters on in the afternoon that at 
1,20 the meeting would be brought to a close. 

In baronial days the district around Birmingham was noted 
for the meritorious: work of knights of the sword by reasons of 
their annum meetings, and consequent ‘ tournaments,’? and 
these jousting parties were to encourage the science of manu- 
facture of cutlery, &e. How those knights of the sword would 
have laughed at the present-day knights of mechanics, as in 
those days there was always some fun, but to-day, when a lot 
of good men meet together—owing to what, in my opinion, is 
gross bad management—papers are rapidly read, but there is no 
* fight.’ 

Now, Sir, why could all the papers not be taken as ‘“ read ” or 
as contributions for * discussion,” or, if not that process, why 
could not, say, the chairman’s most interesting paper on “ The 
Electrification of Railways,” or that also excellent paper pre- 
sented by Mr. F. W. Lanchester, ‘‘ The Internal Combustion 
Engine &s Applied to Locomotion,” have been read ? In those 
two subjects alone there is sufficient to last in discussion, and 
the subjects are of such vital interest to this country that it is 
more than surprising that the whole thing was not managed in a 
scientific manner, unless the *‘ British Association for the Ad- 
yancement of Science ”’ belies its name. 

I have no doubt there are many other engineers who looked 
forward to these meetings, and spent valuable time and capital 
in attending them, who have similar views of the above Meetings, 
which must become the laughing-stock of America and the 
Continent of Europe, at least amongst the advanced thinking 
scientific men, 

Oh! for the time again of Raworth, Willans, Kapp, Forbes, 
and other worthies of twenty years ago, when papers and dis- 
cussions were really worth listening to, not only by reason of 
cientific interest, but also by the spirit in which they 
Witu1aM P. DurTNALL. 





their real 
were made, 
London, September 16th. 


SELF-STARTER FOR MOTORS, 


Sir,—An attempt to design a pneumatic self-starter which 
would avoid interference with the motor cylinders and be prac- 
tically automatic in action is the subject of the following letter, 
which, it is hoped, will be of interest. 

The starter was protected by patent, which, however, was 
allowed to lapse owing to a lack of enthusiasm—to be frank 

shown by firms invited to take up the manufacture. Never- 
theless, the system has been declared by experienced engineers 
to be practically sound. There are, of course, other factors 
besides novelty and merit which a manufacturer has carefully to 
consider before taking up an invention. The commercial instinct 

or, in other words, the money side of the question—must, of 
necessity, outweigh all other considerations, and when all is 
said and done it is but right that mechanical perfection should 
be accompanied by profit-earning efficiency. The logical con- 
clusion, therefore, is that the successful inventor of modern times 
must possess, in addition to ingenuity, business instinct. 

The chief factor against the general adoption of air starters 
appears to be in the advancement that is being made with 
electrical starters; but as to whether electricity will be universally 
adopted for the purpose there is at present plenty of justifica- 
tion for doubt. The starter in this system is what might be 
termed an “* airengine,”’ which acts as a prime mover to rotate the 
crank shaft of @ motor, and by an arrangement explained later 
is used as both a driver and a driven component of the system. 
The air engine is in the form of a double-acting air compressor 
having two sets of mechanically operated piston valves shown 
onthe drawing. The airengine is arranged to serve the double 
purpose of charging an air reservoir and also acting as a 
prime mover as follows:—A spur or spiral gear wheel— 
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marked A—is free to revolve loosely on the air engine shaft. | 
his gear wheel is permanently in mesh with a similar wheel of | 
# suitable ratio fixed on the motor crank shaft. A clutch— 
marked B—is arranged as shown to engage the free wheel A. | 
Consequently when the clutch and gear are engaged motion is | 
transmitted either to or from the motor erank shaft. The 
change-over from compressor to prime mover and vice versa 
is accomplished by employing two separate valve-boxes— 
marked D—each valve-box being in communication with one | 
pair of piston valves and each having a double-faced poppet | 
valve—marked E. | 

Working as a compressor the air engine draws free air through | 
one of the valve-boxes and forces it—on the return stroke— | 
through the other box into the air reservoir. Upon the hand | 
control lever—marked F—being put over, the opposite action | 
takes place, i.e., the valve-box which was previously open to | 
the atmosphere and closed to the reservoir is now closed to the 
atmosphere and open to the reservoir, the opposite, of course, 
applying to the other valve-box. Under these conditions the 
air engine will run as a prime mover, compressed air being 
admitted to the cylinder through one valve-box ; the expansion 
overcomes the piston inertia and the expanded air is, in due 
course, expelled through the other valve-box into the atmos- 
phere. When the motor has been started the hand lever F is 
reversed about and the air engine will be driven by the motor 
and will recharge the reservoir. 
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A dashpot having a small piston—marked C—in direct com- 
munication with the air reservoir is provided for the purpose of 
automatically withdrawing the clutch B when the maximum 
pressure in the reservoir is reached. How this is accomplished 
the drawing will easily show. It will be seen that when the 
clutch is withdrawn the gear wheel A is merely running idly and 
the air engine is, in consequence, out of action. 

The small diagram represents @ somewhat perverted arrange- 
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ment of the starter, and shows clearly the valve connections and 
principle of working. The advantages claimed for this system 
of self-starting are obviously as follows :—(1) The compressor 
is working only when it is actually required, and therefore is not 
a constant load factor on the power unit. (2) It avoids tamper- 
ing with the engine cylinders. (3) Is independent of the number 
of engine cylinders, balancing effect, or the “* rest ’’ angle of the 
engine crank shaft. 
Coventry, September 13th. J. H. NosBre. 


CASE-HARDENING. 

Srr,——During the last few years the case-hardening industry 
has received a tremendous impetus, which is undoubtedly due 
to the advent of motor cars, motor cycles, traction cars, both 
light and heavy, and quite recently flying machines. All these 
have contributed to the thousand and one articles that required 
to be case-hardened, with the results that to-day no large engi- 
neering works would be considered complete without its case- 
hardening department. Now, if all the machine parts which are 
case-hardened were required to be left dead hard all over, then, 
perhaps, the old method would be quite good enough. But that 
is not so ; for to-day there are thousands of parts made in which 
it is a decided advantage to be able to harden portions only, 
say, the wearing parts, whilst leav- 
ing others soft for fixing or riveting 
purposes. I propose, with your 
permission, to show how to harden 
any portion only whilst the other 
parts remain quite soft, even after 
the article has been through the 
stove and surrounded by the most 


1 vigorous penetrating hardening 
¥ + material. The old method of stop- 
fo... ping-off, as it is termed, is achieved 





by plastering fire-clay over the part 
intended to be left soft, which is 
cleaned off after the stoving process. 
There is no doubt that fire-clay and 
similar materials do offer a very 
great resistance to the acute pene- 
trating properties of all carbonace- 
ous materials used for the purpose 
of case-hardening, but unfortunately 
fireclay and the like have a very 
badthabit of cracking or peeling off in 
places, thus leaving part; exp sed to 
the action of the hardening material, 
with the result that the article is 
patchy in its various degrees of 
hardness. This often necessitates 
the part having to be re-annealed, 
then it has to go once more through 
the whole business of stopping-off 
with fire-clay and re-case-harden- 
ing. Another way of getting over 
the difficulty is to leave extra metal 
on the portion required to be left 
soft, which can be removed by 
grinding after hardening. It will 
be remembered that case-hardening, 
at its best, is only a skin-deep 
effect, rarely ever penetrating more 
than one-sixteenth of an inch deep, 
so that this method gives excellent 
results, but is rather expensive and necessitates handling two 
or three times over where once should suffice. 

From long experience I have found that where copper is 
deposited upon steel or iron the most powerful case-hardening 
material has no effect, even when in the hot stove for forty- 
Hence, if it is desired to harden one portion of an 
article without affecting the other part, it is only necessary to 
deposit a thin film of copper on that part to be left soft, when 
the ideal effects will be obtained after the whole has been through 
the process of case-hardening. ‘The thickness of copper need not 
be very great ; one-thousandth part, or .001 of an inch is quite 
sufficient to resist the most powerful hardening material known. 
In view of these facts, I should strongly recommend all engi- 
neers doing this class of work to install a copper depositing vat 
such as that to be described. 

A very good copper depositing solution can be made in the 
following way :—To prepare one gallon of cyanide coppering 
solution, first carefully weigh out three ounces of copper sul- 
phate, chemically known as Cu SO, 5 H,O, which contains 25.4 
per cent. of the metal copper, and which should be dissolved in 
half a pint of hot water. Also weigh four ounces of sodium 
carbonate, or even ordinary washing soda—Na, SO, 10 H,O— 
will meet the case very well ; this contains 37 per cent. of sodium 
and 63 per cent. of water, and should also be dissolved in sufficient 
hot water. It must be remembered that as the hot water after- 
wards passes out of the composition it matters little how much 
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is used in dissolving the above sulphates. After both have been 
thoroughly dissolved they should be mixed together in either 
vessel, when a green precipitate will form at the bottom, and 
when quite settled down the whole should be poured on to a rag 
or muslin screen in order to drain off the water from the pre- 
cipitate. The next item will be to scrape off the precipitate and 
place it in a suitable dish, when it should be re-dissolved 
with about 1} pints of ammonium hydrate ; the new solution 
will be of a very deep blue colour. 

We shall now require a quantity of cyanide of potassium solu- 
tion, made up as follows :—Dissolve half a pound of lump 
cyanide of potassium in half a gallon of hot water, care being 
taken not to inhale the fumes from this solution, as they are 
very poisonous. Having made the solution, proceed to pour it 
into the vessel containing the precipitate and ammonium hydrate 
until the’whole colour changes from blue to that of old ale. At 
this point read off the quantity of cyanide of potassium used to 
change the colour from blue to that of old ale, and whatever 
this quantity be then add a further 25 per cent. to ensure com- 
pletion. The whole bulk can now be made up to one gallon by 
the addition of water—rain-water if possible—when the solution 
will be complete and ready for use. The KCN or cyanide solu- 
tion should be poured from a graduated measuring jar for the 
convenience of knowing the quantity used and to determine the 
extra 25 per cent. This plating solution is an alkaline one and 
works better when hot, about 150 deg. Fah. being most suitable. 

After the plating vat has been in use for some hours a green 
incrustation begins to form upon the copper anodes ; it denotes 
insufficient KCN; therefore more potassium cyanide must be 
dissolved as before, and then added to the vat until this green 
incrustation disappears. As an experiment, add about one pint 
and then work the plating solution for a few hours and note results. 
The alkalinity of this plating solution can also be tested by the 
use of litmus papers, which most electro-platers are familiar 
with. 

It now only remains to prepare the article to receive the coat- 
ing of copper on that portion required to be kept soft. I might 
mention that a polished surface is not necessary ; it is sufficient 
if itis quite free from grease. Asa matter of fact, the copper will 
deposit direct on to any clean casting or forging, and after the 
case-hardening this film of copper can be readily removed by 
the aid of a pocket knife, so that the whole operation is quite a 
simple one, and good results are positively sure to be obtained. 

Birmingham, September 13th. HARBEE. 





THE AISGILL INQUIRY. 

Srr,—Will you permit me to direct attention to what is an 
obvious mistake in several of this morning’s newspaper reports 
of the evidence given by Mr. Bain, the carriage superintendent 
of the Midland Railway, at the Board of Trade inquiry yesterday, 
and which if not corrected might give a mistaken impression as 
to the undoubted value of asbestos as a fire-resisting material 
in cases of this kind ? 

The reports in question read as follows :— 

“In reply to a question as to the possible use of asbestos 
flooring, Mr. Bain said there was a doubt as to how long 
asbestos would retain its fire-resisting properties. It had 
also, he said, been found to have a very bad effect on nails, 
screws and other attachments. They hoped to have some 
reliable information as to the experience on the Under- 
ground Railways.” 

The more correct version is :— 

Major Pringle: There is only one other point. Sir 
Guy Granet referred to asbestos covering for the floors of 
the carriages; have you any ideas as to the use of this 
material for roofs, because it seems to me that roofs burn 
as rapidly as anything? Also have you any idea with 
regard to fireproofing wood used in carriage construction * 

Witness : We have seriously considered that, and in all 
the sleeping cars recently constructed we have used timber 
that has been fireproofed, but it is very expensive. 

Major Pringle : I am afraid you cannot help that. 

Witness : It is doubtful if fireproofing will prevent the 
wood burning after a certain number of years. We also 
find that the acids used in fireproofing have a very bad 
effect on the nails and screws. 

Major Pringle : You have only tried iron or steel screws, 
and you do not know whether there would be the same effect 
on brass ? 

Witness : No, we have not tried brass. Some of the 
underground railway companies have these fireproofed 
vehicles, and we hope to get some information from their 
experience of these vehicles. 

Maior Pringle : What about asbestos in the roofs of the 
coaches ? Have you considered that ? 

Witness : Yes, but the timber of the roof would be liable 
to be broken out of the asbestos covering. In a collision 
the asbestos would be torn away and the woodwork 
exposed. Of course, the timber of the roof would be pro- 
tected so long as the asbestos was intact. 

Major Prinjle : I suppose this accident will bring all 
these matters before your mind again. 

It is well known that pure asbestos never loses its fire-resisting 
properties, and the evidence on this matter and the effect on 
nails, &c., clearly did not relate to asbestos. It may be men- 
tioned that in order to reduce the risks of fire, practically the 
whole of the roofs of the coaches of the London underground 
electric railways are lined with asbestos millboard. 

Betu’s UNITED ASBESTOS COMPANY, LTD., 
J. ALFRED FISHER, 
Joint Managing Director. 

London, September 17th. 


BRIDGE OVER THE LOWER GANGES. 

Srr,—We notice in your issue dated September 12th a short 
description of the Sara Bridge over the Lower Ganges, in which 
you say :—‘ The steel work was supplied in part by the Cleve- 
land Bridge and Engineering Company, Limited, of Darlington, 
and in part by Messrs. Braithwaite and Kirk, of West Brom- 
wich. The substructure work and the erection of the steel work 
is being carried out by the Government staff. The engineer is 
Sir A. M. Rendel.” 

Will you allow us to point out that the whole of the steel 
work for the substructure, consisting of well curbs, caissons, 
upper trunks, &c., and amounting to something over 6000 tons, 
was supplied by this company. 

THE TEeEs StpE BRIDGE AND ENGINEERING Works, LTD., 

Middlesbrough, September 13th. J. TupDoR GRAVES. 








At arecent meeting of Coventry Chamber of Commerce, 
Mr. W. Johnson gave a list of the suggestions lately put 
before the officials of the London and North-Western 
Railway Company with the view to improving the traffic 
between Coventry and Nuneaton. The proposals were 
the laying down of another line and its electrification ; 
the establishment of a motor omnibus service in the Bed- 
worth district ; and new stations at Radford and near 
Spon End. It was stated that Sir Robert Turnbull led 
the deputation to hope that the company intended to 
convert the line between Coventry and Bedworth, where 
there is now an annual traffic of 9,000,000 tons of coal, into 
a four-track line. 
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A NEW PORTABLE HAND PUMP. 

WE were recently invited by the Zwicky Liquid Pump 
Company, Limited, of 9, Belfast-road, Stoke Newington, 
N., to attend a demonstration of the Zwicky pump in a 
variety of forms. The objects aimed at in this pump by 
its inventor, Mr. Jean Zwicky, are portability and sim- 
plicity, combined, of course, with a high mechanical and 
volumetric efficiency. 

The accompanying engravings represent the pump as 
designed and constructed for pumping water, but it is to 
be understood that it has already been made and used for 
several other purposes. For instance, we saw it arranged 
in conjunction with a knapsack receptacle as a vine or 
fruit-tree sprayer, dealing with sulphur or similar powder. 
In another form it was shown to us as a fire extinguisher, 
using powdered bicarbonate of soda. A third variety 
consisted of a motor car tire pump, and a fourth was an 
ordinary bicycle hand pump. An important application, 
we understand, has recently been carried out in connection 
with a process for injecting sealing solution into pneu- 
matic tires. In short, the principle of the pump can be 
applied to a large number of ends, and appears to act 
efficiently, whether the material to be pumped is water, oil 
or other liquid, air or other gas or dry powder. 

Chief mechanical interest lies in the valve arrangement 
and in the fact that the pump in all its forms is double- 
acting. The main parts of the pump are very simple 
and compact. Referring to Fig. 1, we have, first of all, a 
hollow stationary piston-rod A pivoted at its lower end 
to a foot B. The interior of this piston-rod, or piston 
tube, as it might be called, opens at the lower end into a 
suction branch C, and at the upper end into a delivery 
branch D. With the foot placed on the part B and one 
hand on the knob E, the operator, as shown in one of the 
half-tone engravings, can hold the pump in any desired 
position, while having his other hand free to operate the 
handle. A cylinder F with suitable packing at each end 
is arranged to be reciprocated on the piston tube. This 
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Fig. i—THE ZWICKY PUMP 


reciprocation is effected by means of the handle G, pivoted 
at H to the cylinder, and at J to a rod K. The rod K 
is pivoted at L to the suction branch C. The handle G 
is hollow and is in two parts, united by a stirrup M. This 
stirrup slips over the piston-rod A, and is united to the 
moving cylinder F by means of two releasable pins. With 
these pins released, the handle G can be swung over the 
end E until it and the rod K are in line. A half turn 
of the handle and a push then suffice to telescope the rod K 
inside it. The whole can thus be folded compactly for 
transport as indicated in Fig. 1. 

The pump thus briefly put consists of a stationary 
piston tube, with a reciprocating cylinder surrounding 
and sliding on it. These parts and their contents are 
shown in detail in Fig. 2. Here, A is the piston tube and 
B the sliding cylinder. The tube A is not continuous 
inside the cylinder, but is cut in two and ‘certain parts 
interposed. The lower portion of the piston tube has a 
circular casting C screwed or brazed to its upper end. A 
cylindrical member DDD D rests on this casting, and 
is bolted to it, as shown. In the interior of the member D 
and formed in one with it is a breeches pipe E. The end 
of this is screwed to receive a collar F brazed to the lower 
end of the top portion of the piston tube. The collar F 
at the same time fits into a dished and flanged washer G, 
which closes the upper end of the member D. Two sets 
of ports H J are cut in the member D, while the mouths K 
of the breeches pipe constitute a third set. 

On the exterior of the member D a cylindrical piston 
valve LLLL slides. The movement of this valve is 
limited top and bottom by the projecting lips of the 
members G and C respectively. Midway along the length 
of the valve is a piston, constituted by two opposed cup 
leathers M. Two sets of ports N, P are cut in it, one above 
the other below the leather piston. 

A non-return valve Q is fitted in the mouth of the lower 
portion of the piston tube A. 

The action of the pump will now readily be followed. 
Let us suppose that the cylinder B—Fig. 2—is descending. 
The valve L and its piston M are as shown in their lowest 
position. It follows therefore that the space R beneath 
the piston M is increasing, and that vacuum is being 


created therein. The water column in the lower portion 
of the piston tube A is thus sucked past the valve Q into 
the interior of the member D, and out through the ports H 
and N, which for the time being are in register, into the 
space R. The cylinder B reaches the bottom of its stroke 
and begins to rise. As soon as the upward movement 
commences the valve Q closes down on its seat. The 
volume of water thus cut off in the space R rises with the 
cylinder, but as it is incompressible, its action under the 
piston M forces this piston and the valve L upwards. For 
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Fig. 2—VALVE ARRANGEMENT 


the first portion of the upward stroke, in fact, the cylinder 
B, the piston M and the valve L all move as if they were 
in one. The member D, however, remains stationary, 
so that in a short time the port N rises beyond the port H, 
and when the valve L finally comes to rest in its upper 
position against the flange G a clear passage is provided 
through the port N into the breeches pipe. The motion 
of the valve is in all only jin., and occupies but a small 
portion of the upward stroke. During the remaining 
portion, the water in the space R is, of course, being 
delivered up the breeches pipe, and the piston tube to 
the delivery D—Fig. 1. 

A similar action goes on above the piston M in a reversed 





Fig. 3-ONE GALLON PUMP 


order. ‘Thus, so soon as the port N cuts off the ropt H 
at the commencement of the up stroke, the interior 
of the member D is isolated and the pressure on the back 
of the valve Q taken off. When this occurs the port P 
is just opening the port J, and when the valve L comes 
to rest in its top position these two ports are fully open. 
For the rest of the upward stroke the space 8S above the 
piston M is increasing. Water is therefore sucked up 
past the valve Q into the interior of the member D round 
the outside of the breeches pipe, through the ports J P 
and into the space 8. When the downward stroke 


—= 
B, and the port P cuts off the port J and opens the 


of the breeches pipe. The rest of the downward Pris 
delivers the water from the space § into the breeches - 
8 pipe, 


and so to the delivery. 


There are several points worth noting about, this valy 
‘ re 


arrangement. There is, first, an entire absence of sprin 
Secondly, there are few moving parts, and the motion of 
0 


the valve is very short, so that wear cannot be \ 
sive. Thirdly, the action is practically continuous 
Suction through the valve Q is interrupted at each yes 
of the stroke only for such time as is taken by t}\. what 
to rise or fall through a distance equal to the with of i 


Cry exten. 





port N. The facilities for dismantling the jum f 

inspection or repair should also be noted. The hota et 
the cylinder B contains a simple gland for {},6 vision 
tube A. A similar gland is carried in a dishe | coves ca 
the top end. This cover is held on to the cylinder by - 
ingenious clamp, which avoids the use of bolts, saves Soe 
and prevents distortion. The clamp is shown mites 
at T T—Fig. 2—and consists of a ring divided dieu 
a diameter. The two parts are pivoted together at on 
side, and at the other are pulled together by pivoted 
bolt and butterfly nut. The ring thus formed recessed 
with a slightly wedge-shaped groove, which grips ‘ine 


the flanges on the end cover and the cylinder. }; remov- 
ing this ring the whole cylinder B may be drop} d down 


and all the internal parts brought into view. 1: will be 
noted, too, that merely by unscrewing the to; portion 


of the piston tube from the breeches pipe the valve L can 

















Fig. 4—ONE-THIRD GALLON PUMP 


be taken off, while by loosening in addition the studs in 
the casting C the member D and the valve Q can be 
removed. 

It might be thought.at first sight that the pump when 
in action would be somewhat noisy, owing to the clicking 
up and down of the valve L. Mr. Zwicky apparently 
expected this to be the case, for in the earlier designs a 
washer of soft material was inserted at U U to take the 
impact of the valve. These washers, it is now found, are 
not really required. The recess into which they would 
otherwise fit is left vacant, and water collecting therein 
acts very effectively as a cushion for the noise and shock. 

The pump illustrated in Fig. 2 has a cylinder 5}in. 
in internal diameter, and a piston tube 2}in. in external 
diameter. Its stroke is 8in., so that allowing 5 per cent. 
for clearance, its theoretical capacity is 1.182 gallon per 
double stroke. Some tests have been carried out by Mr. 
Cecil Walton, of Whitehaven, on a smaller sized pump, 


and from these we reproduce the following :— 
Area of 2}in. cylinder aw be ars 4.908 sq. in 
RES 6 ce be wk es ee Re Oe AD. 
Net area ee 3.681 sq. in. 
Stroke a he heey See 12.625in. 
Capacity per double stroke 0.336 gallon 
Double strokes per minute .. .. .. 
Capacity per hour (0.336 « 30 * 60) 
Clearance at 5 per cent. nse. oS 
Theoretical capacity perhour .. .. .. .. 
Actual capacity, at 30 double strokes per minute 
on a 3ft. lift, per hour .. SS cei fale 
Volumetric efficiency ° 


30 
604.8 gallons 
30.0 gallons 
574.8 gallons 
520 gallons 
90 per cent. 


The pump can be used either on suction or as a force 
pump. Working in the former manner, we saw it drawing 
water from a depth of 26ft. This figure is not, however, 
to be taken as the maximum lift. In Fig. 3 we give a view 
of the pump represented in detail in Fig. 2. Fig. 4 shows 
a smaller pump in the folded and in the working position. 








For several years it has been sought to discover a pro- 
cess for coating iron with aluminium by electrolytic means, 
but the problem has not yet been satisfactorily solved. 
The experimenters generally use cyanide solutions, which 
would make the process costly and also dangerous. In 
practice aluminium powder, similar to bronze powder, is 
employed, or, in cases where the articles to be coated are 
not injured by heat, the Schoop spray process is used. 
In the latter fused aluminium is “ atomised ” by high- 
pressure gas or steam and projected on to the articles. 
The Jordan process is also used in practice, but is only 
applicable to plates or sheets. This is a dipping process, 
similar to tinning or galvanising. The objects are well 
cleaned in hydrochloric acid or alcohol, and are then 








commences, the valve L, as before, moves with the cylinder 


dipped in molten aluminium. 
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BRITISH ASSOCIATION. 

ADDRESS TO THE ENGINEERING SECTION BY PRO- 
FESSOR GISBERT KAPP, D.ENG., PresIpENT OF THE 
SEC TION. 

(Concludid trom page 286). 
THE problem of speed control without rheostatic waste 


has been solved in various ways. One of the simplest 
and gen rally adopted solutions is that of cascade and single 
working. If the two motors are put into cascade connec- 


tion the speed is halved. The cascade is used in starting 
and on heavy grades—unless time has to be made up— 
and on the easy grades or on down-grades the motors 

work singly—that is to say, in simple parallel connections. 

Intermediate speeds may be obtained by some pole-chang- 

ing device. Ordinarily, such devices have to be applied 
to stator and rotor, but in some of the Simplon electro- 
motives only the stator is arranged for pole changing, the 
rotor being @ squirrel cage. In this arrangement the 
advantage of cascade working has to be given up, but the 
system has the merit of great simplicity. The number of 
oles may be changed from twelve at starting to eight, six, 
and four at top speed. Thus, four different speeds, all 
without rheostatic waste, are possible. The single bars 
in the squirrel-cage rotor are connected at their ends by 
resistance connectors made of an alloy having a high 
tempersture coefficient. At starting the rotor current 
is large and heats up these strips, thus automatically 
providing what is technically termed a starting resistance. 
When the motor is running the current is less, and by 
reason of the fanning action of the connecting strips these 
get ccoled so as to bring their resistance down to a per- 
missible amount. Thus the efficiency of the motor when 
running under load is only a few per cent. less than that 
of a motor with a wound rotor. A valuable feature of 
the three-phase system is the automatic recuperation of 
current whenever the speed exceeds synchronous speed 
by a few per cent.; and, connected with this property is 
the further advantage that it is impossible for a train to 
race On & down-grade. Obviously recuperation can only 
take place if power is given to the motor. This is provided 
partly by the electromotive itself and partly by the train 
pushing it on a down-grade. This means that the train 
is braked in front only, and railway engineers have raised 
the objections that such a method is contrary to the 
accepted rules for safe working, which require that even 
on a down-grade all the couplings should remain in ten- 
sion, which means that each coach must be independently 
braked. Here we have again a case where the theorists’ 
objections have been proved to be without foundation in 
actual practice. It is no doubt objectionable to brake 
a train in front only, if the braking action is jerky ; but 
with the automatically controlled liquid rheostat the 
braking comes in quite gradually, and is throughout so 
even that it has been found possible to permit a higher 
down-grade speed with recuperation than with ordinary 
braking. On the Italian State Railways the regulation 
permits on heavy down-grades a speed of 30 kiloms. per 
hour for steam trains, but the electric goods trains are 
permitted to run at 45 kiloms. per hour. This conces- 
sion is not extended to passenger trains. Nevertheless, 
the economic effect is considerable. Recuperation saves 
17 per cent. on the coal bill, and this amount is sufficient 
to provide for interest and sinking fund on the electrical 
plant at the generating station. 

One advantage of three-phase traction over steam trac- 
tion is the lessened weight of the locomotive in comparison 
with its tractive force and power. As an example, we may 
take the Giovi line in Italy, where steam trains, consisting 
of 310 tons of rolling stock and 202 tons of locomotive 
one in front and the other at the back—have been replaced 
by three-phase trains, consisting of 380 tons of rolling 
stock and two electromotives, each weighing 60 tons—also 
placed front and rear. Thus there has been a saving in 
total weight of 12 tons, and at the same time an increase 
in useful weight hauled of 70 tons. The average grade 
of this line, over which passes the whole traffic between the 
port of Genoa and the Plain of Lombardy, is 27 per mille, 
and the maximum is 35 per mille. This traffic is now 
worked with forty electromotives, each of 60 tons weight. 
These engines have five driving wheels connected to two 
eight-pole motors by gear wheels and rods. The pressure 
on each driving axle is 12 tons. Each electromotive develops 
2000 horse-power at the hour rating ; thus | horse-power 
is obtained for each 30 kilos. weight of engine. 

The number of patented designs for single-phase traction 
motors is very large; but, notwithstanding considerable 
difference in matters of detail, all motors which have been 
successfully applied in practice may be ranged under three 
great groups, namely, the so-called repulsion type, the repul- 
sion type with additional excitation of the rotor, and the 
straightforward series motor. The present tendency 
is rather in favour of the series motor, and the practical 
results obtained with it are certainly very promising. The 
latest design made by Dr. Behn-Eschenburg shows a 
remarkable weight efficiency. His 2500 horse-power 
electromotives—the power being at a one and a half-hour 
rating—weigh only 108 tons, so that at this rating 1 horse- 
power is obtained with a total weight of 43 kilos. This 
compares favourably with the high-pressure continuous- 
current system, where 50 kilos. to 70 kilos. per horse- 
power may be taken as normal values. 

The so-called ‘‘ repulsion motor ”’ invented by Professor 
Elihu Thomson has been applied to railway work in the 
slightly modified form due to Mr. Deri, where, instead of 
there being only two brushes per pair of poles, double the 
number is provided, and the adjustment for speed and 
torque is made more accurate, whilst at the same time 
the commutation, being split up into two steps, becomes 
easier. In the matter of simplicity, an electromotive 
fitted with Deri motors cannot be surpassed by any other 
arrangement. There are no rheostats, contactors, control 
switches, or other gear; all the regulation is effected by 
mechanical transmission of the movement of a hand wheel 
placed in the driver’s cab to the brushes of the motors. At 
one time it was hoped that this system would win its 
way to a general application; but, unfortunately, the 
motor must run somewhere near synchronous speed, and 
becomes therefore rather heavy with the low frequencies 
alone possible in traction. Moreover, as the power factor 
obtainable is only about 0.80, that is, considerably below 
the value obtainable with -other motors, there does not 
seem to be any great future for this system for heavy work, 





although its great simplicity may still turn the balance in 
its favour on lines with a light traffic. For heavy lines 
the choice at present lies between the induction motor 
with direct rotor excitation and the straightforward 
conduction motor, where rotor and stator are traversed 
in series by the same current. The former type of motor 
—also called the Latour-Winter—Eichberg motor—depends 
for its working current in the rotor on electro-magnetic 
induction, which produces the working current in the rotor 
much in the same way as the current in the secondary 
circuit uf a transformer is produced by induction. Since 
the motor has in part the character of a transformer its 
weight would, as is the case with any transformer, be 
unduly augmented by too great a reduction in the fre- 
quency. Experience has shown that a frequency of 
twenty-five periods per second is high enough to render 
the transformer action effective, and at the same time not 
so high as to introduce serious difficulties as regards 
electromotive force of self-induction and commutation. 
This frequency has been adopted in most cases where 
electrification of main lines has been carried out by motors 
of this class. One valuable feature of this motor is that 
at a speed slightly exceeding synchronism the power 
factor may be brought up to unity. At this speed the 
commutation takes place under conditions which may be 
described as theoretically perfect. A fair number of 
continental lines have been electrified by using these 
motors, and they have also been adopted, with very satis- 
factory results, in the electrification of the London, 
Brighton and South Coast lines between Victoria and 
London Bridge and to some distance south of London. 
On this line no locomotives are used, but only motor 
coaches. It is therefore not possible to make a direct 
comparison as to weight efficiency with a locomotive. 
The latter has only to carry the propelling machinery, 
whilst the former has to provide accommodation for 
passengers as well. The 600 horse-power motor coaches 
on the Brighton line weigh 50 tons, or at the rate of 83 kilos. 
per horse-power. A 1000 horse-power continuous-current 
electromotive taking current at 1200 volts weighs 74 tons. * 
By making a suitable reduction for the extra weight of 
the passenger accommodation in the alternating-current 
coach its weight per horse-power comes out at something 
like 60 kilos., against 62 kilos. in the continuous-current 
engine. 

Series motors are employed on the electrified lines of the 
Midland Company between Heysham, Morecambe, and 
Lancaster. Also in this case motor coaches, and not 
electromotives, are used. At the hour rating a motor 
coach develops 420 horse-power, and as its total weight 
is about 35 tons, we have here the same weight efficiency 
as on the Brighton lines—namely, 83 kilos. per horse- 
power for the whole coach. 

Of high-pressure continuous-current lines there are many 
examples, both in Europe and America. The term high- 
pressure does, of course, not imply the same order of 
magnitude as in single-phase alternating-current lines. 
There high-pressure may mean anything up to 15,000 
volts, the pressure which is likely to become a standard 
in future electrifications ; but in continuous-current work 
one must class anything over 1000 volts or 1500 volts as 
high pressure. The general rule is to employ motor 
coaches, and not electromotives ; but there is a private 
line belonging to a steel works in Lorraine where two 
electromotives, each of 600 horse-power—four continuous- 
current motors of 150 horse-power—are working the 
mineral trains under a pressure of 2000 volts. The 
Southern Pacific Railway also employs continuous-current 
electromotives of 1000 horse-power each. Each engine 
weighs 74 tons and hauls a train of-270 tons on grades of 
40 per mille. This is a remarkable performance, rendered 
possible by the fact that with the even torque exerted 
by the electric motor a much larger coefficient of friction 
than is possible in steam traction may safely be permitted. 
Electrical engineers generally base their calculation of the 
possible tractive effort on a coefficient of 0.17, without 
sand, and as high as 0.25, or even 0.28 if sand is used. 
The voltage in the case of the Southern Pacific engines 
is only 1200 volts, taken by two motors in series, and there 
is provision made to change over from the overhead wire 
to third rail, with 600 volts, when the motors are all in 
parallel. On European continuous-current lines the volt- 
age is higher—generally 2000 volts, as on the Chur—Arosa 
and some other Swiss lines, and the tendency is still in 
the direction of higher pressures. Continental makers 
are now prepared to go as far as 1200 volts per motor, 
so that with the usual system of series-parallel control a 
line pressure of 2400 volts becomes possible. The greatest 
step in advance in this direction has, however, been made 
in England, where Messrs. Dick, Kerr, Limited, have 
adopted a line pressure of 3500 volts as their standard, 
involving the use of motors constructed for 1750 volts. 
After having experimented with this high-pressure system 
for two years, they have undertaken the electrification 
of a short section of the Lancashire and Yorkshire Railway 
with continuous current at 3500 volts. I am indebted 
to the firm for the following particulars :—The current 
is collected by pantograph from an overhead wire with 
catenary suspension. The train consists of a motor coach 
and two trailers. The motor coach is equipped with four 
300 horse-power motors, and weighs 62 tons; the trailers 
weigh each 26 tons. From these figures it will be seen 
that the weight of the motor coach per horse-power is 
only 52 kilos., and thus considerably below what the weight 
of an equivalent single-phase motor coach would be. It 
is especially the saving in weight and the avoidance of 
any telephonic disturbances which renders the continu- 
ous-current system so attractive that, in spite-of a natural 
reluctance against the use of high pressure on a com- 
mutator, designers are giving increased attention to the 
use of continuous current for electric traction. The 
difficulties which some engineers anticipate with com- 
mutator and brushes seem, however, rather imaginary 
than real, if we may judge from the experience with the 
3500-volt motor coach. The makers inform me that they 
estimate the mileage for a set of carbon brushes at 50,000 
miles. The motors drive the car axles by single reduction 
gear, and are controlled by contactors operated from a 
master controller. The current for operating the contactors, 
driving the air pump motor, and for the general service 
of lighting and heating is obtained from a small motor 





* See Gratzemueller’s paper read at the Paris meeting of the Institu- 
or of Electrical Engineers and 8S, Intern. des. Electr. (Paris, May, 
3). 





generator, fed on the primary side at 3500 volts, and 
delivering continuous current at 210 volts. All motors 
have commutating poles, a practice which has become 
universal in continuous-current traction work. 

From the figures quoted above it will be seen that where 
motor coaches are employed the continuous-current system 
has an advantage in point of weight over the single-phase 
alternating-current system. But main-line traction, 
including goods trains, is not going to be done by motor 
coaches, and if we come to large electromotives of some 
2000 to 3000 horse-power then this advantage is likely to 
vanish. No high-pressure continuous-current electro- 
motive has as yet been built for so large a power, and it is 
therefore not possible to make a direct comparison ; but, 
if we may judge from the largest engines yet built, for 
moderate-pressure continuous current, there is little 
probability that the continuous-current system for high 
pressure can beat the single-phase system, and none 
whatever that it can beat the three-phase system. 

In the early days of single-phase traction some trouble 
has been experienced in the matter of telephonic dis- 
turbanes. A systematic investigation carried on for over 
a year on the Seebach—Wettingen line, chiefly by means of 
the oscillograph, showed that this trouble was due, not as 
had originally been suspected, to the commutator, but 
to the cmployment of open slots in the rotor, and the 
trouble nearly ceased when new rotors with semi-closed 
and spiralled slots were used. To further improve the tele- 
phonic service the usual remedy of metallic return and 
drilling the telephone lines was employed. Although by 
these means it is possible to render telephonic speech over 
a line alongside a single-phase railway nearly, and perhaps 
quite, as clear as it is along a continuous-current railway, 
there still remains the danger that the telephone lines may, 
by electrostatic induction, acquire a very high potential. 
The remedy against this danger, first applied on some 
Swedish experimental lines, is to shert-circuit the two 
wires of each circuit by a choking coil of very high induct 
ance, the centre of which is earthed. The static charge 
is thus carried off to earth, whilst the telephonic currents 
are only inappreciably weakened. 

One of the advantages possessed by the alternating 
over the continuous current is the simplicity of regulation. 
There are no contactors and no rheostats used, the power 
and speed of the motors being adjusted by the use of tap- 
pings on the secondary side of the transformers. As 
transformers are necessary in any case in order to work 
with a high voltage on the trolley, the introduction of 
tappings does not materially increase the weight, whilst 
at the same time it effects a great reduction in the primary 
starting current. The only difficulty that still remains 
is that of sparkless commutation, and inventors have 
evolved many, and sometimes very complicated, arrange- 
ments for overcoming it. As so often happens with engi- 
neering problems, the most simple solution is, after all, 
found to be the best in practice ; and of all the ingenious 
inventions patented during the last ten years very little 
use is made by the designer of traction motors. Broadly 
speaking, only two methods are in use; the one is the 
method first made known by Messrs. Winter and Eichberg, 
where the working field is produced by direct excitation 
of the rotor and the transformer electromotive force in 
the coils short-circuited by the main brushes is balanced 
by an electromotive force of rotation due to a transverse 
field ; and the other method applicable to the straight- 
forward series motor, where a non-inductive shunt is 
connected to the terminals of the compensating or com- 
mutating winding. The effect of a non-inductive shunt 
is to make the armature field slightly leading over the 
field produced by the compensating winding. The 
resultant of these two fields is in position coincident with 
the brush axis, but has in point of time a phase difference 
of a quarter period over the working current, thus balancing 
the electromotive force of self-induction, which lags by 
a quarter period. Obviously this balancing effect can 
only take place when the motor is running, since it depends 
on the balance between an electromotive force of self- 
induction which is independent of speed and an electro- 
motive force of rotation which is proportional to speed. 
At starting, when there is no speed, there is no compensa- 
tion. Thus there would appear to be a new difficulty 
in the way of the use of single-phase current ; but also this 
has been overcome in quite a simple manner. Experience 
has shown that a potential difference of 7 volts between 
heel and toe of brush, and a current density of 15 ampéres 
per square centimetre is permissible. If, then, we use 
narrow brushes, covering at any time not more than three 
segments, use coils of only one turn to each segment, 
and work at a reasonably low frequency, and not too high 
a total flux, it is possible to keep the transformer voltage 
and current density well within the above limits. This 
is not a severe limitation, for it enables the designer to 
use a flux out of one pole of 2.4 megalines if the frequency 
is 25, and 3.6 megalines if it is 15. Ths number of poles 
has then to be selected in accordance with the power 
desired. Obviously the lower periodicity is to be pre- 
ferred, because the motor may be built with a lesser 
number of poles, and will then occupy less room—a matter 
of considerable importance, considering the limited space 
which is available in an electromotive. The frequency 
of 15 has also some other advantages over that of 25. 
The electromotive force of self-induction is proportionately 
less, and, in consequence, the power factor is about 5 per 
cent. better. The skin effect in the rails is much reduced, 
and also disturbances on neighbouring circuits, which 
may be due to inductive or capacity effects. On the other 
hand, the generators become a little more expensive and 
the transformers on the electromotives a little heavier. 
But notwithstanding these drawbacks, the balance of 
advantage is with the lower frequency, and that is the 
reason why the Commission of Experts called together in 
1904 by the Swiss Government to establish standards for 
the electrification of the Swiss railways has decided that 
15 shall be the standard frequency, with a tolerance down 
to 14 and up to 162. Since then other States have fallen 
into line, so that 15 is now the standard frequency nearly 
all over the Continent of Europe. The standard pressure 
is likely to be 15,000 volts. For three-phase traction the 
standard pressure is 3000 to 3300 volts. 

The subject of electric main-line traction is so vast that 
in the limited time at my disposal I have only been able 
to mention a few of the important features of this interest- 
ing problem. A detailed account of all that has been 
done in electrification would take far more time than we 
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can spare; but, by way of example, I give below two 
tables referring to the Italian State Railways. I am 
indebted for the information to Mr. v. Kando, who may 
justly be described as the father of three-phase traction. 


Italian State Railways Electrifiea on the Three-phase System. 


In construction. 


In service. 





2 ea — 
Location of line. | s 
| -£ 
| $85 
| oes 
| &E& 
| +3 
| ONS 
Length in kiloms. 45 oa 28 
Heaviest grade per 
mille eka 23 35 30 23 i2 17 
Number of trans- 
forming stations 10 4 7 4 4 2 


Transmission volt- : 
20,000 13,000 [59,000 





25,000 | 57,000 





age .. os . 
Trolley voltage .. 3,000 3,000 3,500 3.500 ,300 3,000 
Frequency (cycles | 

per second, ip 15 15 163 163 163%} 15 
Source of power .. Water Steam | Water Water | Water | Water 


(steam = (steam | (steam 
reserve) | reserve) | reserve) 
Number of electro- 


a. ae 14 20 15 61 for three lines 
Number of motor 

coaches .. .. 10 ~ - _ ree 
Weight of trains 

Minimum 150 190 - Not given 

Maximum =e 370 380 220 Not given 


Three-phase Electromotives on the Italian State Railways. 


es are 034 036 | 038 | 050 030 
Maker... .. ..j| Ganz. Ganz | Ganz |Westing-| Westing- 
| house house 

Number in service 2 3 4 40 ~ = 
Number building -- — | 45 16 
Total weight, tons 45 62 62 60 66 
Weight on drivers 45 43.5 43.5 60 48 
Number of driving 

axles pet ns 6 + 3 3 5 3 
Total number of 

axles eae 4 5 5 5 5 
Weight on drivers, 

tons re 11.3 14.5 14.5 12 16 
Diam. of drivers, | 

mm. as | 2S 1600 1600 = | «1070 1630 
Frequency (cycles 

per second) 15 15 15 15 163 


Method of trans- Quill and 
mitting torque flexible 
of motor to coupling 
drivingaxles . 

Speed in kiloms. 
perhour.. .. 30 32-64 22-45-63) 22.5-45 | 37.5-50-75 

—100 
| Cascade 
— Caseade Cascade | Caseade |, and pole- 
\ changing 


Cranks and connecting-rods 


Method of speed 
regulation at, 


The most recent example of single-phase electrification 
is that of the Létschberg line establishing direct communi- 
cation between Berne and the Simplon line. Iam indebted 
to Dr. Behn-Eschenburg, the designer of the electro- 
motives, for the following information :—The power at 
the one and a-half-hour rating is 2500 horse-power, and 
the total weight of the engine is 108 tons, of which 85 tons 
is taken by the five driving axles. At the normal speed of 
50 kiloms. per hour the tractive effort is 10 tons. This 
can be increased at starting to 18 tons. On the heaviest 
grade—27 per mille—the tractive effort is 13.5 tons, which 
suffices for a train of 310 tons. The maximum speed is 
75 kiloms. per hour. There are two 1250 horse-power 
motors on each engine. Each has its own transformer and 
controller, the principle of duplication being carried out 
in all the details, so that in the event of a defect to any 
one part the other remains serviceable. The potential 
difference between tappings is 45 volts, and the last step 
gives with 15,000 volts on the trolley 520 volts. This 
is in excess of what is required by the motor, and thus 
provides for the event that the trolley voltage should for 
some reason fall below the standard pressure. The normal 
voltage of the motors is 420, and the full-load current 
2700 ampéres. At starting on the level the line current 
is about one-third of the full load current, and the power 
10 per cent. of the full power. When starting on an up- 
grade of 27 per mille with a train of 310 tons the current 
taken from the trolley is 40 per cent. of the normal full- 
power value, and the acceleration .05 metres per second 
per second. The current is taken from the overhead 
trolley by two pantographs, the pressure being 15,000 
volts and the frequency 15. The controller drums are 
each worked by an electromotor and rocking pawls under 
the electric control of a master controller, so that the driver 
is relieved of any physical exertion in attending to the 
regulation of the motors. These have sixteen poles, a 
compensating winding to increase the power factor, and 
commutating poles shunted by a non-inductive resistance 
to ensure sparkless collection. The power factor is about 
0.95 over a wide range of load. The motor is geared by 
double helical wheels—ratio 1 : 2.23—to a blind axle, 
from which the turning moment is transmitted to the 
drivers by cranks and connecting-rods. The weights are 
as follows :—Motor, 11.8 tons; gear, 2 tons; transformer, 
7.5 tons; and controller, 1 ton; total, 22.3 tons; or at 
the rate of 17.8 kilos. per horse-power on the one and a-half 
hour rating. The total weight of the electromotive is at 
the rate of 43 kilos. at the same rating. This is a remarkably 
high-weight efficiency, which has up to the present not 
been reached by any continuous-current electromotive, 
and has only been surpassed by the three-phase 2000 horse- 
power electromotives—taken at the one-hour rating—of 
the Italian State Railways, which works out at 30 kilos. 
per horse-power. 

In conclusion, let us briefly glance at what is being done 
in the electrification of the Gothard line, that main link 
of commerce between Germany and Italy. 1 am indebted 
for the following notes on the subject to Mr. Huber- 
Stocker, the scientific adviser to the Swiss Government in 
the matter of railway electrification. The part to be 
electrified first is that between Erstfeld and Bellinzona, a 
total length of 110 kiloms., of which™about 29 per cent. 
is in tunnel. This part also contains the longest and 
heaviest grades, so that the limitations of steam as com- 











pared with electric traction are here most prominent 
and a relief most urgent. On this section the average 
daily train movement, taking both directions together, 
was, in 1911, not less than 1,680,000 kilometre-tons, and 
the maximum on any day 2,282,000 kilometre-tons. It is 
estimated that in 1918 the average train movement will 
have increased by 35 per cent. over 1911, and in 1928 by a 
further 30 per cent. In the 45 kiloms. on the north side of 
the tunnel the train climbs 569 metres, and in the 65 kiloms. 
on the south it descends to Bellinzona 900 metres, with a 
steepest grade of 27 per mille. The section Erstfeld- 
Airolo is to be opened for electric traction in four years 
from now, and the southern section one year later. The 
present arrangements are made with the intention of 
extending the electric service on the north to Lucerne 

60 kiloms.—and on the south to Chiasso—55 kiloms. 

at some future date not yet fixed. There will be two large 
power stations, one at Amsteg, where at first 32,000 horse- 
power will be available on the turbine shafts, and 56,000 
to 60,000 when the station is completed ; and the other 
at Piotta, where at first 40,000 and finally 50,000 horse 
power will be available. The head of water in the northern 
power-house is 267 metres down to the Reuss, and an 
accumulation of 1 million cubic metres is provided for 
to compensate for diurnal variations. In the southern 
power-house the head of water is 900 metres, and there the 
Ritom Lake offers a natural reservoir, with 19 million 
cubic metres, to compensate for annual variation in the 
water supply. The power current will be sent along the 
line by two independent cables, each capable of carrying 
the full power at twice 30,000 volts, with earthed neutral. 
The current will be transformed down to 7500*volts at 
first and 15,000 volts later on, if the experience gained with 
the lower pressure should warrant the increase to double 
pressure. This will not involve any additional plant, 
since the secondary winding of transformers both along 
the line and on the locomotives can from the first be 
arranged with this alteration in view. It is also con- 
templated to establish sub-stations in Biasca, Goeschenen, 
Lavorgo, and Bellinzona. The trolley wires will be sus- 
pended from gantries, each wire independently insulated. 
The section varies according to the gradient from 100 to 
160 square millimetres. The feeders are separate for the 
up and down line, and are 100 square millimetres in section. 
At all railway stations there are change-over switches for 
trolley wire and feeders. In the tunnels the wires are 
carried by brackets fastened to the crown of the tunnel. 
The rails will be bonded and, in addition, there will be a 
bare return conductor either laid in the ground or placed 
between the trolley wires. A variation in the supply of 
voltage of from plus 10 to minus 15 per cent. is allowed for. 
There will be no motor coaches used, only electromotives. 
It is intended to haul express trains weighing 420 tons with 
a speed of 50 kiloms. per hour on grades of 26 per mille, 
for which service the electromotive will have to develop 
3000 horse-power on the rails. Goods trains weighing 
up to 670 tons will run with a speed of from 27 to 28 kiloms. 
per hour, and have two electromotives, one in front and 
one in the rear, each rated at 2800 horse-power. Passenger 
trains will be heated by steam, the boiler being carried 
in a special heating coach. Except for the stipulation 
that the traction must be single-phase at 15 frequency 
and a voltage of 7500, which may eventually be raised 
to 15,000, no definite type of electromotive has as yet been 
selected, but there can be no doubt that several of the 
already existing types of mono-phase electromotive can be 
adapted to the special requirements of the Gothard line. 








THE AERIAL PROPULSION CF BARGES ON 
CANALS.* 
By L. BLIN DESBLEDS. 


WHATEVER may be the reason, it cannot be denied that the 
means of transit afforded by canal navigation has derived less 
profit than any other from the immense scientific and engineer- 
ing progress of the last fifty years. This is the more surprising 
since it is estimated that the cost of inland transportation of our 
goods and provisions amounts to over £2 per head of the entire 
population, thus forming an important factor in the daily 
increasing cost of living in Great Britain. If, therefore, canal 
navigation, which is the cheapest mode of inland transit, can, 
even in part, be restored to its former sphere of usefulness and 
prosperity, the influence of the reduction in the price of trans- 
port must have its effect in the solution of the vital problem of 
the cost of living. 

The method of utilising aerial propulsion for barges on canals 
which forms the subject of the present note renders it possible 
to obtain an immediate and greatly increased efficiency and 
reliability from British canals without any alteration in their 
present condition. The proposed method employs one or more 
propellers working in air. Its value has already been fully 
tested with regard to high speeds. For example, the greatest 
speed on water which has yet been reached, that of 55.8 miles 
per hour, was obtained by the use of an aerial propeller worked 
by a motor of only 82 horse-power. This performance, achieved 
by Comte de Lambert and M. Paul Tissandier, is especially 
remarkable in the light of the fact that with a motor of 500 
horse-power, but with the use of submerged propellers, the 
Duke of Westminster and M. Dubonnet could not exceed a 
speed of 47.7 miles per hour. So much for the value of aerial 
propulsion for high speeds; the object, however, of this paper 
is to demonstrate the great value of its adaptability to low speeds, 
for commercial purposes, such as the propulsion of barges on 
canals, 

Whether the propulsion of a boat be obtained by means of a 
submerged screw propeller or by means of a propeller working 
in air, the principle of propulsion remains the same. In their 
present stages of development, the submerged screw propeller 
is more efficient for low speeds than the aerial one, but it is 
quite safe to predict that when the use of the aerial propeller 
at slow speeds of translation becomes more general, immense 
improvements will gradually be effected in its design and con- 
struction, with the result that its efficiency will compare very 
favourably with that of the existing types of submerged pro- 
pellers. But leaving aside their future possibilities, and having 
regard only to their present capabilities, there is an important 
function which they can now fulfil and which cannot be fulfilled 
by the present submerged propeller. This function is the 
propulsion of barges or any kind of water craft on waterways, 
the shallowness or the narrowness of which precludes the use of 
the ordinary means of mechanical propulsion. Again, for 
colonial work, where the waterways are much obstructed by 
weed, the advent of the aerial propeller for the propulsion of 
boats will solve a great difficulty. The propulsion of barges by 
means of aerial propellers is, therefore, for the present not 
proposed as an improved and more efficient alternative to 





* Paper read at the meeting of the British Association (Engineering 
Section), Birmingham, 1913, 


propulsion by submerged screws, but as a means of mec 
propulsion wherever the latter cannot be employed, 

As an indication of the efficiency at present obtainable fre 
aerial propellers at slow speeds of translation, the followine 
figures are given. It is now possible to design and construcs 
an aerial propeller that will give a thrust of 250 Ib. at a speed : 
translation of 4 miles per hour, or 5.9ft. per second, “s 
16 horse-power motor. In this case the efficiency 
pelling plant is: ‘ 

250 < 4.9 

16 » 550 
In view of the great improvements that will undoubtedly ies 
made in aerial propellers specially designed for low speeds of 
translation, this efficiency of over 16 per cent is very promising 
and warrants serious attention being given to the pra: ticabilitg 
of its immediate adoption. : 

A constant aerial thrust of about 250 1b. which, as it has 
already been said, is now available from a 16 horse-power motor 
is amply sufficient to move very easily at the rate of four miles 
an hour, barges loaded up to 30 to 40 tons, such being the Weight 
of the freight most commonly transported by single barges on 
British canals. The thrust above-mentioned will probably 
be also found sutticient to propel a barge of twice that loading 
capacity, vo that a 30-ton barge, fitted with an aerial propelling 
plant of the power under consideration could be miade to tow 
another barge similarly loaded. 


hanica} 


using a 
of the pro. 


= .167, or = 16.7 per cent. 


With reference to the economy of aerially propelled barges 
in comparison with those which are horse-towed, it is important 
to note that although the study of the special necessary plant 


has only just been commenced, and has not consequently yet 
had time to benefit by practical experience, the cost oi transport 
by this method has been calculated, and found capable of 
reducing by more than half the present price of carriage on canals 
wherever horse-towing is in use. Among the other advantages 
which would be gained by the adoption of the aerial propulsion 
of barges on canals, may be mentioned the following :— (1) Total 
suppression of horse-towing ; (2) a much smaller erosion of the 
bottom and banks of the canal than is now the case by the use of 
submerged propellers ; (3) a consequent reduction in the cost of 
the maintenance of canals ; (4) slight initial cost of installation 
and maintenance of the propelling plant ; (5) immunity from the 
delay now caused by floods to horse-towing ; (6) the benefits 
accruing from the use of one and the same method of propulsion 
in passing from any one waterway to another, 

The installation of an aerial propelling plant must, of neces. 
sity, be on deck, and would therefore project some distance 
above the deck surface of the boat or barge. This deck installa. 
tion of the aerial propelling plant has both advantages and dis- 
advantages. Among the advantages are the saving of space 
in the hold of the boat or of the barge, and the easy transfer- 
ence of a plant from one barge to the other, thus reducing to a 
minimum the time when the plant is not in service. On the 
other hand, a deck installation presents the apparent :/ifliculty 
of the passage of barges so fitted, under and through some of 
the very low bridges and tunnels that are occasionally met with 
in British canal navigation. This difliculty, however, is easily 
surmountable, a method having already been devised by imeans 
of which either the propeller or the whole or part of the entire 
propelling group can be lowered to only a few inches above the 
deck, 

It is claimed that the adoption of aerial propulsion, as above 
described, by enabling a vessel to pass under its own power from 
deep to shallw waters, or vice versa, thus increasing the present 
speed and reliability, and at the same time materially reducing 
the cost of inland water transport, over long as well as over 
short distances, will, without doubt, bring back to canal naviga- 
tion some of the great popularity and prosperity which it enjoyed 
in the past. 








FORTHCOMING ENGAGEMENTS. 


TUESDAY TO FRIDAY, SEPTEMBER 23rd TO 26H. 
Tue MUNICIPAL TRAMWAYS ASSOCIATION (INCORPORATED). 
I'welfth annual conference at Sheffield. 


WEDNESDAY, SEPTEMBER 24ru. 


Tue Juntor INSTITUTION OF ENGINEERS.—Visit to the 
North Metropolitan Electric Supply Company’s Works, ‘Taylor’s- 
‘ane, Church-road, Willesden. 3 p.m. 


WEDNESDAY, THURSDAY, AND FRIDAY, SEPTEMBER 
247rH, 25TH, AND 267TH. 
INSTITUTION OF MINING ENGINEERS.—Town Hall, Manchester. 
Twenty-fourth annual general meeting. 10.300 a.m. For 
programme see page 320. 


THURSDAY, SEPTEMBER 25rua. 


AssocIATION OF Rartway Compantes’ SIGNAL SuPERIN- 
TENDENTS AND SIGNAL ENGINEERS (ENGLAND).—The forty- 
seventh Conference will be held at Newcastle-on-Tyne. 

VEREINES DEUTSCHER INGENIEURE (ENGLISH ASSOCIATION ).— 
Frascati’s Restaurant, Oxford-street, London, W. “ Air 
Cleaning Plant, with Special Reference to Electrical Machinery, 
by Mr. F. Curt Schmidt. 8 p.m. 


SATURDAY, OCTOBER 4ra. 


Tue INSTITUTION OF MUNICIPAL AND County ENGINEERS. 
At Harrogate. 11.20a.m., reception by His Worship the Mayor. 
Paper: ‘ Notes on the Sewerage and Sewage Disposal Works 
and the Mineral Waters and Treatments of Harrogate,”’ by Mr. 
3. E. Rivers. Discussion on paper, which will be taken as read, 
12.45 p.m., inspection of the Royal Baths. 2.30 p.m., proceed 
by motor chars-d-bancs to the stonebreaking and tarmacadam 
works, Wetherby-road, and the southern sewage outfall and 
disposal works at Spofforth. 








THe STANDARDISATION OF AUTOMOBILE Parts.—Some time 
ago the question of standardisation of motor car details was 
brought to the attention of the Engineering Standards Com- 
mittee by the Institution of Automobile Engineers and the 
Society of Motor Manufacturers and Traders. On June 28th 
last year a representative conference on the subject was held 
under the chairmanship of Sir John Wolfe Barry, K.C.B., F.R.S. 
A report of the proceedings at this conference will be found in 
our issue of July 5th, 1912. As the outcome of these delibera- 
tions the Society of Motor Manufacturers and Traders was 
asked to forward a list of the automobile parts which, in its 
opinion, might usefully be standardised. The suggestions were 
carefully considered and divided into groups, and ten sub- 
committees were appointed to deal with the groups in detail. 
We have received from the secretary of the Standards Committee 
a list of names of the gentlemen who are thus acting on the sub- 
committees. The list is a long one and need not here be repro- 
duced. The sections are as follows :—Sub-committee A, 
“Automobile Nomenclature.” B, ‘‘ Carburetter, Inlet and 
Exhaust Flanges, Asbestos Joints and Washers, Tubes. 
C, “Piping, Sparking-plug Bodies, Spanners, Unions.” D, 
“Keyways, Castellated Shafts, Taper - pins, Spring Washers, 
Serew Threads, Fork Ends.” E, ‘“ Laminated and_ other 
Springs.” F, ‘Steels, Cast Iron, Aluminium and Bearing 
Metals.” G, “Frames, Lamp and Step Brackets, Number 
Plates.” H, ‘“‘ Wheels and Dimensions of Tires.” ,‘‘ Con- 





trols.” L, ‘“‘ Ball and Roller Bearings.” 
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THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DIST RICTS. 

(From our own Correspondent.) 
Iron Trade and Railway Strike. 


Tue iron market in Birmingham this—Thursday 
jon was a good deal upset by the Midland railway strike, 


arn Ris Aare’ : 
ernie has now extended to this district. Mineral and goods 
W iffic ceems certain to be deranged in consequence of the 
a | ironmasters are losing heart at these repeated labour 


ir, aii es ’ 
affa “No sooner is one labour trouble got out of the way,” 


ars. r trou ) y 
oo the despairing iron market’s criticism this afternoon, “ than 
ime 1 

wnother breaks out, and where an end is to be found to these 
* anisations to business no one dare prophesy.” The effect 


lisorg om I 
of the prevailing dispute upon 
distinct!) unfavourable. 


buying and selling to-day was 


Pig Iron and Restricting Output. 
Phere was much discussion in Birmingham this week 
cerning the suggestion amongst the Cleveland ironmasters 
pee ow out some of their furnaces with the idea of strengthening 


bl , “ 
ae lt was pointed out that so far the proposal does not 
ana to have made much headway, but clearly if some such 
could be arranged the selling market would be likely 


seheme 7 < . . 
penefit. Abundant room for improvement certainly exists 


in the Midlands, no less than in other parts of the country, and 
buying is still postponed, Pig iron values this afternoon were 
not any -tronger, and smelters have not yet made much im- 
pression upon the heavy stocks on hand at the furnaces. The 
hareness of stocks in second hands is, however, a satisfactory 


feature. 


Raw Iron Values. 

Thanks to the activity of some of the district industries, 
foundry pig iron is in better request than forge iron. Quotations 
of forge iron mostly rule as under : —South Staffordshire common 
forge, 53s. to 54s, per ton ; part-mine, 54s. to 55s.; and best 
Staffordshire hot-air all-mine, 92s. 6d. to 97s. 6d. per ton. 
Northampton forge iron is quoted 52s. to 53s.; Derbyshire, 
fds. to 55s.; and North Staffordshire forge iron, 61s. to 62s, 
South Staffordshire all-mine foundry iron is quoted 97s. 6d., and 
cold blast all-mine 125s. per ton. North Staffordshire best. is 


70s. 


Raw SteelHome and Foreign. 

Continental raw steel continues to be pushed on 
Birmingham Exchange at low values. German and Belgian 
hars and billets are now being offered at £4 10s. per ton upwards, 
and for low-grade stuff less would be taken, probably £4 6s, 
per ton. Heavy sales are, it is reported, being made, and a 
serious displacement of the home production ensues. Native 
makers quote £5 for Bessemer material and £5 5s. for Siemens 
material. 


Steel Trade Rebates Disaffection. 

Not much is known here concerning the report that the 
Glengarnock Steel and Iron Company has withdrawn from the 
Scottish Steelmakers’ Association, owing to friction over the 
steel rebates scheme, but such information as is possessed points 
to the entire likelihood of the report. The rebates scheme was 
intended mainly as a blow to foreign producers, who for some 
time previously had been keenly competing with British makers. 
But during the late “* boom ” Scotch and English steelmakers 
could not execute anything like all the orders offered them, and 
accordingly many merchants were compelled to purchase 
supplies abroad, with the result that they became disqualified 
from claiming any rebate on their native material. This 
circumstance, the present disaffected members say, showed the 
futility of the rebates scheme, and the disaffection has since 
been yrowing. When the scheme was introduced in October, 
1911, it received twenty-three signatories, and the Midland, as 
wellas the North-East and Seotch steelmakers, became members, 
How true the rumour is that two or three other firms besides 
the one that has now resigned are dissatisfied with the working 
of the rebates, steelmasters in Birmingham to-day were not 
prepared to pronounce, but future events will be watched with 








expectancy, 


Forward Buying in Galvanised Sheets. 

There is a good amount of forward buying in the 
galvanised sheet trade at date, and this branch is perhaps the 
best department of the manufactured iron trade just now, 
Now that the long-awaited impulse in this branch has developed, 
some buyers seem inclined to go faster than quite suits the 
notions of producers. Sellers, it is understood, are not pre- 
pared to commit themselves beyond the close of the year 
at current figures, and some offers of contracts up to next March 
have been held up. Prices, however, are not yet stronger, 
and buyers refuse to consider any advance on the basis of £11 
per ton for 24 w.g. corrugated sheets f.o.b. Liverpool, packed in 
bundles, The top market quotations are £11 7s, 6d. to £11 10s., 
but these figures are regarded just now as little better than 
nominal, 


Merchant Sheets and Bar Iron. 

Black sheet makers have shared to a slight extent in 
the improvement in galvanised iron, but the advantage is not 
yet very noticeable. There is not yet anything like activity 
in this branch. Quotations are unaltered at £8 5s. for doubles, 
£8 17s, 6d. for trebles, and £8 2s. 6d. singles (steel). Inquiries 
for considerable quantities of best bar iron have reached the 
hands of makers from the rolling stock firms, and engineers who 
have heavy contracts on their books.. Best bars keep at £9 10s., 
and Earl Dudley’s brand, £10 2s. 6d. per ton. Unmarked bars 
are {7 7s. 6d. to £7 10s. and £7 12s. 6d, (nominal), delivered 
Binningham, with only an indifferent demand. Hoop iron is 
£8, and vas tube strip £7 10s. to £7 12s. Gd. per ton, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Market Featureless. 

THE attendance on the Tron Exchange was again below 
the average, and, taken on the whole, business in most depart- 
ments was featureless. Pig iron was very slow, and buyers 
still appeared to operate for pressing requirements only. Prices 
were occasionally a shade easier. There was again no change in 
either finished iron or steel. Copper ruled on the quiet side, 
With little or no change in prices. English tin ingots showed a 
reduction, but sheet lead was unchanged, 


Quotations, 
0 Pig iron: Lincolnshire, No. 3 foundry, 60s. 9d.; 
Staffordshire, Gls. 9d. to 62s.; Derbyshire, 61s. 6d. to 62s.; 
Northamptonshire, 61s. 6d.; | Middlesbrough, open brands, 
64s, 3d. to 64s. 9d. Seoteh (nominal): Gartsherrie, 74s.; 
Glengarnock, 72s.; Eglinton, 72s. td.; Summerlee 73s., delivered 
Manchester. West Coast hematite, 73s. f.o.t. Delivered 
Heysham : Gartsherrie, 72s.; Glengarnock, 70s.; Eglinton, 
‘0s, 6d.; Summerlee, 71s. Delivered Preston: Gartsherrie, 





738.; Glengarnock, 71s.; Eglinton, 71s. 6d.; Summerlee, 72s. 
Bars, £8 ; hoops, £8 7s. 6d.; sheets, £9 7s. 6d. 


Finished iron : 





Steel: Bars, £7 7s. 6d. to £7 17s. 6d.; Lancashire hoops, £8 5s.; 
Staffordshire ditto, £8 5s. to £8 7s. 6d.; sheets, £9 to £9 5s.; 
boiler plates, £8 17s. 6d. to £9 2s. 6d.; plates for tank, girder 
and bridge work, £7 12s. 6d. to £7 15s.; English billets, £6 12s. 6d.; 
foreign: ditto, £5 10s. to £5 12s. 6d.; cold drawn steel, £10. 
Copper: Sheets, strips, &c., £91 per ton; small lots, 104d. 
per lb.; rods, £89; tough ingot, £80 to £80 10s.; best selected, 
£81 10s. to £82 10s. per ton ; copper tubes, 11}d.; solid-drawn 
brass tubes, 9}d.; brazed brass tubes, 10d.; condenser tubes, 
10}d.; condenser plates, 8d.; rolled brass, 8d.; brass turning 
rods, 7}d.; brass wire, 84d.; yellow metal, 77d. per Ib. Sheet 
lead, £26 per ton, English tin ingots, £199 to £209 per ton. 


The Lancashire Coal Trade. 

There was a marked improvement in the attendance 
on the Coal Exchange, but the unrest in the labour world is 
naturally causing inconvenience all round, and great difficulty 
is being experienced in obtaining deliveries of all classes of coal. 
There was a steady feeling in slack and engine fuel, stocks being 
rather on the small side. There was a quiet feeling in shipping 
coal, and it was at first thought that the men at work at the 
Partington Coaling Basin would not “down tools,” but a 
sympathetic strike was declared, and at the time of writing 
prospects are exceedingly gloomy. As can only be expected, 
there is considerable difficulty in effecting shipments. Quota- 
tions :—Best Lancashire house coal, 16s. 10d. to 18s.; good 
medium, 15s. 4d. to 16s. 4d.; domestic fuel, 12s. 7d. to 14s. 7d.; 
screened steam coal, L1s. 6d. to 13s.; slacks, 9s. to 10s. 9d. per 
ton at the pit. 

Barrow-1n-Furness, Thursday. 
Hematites. 

The condition of the hematite pig iron trade remains 
much the same, but there is a somewhat fuller inquiry for iron 
on the part of users. No big increase of business is taking place 
as yet, but there is the feeling that a much better state of affairs 
with regard to the placing of orders will become an accomplished 
fact in the immediate future. Consumers of iron, however, 
are not by any means inclined to rush into fixing up contracts, 
for there is the chance that prices, which have been easing down 
of late, will harden again. Makers have been able to quote 
lesser rates on account of a cheapening in raw material. They 
are quoting 72s. 6d. per ton net f.o.b. for parcels of mixed 
numbers of Bessemer iron. Special sorts of iron are in steady 
request at higher rates than these. Nothing is being done in 
the warrant market. The stores of warrant iron represent in 
the aggregate 18,875 tons, and the current rate is 67s. 3d. per 
ton net cash. 





Iron Ore. 

The iron ore trade is well employed throughout the 
entire district, and a big output is being maintained of all classes 
of metal. For best sorts the demand is particularly brisk, and 
the quotation keeps up at a high level of 23s. 6d. per ton. Good 
average ores are at 15s. Gd. per ton net at mines. The importa- 
tions of Spanish ore continue to be large. Two big cargoes were 
discharged at Barrow from Les Falaises and Almeria last week. 
This ore is quoted at 16s, to 17s. per ton delivered. 


Steel. 

At Barrow there is a busy state of affairs in the steel 
trade so far as most of the mills are concerned. A good tonnage 
of rails is being rolled, and the plate mill is fairly well employed, 
and will be busier when some repairs have been carried out. 
At Workington the rolling of steel is at a standstill at the Moss 
Bay Works. On Tuesday a gas explosion caused a huge steel 
chimney to fall. The fish-plate mill was wrecked and the rail 
mill damaged, five men being killed and many injured. The 
rail mill may go on in a few weeks’ time, but for the fish-plate 
mill it will probably be months before any work is done in it, 
so extensive has been the damage. The demand for rails is 
fairly good, with heavy sections at the lessened rate of £6 7s. 6d. 
to £6 12s. 6d. per ton. Light and heavy tram sections are in 
slow demand. The demand for steel shipbuilding material is 
well maintained. Ship plates are at £7 17s. 6d. to £8 per ton, 
a slight drop on the week, and boiler plates are at £8 12s. 6d. 
to £7 17s. 6d. per ton. ‘Tin bars and steel billets are idle trades. 


Shipbuilding and Engineering. 

These trades are briskly employed. On Monday 
morning Vickers Limited launched from their yard at Barrow 
a floating dock built to the order of the Argentine Government. 
It will have a lifting capacity of 1500 tons, and is 100ft. long and 
43it. beam. It has been built on the double-sided or box plan. 
It will quickly be fitted out and then towed to its own country. 
In the engineering shops a new type of heavy oil engine has just 
completed most successful trials, running a full test of over 
150 hours. This set of engines is for H.M.S. Queen Elizabeth. 


Fuel. 

The demand for coal and coke is brisk. Good steam 
sorts of coal from either Lancashire or Yorkshire pits are quoted 
at 15s. 6d. to 17s. 6d. per ton delivered. East Coast coke is 
quoted at 23s. per ton delivered, and Lancashire coke is at 21s. 
per ton. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


Raw Materials. 

THE pig iron market has experienced another almost 
blank week so far as forward business is concerned, but inquiries 
are more numerous, and there is some slight indication that 
consumers are seriously considering the question of contracting 
in the new quarter. Prices of common irons have not moved 
since last week, but should now be favourable enough to tempt 
business. The statement is not questioned that forge and 
foundry pig cannot be made at the current quotations. Derby- 
shire forge stands at 54s. 6d. to 55s,, and foundry at 56s. 6d. to 
57s. delivered to local works. These figures are substantially 
below those ruling for Lincolnshire makes. East Coast hematite 
has again dropped, and can be bought at 73s. A good deal of 
special West Coast hematite has been bought lately. Deliveries 
of iron to the steel works have maintained a satisfactory level 
up to the time of writing. Alloys for steel making are rather 
firmer, with more inquiries, but no contracting. Users appear 
to have bought up to the end of the year and beyond in some 
cases. 


Billets. 

The experiences of billet makers prove that the volume 
of local trade is much below what it was previous to mid- 
summer. At that time deliveries of orders could not be begun 
within four or five months of placing, but now it is possible to 
obtain immediate supplies even of large quantities. The fact 
is the large works, apart from armaments, are by no means 
so busy as they have been, nor have they booked any consider- 
able weight of new business for several months. They are still 
regularly employed, but it is on work placed long ago. Dead 
soft billets of local make are quoted at £5 7s. 6d. to £5 10s., 
and hard sorts £6, Bessember acid billets are £7 10s. for contracts 
and £7 15s. for small quantities, Siemens acid sorts being 10s. 
more, 


Finished Iron. 

Bar iron is still suffering from rather acute depression, 
and it is not easy to obtain sufficient specifications or orders to 
keep works running. A short week has been worked for a long 
period, The disparity between Lancashire and Yorkshire 











prices militates against contracting. There is no sign of early 
improvement except in the merchant trade, as the requirements 
of the wagon building trade are likely to be restricted for a long 
period. Light ironfoundry is quiet, owing to the continued 
slump in house building. 


Finished Steel. 

The conditions in various branches of the steel trade 
offer sharp contrasts. Many makers of light steel and steel 
tools, including engineers’ tools, circular saws, files, drills, &c., 
have rather more work than they can cope with. Despite the 
depression in railway steel, the tire mills are running full time, 
but in springs and axles work has never been so scarce for severa! 
years. The demand for various classes of springs used in auto- 
mobile engineering, on the contrary, is constantly increasing 
and can scarcely be met. Several further extensions to plant 
are being carried out by firms in the crucible steel trade. The 
financial stringency in nearly all parts of the world is adversely 
affecting foreign trade, but the abundant harvests which are 
being gathered in Russia, Canada, South America and else- 
where should soon bring some relief. Trade with Canada, South 
Africa and Australia has been easier for several months. A 
substantial increase in trade with the United States is expected 
to follow the introduction of the new tariff, as the duties on a 
number of Sheffield products are substantially reduced therein. 





A Serious Labour Disturbance. 

The production of steel castings has been almost 
paralysed this week by a strike of the whole of the union moulders, 
who profess to be aggrieved by the employment of a number of 
non-union men by Edgar Allen and Co. ‘The foundries of John 
Brown and Co. and William Jessop and Sons, where only non- 
union moulders are employed, are not affected by the dispute. 
About 1200 men came out, along with 500 boys, who could not 
work in their absence. Up to the present time there appear 
to be no signs of an early settlement, as no negotiations 
is sail, are proceeding between the parties, and if the strike 
continues the consequences to a large section of the local steel 
industry must prove disastrous. In the absence of castings a 
good deal of the armament and engineering work will be 
brought to a standstill. 





Fuel. 

The position of steam coal is slightly stronger, especially 
as regards the best grades, and the demand for fuel for industrial 
consumption shows little if any diminution, although the pro- 
longation of the moulders’ strike cannot help but affect it 
considerably. The shipment tonnage is about normal. The 
recent increases in freights have resulted in a slightly lessened 
tonnage being dealt with. There is little fuel in stock at the 
South Yorkshire pits. Owners are holding out for current 
prices on forward business, but coasumers still prefer to rely 
on the open market. Small fuel is less active, and some stocks 
are accumulating. Quotations at pits :—Best South Yorkshire 
hards, 13s. to 13s. 3d.; best Derbyshire, 11s. 9d. to 12s.; seconds, 
lls. to lls. 6d.; steam cobbles, 10s, 6d. to 11s, 

















NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Iron Trade. 

THE proverbial perversity of the Cleveland iron market 
is strikingly displayed at the present time. During the opening 
week of this month trade was brisk, many substantial orders 
were placed and consumers showed a readiness to follow the 
advance in values of iron. With the second week came a reaction, 
and now prices have fallen to a very low level. It is very diffi- 
cult to account for the present state of affairs. There is certainly 
nothing in the statistical position to warrant such a rapid fall 
in prices. The stock in the public warrant stores shows a steady 
decline ; makers’ stocks, too, are probably no more than sufti- 
cient to meet current requirements. The shipments are highly 
satisfactory, and there is, it is believed, a large volume of business 
still to be placed on continental account. According to all 
precedents, prices should be at a high level, and yet, as a fact, 
the reverse is the case. One of the most disturbing features just 
now to those engaged in the manufacture of pig iron is the high 
cost of raw materials, and until there is some relief in this direc- 
tion ironmasters can scarcely turn out iron at the prices now 
quoted. Under the present conditions it is not surprising to 
find that the number of furnaces in blast has been reduced. 
Bolekow, Vaughan and Co. have put out of blast a furnace pro- 
ducing hematite, while Walker, Maynard and Co. have damped 
down one of their Redcar furnaces which has been engaged in 
the production of Cleveland pig iron, and possibly in the near 
future other firms may restrict the output. This would un- 
doubtedly strengthen the market position, and would probably 
tend to ease the present high prices of raw materials. Happily, 
makers are fairly well supplied with orders at more remunerative 
rates than those at present quoted, and, although they are, 
naturally, anxious to dispose of their autumn make, they refuse 
to do business upon the current prices of warrants. Sales of 
No. 3 G.M.B. Cleveland pig iron have been made this week at 
54s. 104d., but buyers are not disposed to pay more than 54s. 9d. 
On the other hand, however, producers, as a rule, ask 55s., and 
even more. No. 1 Cleveland pig is 57s. 6d.; No. 4 foundry, 
54s. 44d.; No. 4 forge, 54s.; and mottled and white iron each 
53s. 9d. All the foregoing quotations are for early delivery, 
but possibly purchases could be made at round about the same 
prices for delivery to the end of the shipping reason. 


Hematite Pig Iron. 

The expected expansion of business in East Coast 
hematite pig iron does not yet appear to have materialised. 
Indeed, the business transacted has been on a very limited 
seale, and values have continued on the downward grade. The 
number of inquiries in circulation, however, are indicative of 
an increasing volume of business in the near future, and it 
seems unlikely that makers’ prices can fall much below their 
present level in view of the high cost of production. Business 
has been done this week in mixed numbers of hematite at 66s. 
per ton for early delivery, but makers decline to recognise such 
a figure as the general market quotation. Some makers will 
not accept below 66s. 6d., while up to 67s. has been quoted in 
some cases. 


Iron-making Materials. 

In the foreign ore trade some buying on acomparatively 
small scale was done in the latter part of last week at a price 
stated to be about 19s. 6d. for best Rubio of 50 per cent. quality. 
But the transaction was not of sufficient magnitude to afford 
a real test of the market, and merchants adhere with some 
firmness to the 20s. quotation, which has now ruled for some con- 
siderable time past. The strength of the coal market tends to 
keep coke at a high level, but sellers have shown a disposition 
to make some concessions in view of the weakness of the iron 
market, and 17s. 6d. to 17s. 9d. per ton is about the average 
price of medium furnace qualities delivered at the works. 


Manufactured Iron and Steel. 

The dulness which prevails just now in the market for 
manufactured iron and steel is certainly abnormal, as a revival 
of business usually manifests itself in the early part of September. 
While the works are actively employed on current contracts. 
and are likely to be for some months ahead, the fact remains 
that new orders are not coming in to replace the old in anything 
like a satisfactory volume, Consumers consider the current 
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quotations prohibitive, in view of the reduced cost of hematite, 
and, consequently, restrict their purchases to covering immediate 
requirements in the hope that concessions will be made in the 
nearfuture. The following are the principal market quotations : 

Common iron bars, £8 5s.; best bars, £8 12s. 6d.; best best 
bars, £9; packing iron, £6 15s.; iron ship angles, £8 5s.; engi- 
neering angles, £8 5s.; iron ship plates, £7 10s.; iron girder 
plates, £7 10s.; iron ship and girder rivets, £9 5s.; iron sheets, 
singles, £8 7s. 6d.; iron sheets, doubles, £8 12s. 6d.; steel bars, 
basic, £7 5s.; steel bars, Siemens, £7 5s.; steel ship angles, 
£7 17s. 6d.; steel ship plates, £7 15s.; steel boiler plates, £8 15s.; 
steel engineering angles, £7 17s. 6d.; steel sheets, heavy singles, 
£8 5s. to £8 7s. 6d.; steel joists, £6 7s. bd.; steel hoops, £8 2s. 6d.; 
steel strip, £8, all less the customary 2} per cent. Light iron 
rails, £7 to £7 5s.; heavy steel rails, £6 10s.; steel railway sleepers, 
£7 10s., all net at works. Cast iron chairs, £4 15s.; cast iron 
pipes, Ifin. to 2in., £6 2s. 6d.; 3in. to 4in., £6 5s. to £6 7s. 6d.; 
din. to 8in., £6 to £6 2s. 6d.; 10in. to l6in., £6 2s. 6d.; and cast 
iron columns, plain, £7 7s. 6d. to £7 10s. f.o.r, at makers’ works. 
Iron and steel galvanised corrugated sheets, 24-gauge, in bundles 
stand at £11 per ton f.o.b. 





Shipbuilding and Engineering. 

All the large shipbuilders on the North-East Coast, 
and especially those engaged in the production of higl.-class 
vessels, continue to be exceptiona!l'y busy and the work in course 
of construction and booked guarantees a brisk state of affairs 
for along time tocome. The work on the Tyne is very extensive. 
Sir W. G. Armstrong, Whitworth and Co. alone have in hand 
four large battleships, two coast defence battleships, a light 
cruiser, the hull and machinery of two British submarines, and 
the machinery only of two others being built at Barrow, as well 
as other work. At their Elswick works they have the Brazilian 
battleship Rio de Janeiro and the British light cruiser Birming- 
ham fitting out afloat, and satisfactory progress is being made 
with two Norwegian coast defence battleships on the stocks. 
The Chilian battleship Almirante Latorre will be launched 
n November, and efforts are being made to speed up the sister 
ship Almirante Cochrane. At Jarrow, Hebburn, and Wallsend 
several torpedo-boat destroyers are in various stages of con- 
struction. In the marine engineering trade the state of employ- 
ment is most satisfactory, the various kinds of ship plant being 
in strong and urgent request, so as to supply vessels that have 
recently been launched and many others that are well advanced 
towards completion. 


Coal and Coke. 

A firm tone is maintained in the coal market. So far 
as new business is concerned, transactions are in abeyance, as 
buyers generally are holding off pending the settlement of 
several large coal contracts now under consideration, and until 
these are cleared off the market the demand is likely to rule slow. 
In the gas coal section the outlook is fairly bright, collieries are 
fully sold for weeks ahead, and provided tonnage runs in ample 
supply present prices are likely to be the minimum for weeks to 
come. Best Durham gas coal is firm at 15s., with second 
qualities at 14s. There is, perhaps, a littlke more bunker coal 
offering for early loading, and best qualities are quoted at 14s. 
and ordinary qualities at 13s. Coking coal is fairly plentiful 
at 13s. to 14s., according to quality. Gas coke isin good inquiry 
for export and good brands get 17s. 6d. to 17s. 9d. f.o.b., while 
foundry coke is in rather better request at 18s. to 20s. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Pig Iron Warrant Market. 

ArreERr a brief spell of activity business on the Glasgow 
pig iron warrant market has fallen into a state of comparative 
idleness. The total turnover during the week did not exceed 
10,000 tons, and, owing to an absence of buyers, prices steadily 
declined, showing a decrease of Is. 5d. per ton compared with 
previous week. Transactions in Cleveland warrants took place 
during the week at prices varying from 54s. 9d. down to 54s. 4d. 
cash, 55s. 10d. to 54s. 84d. one month, and 56s. 4d. to 55s. 04d. 
three months. The reduction in prices has induced some extra 
buying, principally on continental account, but business with 
ihome consumers is extremely dull and mostly going against 
contracts. In consequence of the relatively high costs of pro- 
duction in comparison with the prices obtained, the tendency is 
to reduce the output, and already two furnaces in Scotland, both 
making hematite, have been blown out. There are now 86 
furnaces in blast in Scotland, compared with 88 in the previous 
week and 88 in the corresponding period last year, and of the 
total 35 are producing ordinary, 46 hematite, and 5 basic iron. 
The imports of pig iron into Grangemouth from Middlesbrough 
and district during the week amounted to 13,507 tons, compared 
with 7375 tons in the same week last year. 


Reduction in Makers’ Prices. 

In sympathy with the conditions prevailing in the 
Glasgow pig iron market the prices of makers’ iron have been 
again reduced 6d. per ton. Monkland is quoted, f.a.s. at Glas- 
gow, No. 1, 68s.; No. 3, 66s. 6d.; Govan, No. 1, 66s.; No. 3, 
64s. 6d.; Carnbroe, No. 1, 71s. 6d.; No. 3, 67s. 6d.; Clyde, No. 1, 
73s. 6d.; No. 3, 68s. 6d.; Gartsherrie, Summerlee, Calder, and 
Langloan, Nos. 1, 74s.; Nos. 3, 69s.; Glengarnock, at Ardrossan, 
No. 1, 74s.; No. 3, 69s.; Eglinton, at Ardrossan or Troon, No. 1, 
68s. 6d.; No. 3, 67s. 6d.; Dalmellington, at Ayr, No. 1, 69s. 6d.; 
No. 3, 67s. 6d.; Shotts, at Leith, No. 1, 74s.; No. 3, 69s.; Carron, 
at Grangemouth, No. 1, 74s. 6d.; No. 3, 69s. 6d. perton. Scotch 
hematite is quoted 71s. per ton for delivery at West of Scotland 
steel works. 


Finished Iron and Steel. 

The position of the iron and steel trades has not been 
very encouraging. While some branches are experiencing a 
welcome increase in business, others remain comparatively 
inactive. Reports from steel makers are to the effect that 
specifications are not coming to hand as expected, and it is with 
difficulty that mills are kept employed. There is an absence of 
fresh business in the home market, consumers generally not being 
inclined to purchase beyond immediate requirements, but the 
export demand is more satisfactory. Ship plates imported from 
abroad are being offered freely in the Clyde district at prices 
much less than those of local producers, but buyers in most cases 
are holding off from this material also. In the black sheet trade 
orders are more plentiful, and both the heavy and thin gauge 
departments are husy. Galvanised sheet makers also report an 
increasing demand, and the position of the department is much 
more encouraging. In the malleable iron trade, however, the 
position is practically unchanged. There is still a shortage of 
business even with the basis price quoted at £7 10s. per ton, less 
5 per cent., and mills are running considerably below their 
productive capacity. The current export prices are not low 
enough to enable local makers to compete with the lower priced 
foreign material. Wrought iron and steel tube makers are 
anxiously awaiting some expansion in business, the reduction 
in prices having effected no marked increase so far. 


Scotch Coal Trade. 
The recent spell of prosperity in the Scotch coal trade 
still continues, and the outlook is distinctly promising. In the 


West of Scotland trade is exceedingly busy, and with a large 
home and export demand there is every reason to regard the 
present position as satisfactory from the owners’ point of view. 
All qualities of coal participate in a heavy demand, and it is 
with difficulty that merchants_are managing to cover their 





requirements. ‘The better qualities of ell coal are greatly in 
request, and’prices show a firmer tendency. There is a large 
demand for splint coal, and the best qualities are unobtainable 
in less than two weeks. Navigation and steam coals are also 
being well taken up. _In smalls, treble and double nuts continue 
to command attention, but singles are somewhat easier. In 
connection with the allocation of the Russian railway contracts, 
Scotch coals were not originally asked for, but it is expected 
that should the contractors find any difficulty in arranging for 
supplies in Neweastle and Yorkshire their attention may be 
turned to Scotch collieries. Ell coals (best brands) are quoted 
f.o.b. Glasgow 13s. 3d.; splint, 12s. 9d. to 15s. 6d.; navigations, 
lis. to 16s. 9d.; steams, 12s. to 13s. 6d.; treble nuts, 13s. 9d.; 
doubles, 13s.; and singles, lls. 3d. per ton. In the Lothians 
the demand has not been quite so heavy, and some qualities are 
decidedly weaker. Treble and double nuts are, however, in 
good request, and bookings for these qualities are heavy. There 
is a@ decrease in shipments of 10,000 tons compared with last 
week. Best screened coal is quoted f.o.b. at Leith, 13s.; 
secondary qualities, lls. 9d. to 12s. 3d.; trebles, 13s. 9d. to 14s.; 
doubles, 12s. 6d. to 12s. 9d.; singles, lls. to lls. 6d. per ton. 
The Fifeshire coal trade is extremely active. Best screened 
navigation coal is quoted 16s. 6d. to 17s.; unscreened, 14s. 6d. 
to 15s.; first-class steam, 14s. 3d. to 14s. 6d.; third quality, 
lls. 9d. to 12s.; trebles, 14s. 3d. to 14s. 6d.; doubles, 12s. 6d. to 
13s.; and singles, 11s. to 11s. 6d. per ton, f.o.b. at Burntisland 
or Methil. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. 

THERE was no great change to note in the steam coal 
trade during the past week, although an improved demand 
eaused more activity. New business appears to have been 
chiefly for prompt delivery, buyers holding back for better terms 
as regards forward delivery. Prices on the whole were well 
maintained, both for present and contract business. Latest : 
The market very firm for Admiralties, lower qualities somewhat 
easier. Forward delivery prices are still upheld. Following 
approximate prices :—Steam coal: Best Admiralty large, 20s. 
to 20s. 6d.; best seconds, 18s. 9d. to 19s. 3d.; seconds, 17s. 9d. 
to 18s. 6d.; ordinaries, 17s. to 17s. 6d.; best drys, 18s. to 19s.; 
ordinary drys, 16s. to 16s. 6d.; best bunker smalls, 10s. to 
10s. 6d.; best ordinaries, 9s. 3d. to 9s. 9d.; cargo smalls, 7s. 
to 7s. 6d.; inferiors, 6s. to 7s.; washed smalls, lls. to 12s.; 
best Monmouthshire black vein, large, 17s. to 17s. 3d.; ordinary 
Western Valleys, 16s. 3d. to 16s, 9d.; best Eastern Valleys, 
15s. 9d. to 16s. 3d.; seconds, 15s. 3d. to 15s. 6d. Bituminous 
coal: Best households, 19s. to 20s.; good households, 17s. to 
18s.; No. 3 Rhondda, large, 16s. 6d. to 17s.; smalls, 12s. to 
12s. 6d.; No. 2 Rhondda, large, 12s. 3d. to 12s. 9d.; through, 
10s. 6d. to lls. 6d.; No. 2 smalls, 7s. 6d. to 8s.; best washed 
nuts, 16s. to 16s. 6d.; seconds, 15s. to 15s. 6d.; best washed 
peas, 14s. 6d. to 15s.; seconds, 13s. 6d. to 14s. Patent fuel, 
20s. to 22s. Coke: Special foundry, 28s. to 30s.; good foundry, 
23s. to 26s.; furnace, 19s. to 2ls. Pitwood, ex ship, 22s. to 
22s. 3d. 


Newport (Mon.). 

Although tonnage has improved, stocks still remain 
rather heavy, and business is of a moderate character. Prices 
have been well maintained, both for prompt and forward 
delivery. Smalls are plentiful and easy. House coals stationary. 
Following approximate prices :—Steam coal: Best Newport 
black vein, large, 16s. 9d. to 17s.; Western Valleys, 16s. to 
16s. 6d.; Eastern Valleys, 15s. 6d. to 16s.; best sorts, 15s. to 
15s. 6d.; best smalls, 7s. 9d. to 8s. 3d.; seconds, 6s. to 7s. 
Bituminous coal: Best house, 18s. to 19s.; seconds, 16s. 6d. 
to 17s. 6d. Patent fuel, 19s. to 20s. Pitwood, ex ship, 22s. 
to 22s. 3d. 


Swansea. 

Swansea anthracite coal market shows a quiet tendency. 
Swansea Valley large not so firm, red vein large steady, and a 
good market, machine-made nuts and cobbles easy, rubbly 
culm and duff quiet. In the steam coal section there is little 
change to note. Following approximate prices :—Anthracite 
coal: Best malting, large, 21s. 6d. to 24s. net ; second malting, 
large, 19s. to 20s. net; big vein, large, 17s. to 18s., less 24 per 
cent.; red vein, large, 12s. 9d. to 14s. 6d., less 24 per cent.; 
machine-made cobbles, 2is. 6d. to 23s. net ; Paris nuts, 23s. 6d. 
to 26s. net; French nuts, 23s. 6d. to 25s. 6d. net; German 
nuts, 23s. 6d. to 25s. 6d. net; beans, 16s. 6d. to 18s. 6d. net ; 
machine-made large peas, 12s. to 13s. 6d. net; rubbly culm, 
6s. 6d. to 7s, less 24 per cent.; duff, 4s. 9d. to 5s. 3d. net. 
Steam coal: Best large, 19s. to 20s., less 24 per cent.; seconds, 
14s. to 16s., less 24 per cent.; bunkers, lls. 3d. to 12s. 3d., 
less 24 per cent.; smalls, 7s. 9d. to 8s. 6d., less 24 per cent. 
Bituminous coal: No. 3 Rhondda, large, 17s. to 18s., less 2} per 
cent.; through and through, 13s. 6d. to 14s. 6d., less 24 per cent.; 
smalls, 10s. 6d. to lls. 6d., less 2} per cent. Patent fuel, 18s. 
to 19s., less 24 per cent. 


Iron and Steel Trades. 

Last week was a busy one at Dowlais Works, all mills 
and departments being fully engaged. Following approximate 
prices :—Pig iron: Standard iron, 54s. cash and 54s. 3d. month ; 
hematite mixed numbers, 67s. 3d. cash and 67s. 6d. month - 
Middlesbrough, 54s. 5d. cash and 54s. 8d. month; Scotch, 
60s. 44d. cash and 60s. 74d. month; Welsh hematite, 74s. to 
75s. dd.; East Coast hematite, 74s. c.i.f.; West Coast hematite, 
74s. 6d. c.i.f. Steel bars: Siemens, £4 16s. 3d. per ton; Bes- 
semer, £4 l6s. 3d. per ton; steel rails, heavy sections, £6 10s, 
to £6 15s. Iron ore, Rubio, 18s. 9d. to 19s. 3d. 


Tin-plate and other Quotations. 

There is little alteration to report in the tin-plate trade. 
Following approximate prices :—T.C. 20 by 14 by 112 sheets, 
13s. 3d.; T.C. ternes, 28 by 20 by 112 sheets, 23s. 3d.; finished 
black plates, £9 15s. to £10 per ton; galvanised sheets, 24 g., 
£11 to £11 5s. per ton. Block tin, £195 cash and £194 10s. 
three months. Copper, £75 5s. cash, £73 13s. 9d. three months. 
Lead: English, £20 15s. per ton; Spanish, £20 10s. per ton. 
Spelter, £21 5s. per ton, Silver, 273d. per oz. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 13th. 

THE low level which pig iron reached within the past month 
has led to heavy buying. So far as basic and Bessemer in 
merchant furnace yards are concerned stocks are lower than they 
have been for many years. Other grades are available at near 
cost price, and, in consequence, some curtailment is resulting. 
Plates and shapes are about the most active, and recent buyers 
are promised deliveries in some cases in thirty days. The open 
market quotation is now 1.45, and premiums have taken flig!.t. 
Total transactions in finished steel material for the past week in 
the Pittsburgh district estimated at 200,000 tons. The Inter- 
national Harvester Company contracted for 80,000 tons bars 
for delivery up to July Ist, 1914. Other interests contracted 
for 45,000 tons. Building projects took 18,200 tons. Battle- 
ship No. 39, 14,000 tons, and 5000 tons for railway work. Wire 
nails and wire products are the weakest on the list. All mills 
are steadily wiping out their surplus orders, and a few weeks more 


a 
will bring matters to a critical point, with a curtailment 

capacity in some mills. The railroads will soon be heard fy : 
with orders for several hundred thousand tons for 1914 ditene 
but nothing is known as to the size of orders. But good author’ 
ties incline to the belief that while the roads will inquire, it will 
probably be some months before definite contracts will hy 
placed. Prices will be maintained. Notwithstanding ta ift 
and currency discussions and the severity of the Interstat 
Commerce decisions, and the pending arbitrations, which will 
increase wages of railway servants, the roads are doing wal 
and have all the traffic they can handle. Stocks of copper on 
hand July 3ist, 53,594,945 lb. Spot copper advanced ti 
15}. Exports for the week 9399 long tons. But little has hoon 
sold to European consumers. This month will show the effent 
of the Lake strike. i 








CATALOGUES. 


PoweR PrLant ComPaANy, 


THE Limited, West Drayton 
Middlesex.—List No. 7 has reached us. It contains illustra’ 
tions and descriptions of the firm’s flexible couplings. Thus. 


trations show these couplings in use in connection with various 
kinds of drives. Prices, dimensions, code words, and other 
particulars are included. 

8. Urrrna, Leadenhall-chambers, 4, St. Mary Axe, E.G 
This is a very well-compiled pamphlet dealing wit! the Prat 
system of induced draught. Engineers interested in steam 
raising plants will find the publication useful, for it deals with 
the system in a@ very clear manner. It is a well-illustrated 
publication written on practical lines. 

Jas. Pottock, Sons anp Co., Limited, 3, Lloyil’s-avenye 
E.C.—“ Latest Developments of the Bolinder Oil Ey vine ” i 


the title of an exceptionally well got-up publication sont to us 
by this firm. It contains among other things excellevt illustra. 
tions of the Bolinder oil engine works, also illustrations cf the 


engines themselves, and boats in which the engines |iave been 
fitted. There is also some interesting reading matter, The 
publication is a credit to the firm that has issued it. 

THe LunKken Company, Limited, 55, Great Dover-street, 
S.E.—This is a neat pamphlet dealing with indicators, Woe 
note that several important improvements have been made in 
the firm’s indicators since the previous pamphlet was published, 
and this new edition has been issued with the object of bringing 
these to the notice of those interested in things of this deserip. 
tion. The indicators are described in a very clear manner with 
the aid of sectional drawings and other illustrations. 

Kermopes, Limited, 35, The Temple, Dale-street, Liverpool, 
—A catalogue received from this firm is devoted to the Kermode 
systems of liquid fuel for the production of power. There 
are three systems described, namely :—{1) The pressure jet 
in which the oil is atomised by pressure ; (2) the air jet, in which 
the oil is atomised by air pressure ; and (3) the steam jet. The 
book contains a number of illustrations, including views of 
H.M.S. Dreadnought, H.M.S. Swift, in which this apparatus 
has been fitted. 

THe MUNICIPAL ENGINEERING AND CONTRACTING Company, 
London agent, A. L. Underwood, 3 to 5, Queen-street, Cheap- 
side, E.C.—This is a well-illustrated publication dealing with the 
‘“* Austin” improved cube concrete mixer, @ machine that is 
very extensively used in America for concrete mixing. The 
book describes the characteristics which machines of this kind 
should possess, and then points out that the ‘ Austin ” mixer 
possesses every one of them. ‘“‘ Austin ” mixers, it seems, have 
been and are being used on some very large contracts, including 
the Panama Canal. 

A. REYROLLE AND Co., Limited, Hebburn-on-Tyne.—Two 
new lists have been received. One deals with ironclad switch. 
gear. There are illustrations showing switch gear for controlling 
the power supply from a hydro-electric supply system to a large 
cement works in Canada. One shows the complete switch- 
board, consisting of main incoming switch, summation meter, 
instrament, and ten consumers’ feeder panels. Another shows 
the main switch in detail. This is a 3000-ampére three-phase 
switch, with two-pole time limit overload and _no-voltage 
releases. All the switches are interlocked and so connected 
that the slightest movement toward withdrawing the switch 
carriage operates on the ordinary tripping mechanism of the 
switch handle gear. By this means one is effectually prevented 
from pulling out the switch carriage when current is passing 
through the circuit, and, moreover, the switch carriage must be 
plugged right home before the circuit can be closed. ‘Thie other 
catalogue deals with the Merz-Price protective gear. 


THe Sturtevant ENGINEERING Company, Limited, 147, 
Queen Victoria-street, London.—A new list forwarded to us by 
this company has reference to the Sturtevant automatic coal 
crusher and sampler. The coal is fed into a hopper in 3in. 
pieces or finer, where it is nipped by crushing members and is 
then subjected to gradual reduction until discharged at the 
periphery below. A sample spout is placed opposite the dis- 
charge opening and is arranged to remove a certain percentage 
of the product—5, 10, or 15 per cent. The sample thus secured 
is said to be exactly representative of the whole, including the 
correct proportion of coarse and fine ; slate, sulphur, or other 
impurities that are fed to the machine. This sample is the 
direct discharge, unaffected by scrapers, mixers, or other devices. 
An illustration shows that the machine is very simple, massive, 
and compact, amply strong to crush coal and the impurities 
found therein. It is instantly adjustable for fine or coarse 
work while in operation by simply turning the hand wheel. It 
may be set as fine as }in. or as coarse as jin., and delivers 
a uniform product. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. C. C. WAKEFIELD AND Co., manufacturers of lubricat- 
ing oils and patentees of the Wakefield mechanical Jubricator. 
will, on the 29th September, remove to new and exten-ive offices 
at Wakefield House, 30-34, Cheapside, E.C. 








Tue InstrruTion oF Mininc Enarneers.—The twenty- 
fourth annual general meeting will be held at Manchester on the 
24th, 25th, and 26th inst. On Wednesday morning, the 24th, 
members will assemble in the Lord Mayor’s Parlour, Town Hall, 
Albert-square, when the following papers will be read or taken 
as read :—(1) “‘ A Method of Measuring Goaf Temperatures, | 
by T. F. Winmill; (2) “ The Absorption of Oxygen by Coal, 
by T. F. Winmill; (3) ‘ Dust Problems in Mines and their 
Solution,” by Hermann Belger and A. Owen Jones; (4) | isn 
ther Researches in the Microscopical Examination of (oa, 
especially in Relation to Spontaneous Combustion,” by Jmes 
Lomax. Four other papers, already published in the Irans- 
ac’ions”’ of the Institution, will be open for discussion. ge 
Wednesday afternoon alternative excursions have been arrange: 
to Mather and Platt’s works at Newton Heath, and to | iliking- 
ton’s Tile and Pottery Works, Clifton Junction. On Thursday 
W. T. Glover and Co.’s electric cable works, the — 
Ship Canal, the National Gas Engine Co.’s_works, and 
Brushes and Ashway Gap Reservoirs will be visited, and in the 
evening a lecture by Professor H. B. Dixon on acu rage 
Experiments at Eskmeals ”’ will be delivered at a recept apts 
Manchester University. For Friday an excursion to the Astley 





Green Colliery has been arranged. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Tue slight upward tendency noted a week or two ago 
has not made any further progress ; few sales of weight have 
been cllected, and rates continue to be inclined to give way in 
some branches. Consumption of pig iron is regular; stocks 
at the German blast furnace works at the end of August were 
430,000 t., while at the same time last year they amounted to 
337,000 t., and at the end of July this year they were 337,000 t. 
Compared with last year, this shows a rise in stocks of 93,000 t. 
Production likewise has increased, being 1.64 million tons for 
August this year, compared with 1.52 million tons for the same 
month last year. For export reductions in price have been 
granted in order to meet the competition of French and Belgian 
works, but for inland sales quotations have not met with any 
official reductions. A little more life is reported in semi-finished 
steel, although inland consumption has decreased, owing to 
the poor condition of the finished iron industry, but the business 
on foreign account is brisk, and prices therefore are very firmly 
maintained. Steel billets for export are quoted 82s. to 83s. 
p.t. and raw plates 86s. to 87s. p.t. The accounts given of the 
bar trade are varying and somewhat unfavourable as regards 
forward sales. At the meeting of the members of the Steel Con- 
vention, which is to take place in Breslau on September 17th, 
prices for the fourth quarter will probably be fixed, and sectional 
jron may perhaps meet with a reduction in consequence of the 
slow trade that is being done. Employment at the hoop mills 
is pretty good, but work is only obtainable at reduced prices ; 
a recent quotation was M.123.50 to M.125.50 p.t. Discouraging 
accounts are given of the plate trade, and prices for heavy sorts 
have gone down to M.108 to M.110 p.t., while sheets can be 
bought at M.120 to M.126 p.t. From the wire market unsatis- 
factory reports are also coming in; the consumption in drawn 
wire is going down very much, both locally and on foreign account. 
The mills engaged in the production of rails and railway material 
continue actively employed ; the iron foundries are also busy, 
and so are the wagon factories, but the prices obtained leave but 
a small profit. 


List Quotations. 

The following are the current rates per ton free at 
works :—Raw spathose iron ore, M.13; roasted ditto, M.19; 
Nassau ced iron ore, M.14.50; spiegeleisen, 10 to 12 per cent. 
grade, M.82; white forge pig, Siegerland and Rhenish-West- 
phalian brands, M.69; iron for steel making, free Siegerland, 
M.72 to M.73; free Rheinland-Westphalia, M.74 to M.75; 
German Bessemer, M.81.50; Luxemburg foundry pig, No. 3, 
free Luxemburg, M.63 to M.65; German foundry pig, No. 1, 
M.77.50; No. 3, M.74.50; German hematite, M.81.50; good 
merchant bars, common quality, M.98 to M.102; iron bars, 
M.145 to M.148; basic hoops, M.125 to M.130; heavy steel 
plates, M.110 to M.114; steel plates for boilermaking purposes, 
M.120 to M.124; sheets, M.125 to M.130; drawn iron or steel 
wire, M.122. 50. 


Production of Pig Iron. 

According to official statements made by the Union 
of German Iron and Steel Masters, the output of pig iron in 
Germany, including Luxemburg, for August this year was 
1,638,824 t., compared with 1,647,718 t. in July this year and 
1,526,831 t. in August, 1912. Output in the different sorts of 
pig iron was as follows :—Foundry pig, 305,264 t., compared 
with 295,694 t. in August, 1912; Bessemer, 31,711 t., compared 
with 29,138 t. in August last year ; basic, 1,041,421 t., compared 
with 979,363 t.; steel and spiegeleisen, 223,978 t., compared 
with 178,183 t.; forge pig, 36,450t., compared with 44,453 t. 
Production during the period from January to August, 1913, 
was 12,854,208 t., as compared with 11,597,179 t. for the corre- 
sponding period the year before. 


Coal in Germany. 

On the Rhenish-Westphalian coal market the healthy 
position continues, although industrial coal was in compara- 
tively moderate demand during the last week in August, and 
business generally is rather less strong than is usual at this 
time of the year, but gas coal and house fuel meet with strong 
request and exports of coal are satisfactory. The coke business, 
on the other hand, leaves much to be desired. In Upper Silesia 
a very brisk business is being done in all descriptions of fuel ; 
stocks are very low, and the pits therefore show some reserve as 
regards the booking of fresh orders at current rates. 


Iron and Steel in Belgium. 

The general condition of the iron market has shown 
more life lately, and the number of contracts has increased for 
inland, but more éspecially for foreign consumption. Rates 
move steadily upwards, and compared with the minimum export 
quotations some time ago an improvement of 5f. to 6f. p.t. may 
be noted, iron bars, for instance, having moved from £4 19s. p.t. 
to £5 p.t., and basic bars from £4 15s. to £4 17s. p.t. The mills 
that were hard up for orders have quoted 127f. to 130f. p.t. 
for basic bars for home consumption, but, with an increasing 
demand, rates have moved df. to 7f. p.t. upwards, and the 
average quotation at present is 135f. p.t. for basic bars and 140f. 
p.t. to 145f. p.t. for iron bars. Rods have been quoted £5 3s. 
to £5 5s. p.t. in the Charleroi district, the inland price being 
142f. to 145f. p.t. ‘The plate trade remains depressed and quota- 
tions have decreased Is. p.t. Current quotations are :— 
Heavy steel plates, £5 6s. to £5 8s. p.t.; sheets of +sin., £5 13s. 
to £5 14s, p.t.: plates of ysin., £5 8s. to £5 10s. p.t. Hoops 
showed a little more strength last week, but quite recently 
German competition became very keen and export prices have 
decreased 2s. p.t., the average quotation being £6 8s. p.t. 
For home consumption quotations are fairly stiff. Basic plates 
stand at 146f. to 145f. p.t.; hoops, 170f. to 175f. p.t. Export 
price for wire No. 20 has decreased to £7 ls. to £7 3s. p.t. The 
foundries report themselves well provided with work. Rails 
and girders meet with good request, but competition is exceed- 
ingly firm in the last-named article, and rates have been reduced 
4s. p.t., the present quotation being £5 11s. p.t., free Antwerp. 
Inland prices are the same as before. Rails are firmly main- 
tained at 155f. to 157f. p.t., while girders for home consumption 
realise 165f. p.t., and U iron 172.50f. p.t. The position of the 
semi-finished steel trade shows a marked improvement. For 
inland consumption the following prices have been quoted since 
the beginning of this quarter :—Raw ingots, 92.50f. p.t.; rolled 
ingots, 100f. p.t.; steel billets, 107.50 p.t.; plates, 110f. p.t.; and 
for export f.o.b. Antwerp, ingots, £3 17s. to £3 19s.; steel billets, 
£3 19s. to £4; plates of jin., £4 1s. to £4 3s. 








Conrracts.—The War-office recently invited tenders for the 
supply and erection of a number of water softening and purify- 
ing plants at Woolwich Arsenal, these softeners forming an 
extension of the existing water purification plant at the Arsenal, 
which is already very large. The whole of the orders have been 
placed with Messrs. Lassen and Hjort, the makers of the Lassen- 
Hjort patented continuous automatic water softener. The 
firm informs us that in addition to the above it has received 
during the past month twenty-two orders for its softeners and 
purifiers. 


per day, another is for 300,000, and several are for 100,000. 
About half of them are repeat orders. 


One of these is for treating 400,000 gallons of water 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Ch y-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

pt of the complete specificati 

Any person may, on anu of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 

















DYNAMOS AND MOTORS. 


26,597. November 19th, 1912.—ImMPpROVEMENTS IN AND 
RELATING TO AUTOMATIC REGULATORS FOR DyNAMO 
Ex.ecrric Macuines, The British Thomson-Houston Com- 
pany, Limited, of 83, Cannon-street, London, E.C., and 
Alexander Henry St. Croix Watson, of 10, Rochester-road, 
Earlsdon, Coventry. 

This invention relates to automatic regulators of the quick- 
acting type, such as the Tirrill regulator, and has for its object 
to provide an improvement whereby the range of regulation 
may be largely increased beyond that which has hitherto been 
possible. G represents an alternating-current generator the 
field B of which is excited by an exciter C mounted on the same 
shaft. A represents a Tirrill regulator, the solenoid D of which is 
provided with a winding K energised from the terminals of the 
exciter C, and also with an additional winding E, which is excited 
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from a source of constant or substantially constant potential— 
in the present case an auxiliary generator F. The source of 
constant potential F also supplies the relay coil S of the regulator, 
the excitation of which is controlled by the floating contacts 
H of the regulator, one of the contacts being actuated by the 
solenoid D having the double winding above described and the 
other by a solenoid excited in accordance with load conditions 
on the circuit supplied by the generator. The contacts operated 
by the relay are connected to control the field of the >xciter 
in the usual manner. By suitable proportioning of the turns 
of the windings on the solenoid any desired regulation of the 
dynamo-electric machine voltage may be obtained.—August 
27th, 1913. 


ORDNANCE AND ARMOUR. 


26,278. November 15th, 1912.—_ImPpROVEMENTS IN PROJEC- 

tines, Sir W. G. Armstrong, Whitworth and Co., Limited, 
of Elswick Works, Newcastle-upon-Tyne, and Severiano 
Antonio de Castilho, Captain in the Brazilian navy, of Rio 
de Janeiro, Brazil. 

This invention relates to shells containing a number of separate 
receptacles, each filled with explosive so that it forms a separate 
explosive bomb. The interior of a thin-walled shell formed of 
cast or forged steel is filled with cups of steel or any other suitable 
metal arranged so that the axes of all the cups lie in the axis of 
the shell, each cup being filled with high explosive. A passage 
is formed in the base of each cup so that the flash ma; be com- 
municated from each charge to the next until all are exploded. 
The cups are prevented from turning by keys or set screws or 
any suitable method provided in the wall of the shell, and may 
be locked together by keys or projections. The cups are threaded 
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upon a central tube down which the flash from a nose fuse passes 
to a charge placed in a cavity in the base of the shell, the tube 
being filled with compressed powder pellets or loose powder. 
The head or nose of the shell screws on to the body and holds the 
cups in place. <A is the body and B the head, which screws on to 
A so as to hold in place cups C, each of which is filled with high 
explosive D. The cups are threaded on an axial tube E, which 
is filled with powder to convey the flash from a fuse, which 
screws into the head B to a bursting charge F in the base of the 
shell. The cups have holes G in their bases, and they are kept 
from turning relatively to the body and to one another by keys H. 
—August 27th, 1913. 


TESTING AND MEASURING INSTRUMENTS. 


8750. April 14th, 1913.—ImMpRrovEMENTS IN MICROMETERS, 
Ludw. Loewe and Co., Aktiengesellschaft, Berlin, N.W., 
Huttenstrasse 17-19, Germany, and Ernst Berhstein, 
Zeuthen 1/M. 

This invention relates to improvements in micrometers, 
and has for its object to devise an instrument of this nature 








capable of giving very accurate and exceedingly fine measure- 
ments. The gauge body is formed at one end with the usual 
measuring cheek A of hardened steel, whilst at the other end is 
secured a bush B, within which the micrometer screw is adapted 
to work, and having the usual measuring line C marked thereon 
parallel to the axis of the micrometer screw. In addition to the 
usual measuring line a second spiral or helical measuring line D 
is stamped, engraved, or otherwise impressed upon the bush B 
in such a manner that the distance between the lines D and C 
corresponds to the difference in measurement caused by the 
different initial temperatures at which the measuring instrument 
is calibrated. Assuming the normal calibration temperature of 
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the micrometer to be 0 deg. Cent., the measuring line C paralle! 
to the axis of the micrometer screw would be employed in the 
usual manner in connection with measuring instruments whose 
calibration temperature is also 0 deg. Cent. Thus, for example, 
if the micrometer is to be opened to a width of 90 mm., then the 
measuring tube or shell F must be rotated in known manner 
until the lower edge of the same coincides with the division 
marked 90 upon the measuring line 5 and the zero line on the 
circular scale of the measuring tube also corresponds with the 
measuring line 5. If, on the other hand, the micrometer is to be 
employed with measuring instruments which are calibrated at a 
temperature of 20 deg. Cent., for example, then the tube must 
be rotated until the zero mark thereon registers with the measur- 
ing line 4, which in this case is assumed to correspond with the 
calibration temperature of 20 deg. Cent.—August 27th, 1913. 


8751. April 14th, 1913.—IwproveMENTs IN GaucEs, Ludwig 
" Loewe and Co., Aktiengesellschaft, Huttenstrasse 17-19, 
Berlin, N.W., and Otto Moratz, Essenerstrasse 23, Berlin, 


N.W. 

The gauge body A has a resilient or yielding stop or buffer B 
mounted thereon in a position intermediate of the measuring 
cheeks C upon the side jaws with which the instrument is pro- 
vided. The stop or buffer consists of a piece of sheet steel, or 
like material, having turned-over ur flanged edges adapted to 
grip the body portion D of the gauge in such a manner as to he 
held fixedly in position thereby, and the stop is of such dimen- 
sions and is formed with a horizontal upper surface, while the 
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body portion of the gauge is hollowed to a curved or circular 
formation that a space is formed between the body of the gauge 
and the upper portion of the resilient stop or buffer. With such 
an arrangement it is impossible for an article inserted between 
the measuring cheeks to strike against the body of the gauge, 
and any shock of impact is readily absorbed by the resilient 
material from which the stop or buffer is formed. In the con- 
struction shown in the lower illustration the stop or buffer is 
formed by means of a pin F of soft or resilient material, such, for 
example, as lead, copper, wood, or the like, secured to the body 
of the gauge, and it will be clear that the form, size, and arrange- 
ment of the stop or buffer and the material from which the same 
is to be formed may be readily varied to suit varying require- 
ments.—August 27th, 1913. 


LIGHTING AND HEATING. 


19,264. August 22nd, 1912.—IMPROVEMENTS IN AND RELATING 
to Exvecrric Arc Lamps, Nigel Harington Balfour and 
Alfred Bishop Hitchin, chemist, both of 10, Vernon-place, 
Southampton-row, London, W.C. u 
This invention for improvements in and relating to electric 
are lamps has for its object to provide a self-contained portable 
electric arc lamp suitable for outdoor or st udio use, and consists 
in mounting the lamp standard on a base having a casing for 
the switch, fuse, and other gear necessary for use in connection 
with the lamp. As seen, the arc lamp A is adjustably mounted 
on the vertical standard B by means of a wire rope C running 
over pulleys D and a counterweight E. The standard B is 
supported at its lower end by a pedestal comprising a casing F 
mounted on legs G on a base frame H provided with castor wheels 
I. This casing F contains all the electrical gear necessary for use 
in connection with the lamp, such as the switch J, fuse K, and 
choking coils L shown. The lamp is electrically connected to 
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the source of supply by a length of flexible wire, a wall plug being | transverse Connection N. ‘Thus a radiator clement is composed 


used where possible. This lamp is self-contained and portable, 
and is thus very convenient for use in studios and outdoor build- 
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ng and repair work. In addition, the controlling gear of the 
lamp being enclosed in the casing the danger of electric shocks 
‘present with such apparatus is minimised.— August 27th, 1913. 


PUMPING AND BLOWING. 


25,549. November 7th, 1912.—-IMPROVEMENTS IN AND RELATING 
TO CENTRIFUGAL BLOWING MACcHINEs, Paul Pollrich, of 
Centralhof, Diisseldorf, Germany. 

This invention relates to centrifugal blowers for dust-extract- 
ing installations. The casing A of the centrifugal blower is 
directly combined with the motor casing B and the rotary 
member C is mounted directly on the shaft of the motor. The 
rotary member is cylindrical, and comprises four hollow centri- 
fugal passages D of quadrangular cross-section and straight 
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radial form, which open flush in the end wall of the rotary 
member, which is otherwise completely closed. Instead of the 
four hollow centrifugal passages of quadrangular cross-section 
here illustrated a smaller or larger number of passages of circular 
or polygonal cross-section can be employed, but the number of 
such passages should only be such that the ratio of their discharge 
area remains small relatively to the peripheral area of the 
rotary member.—August 27th, 1913. 


MACHINE TOOLS AND SHOP APPLIANCES. 


5445. March 4th, 1913.—ImMprRovEMENTS IN THE CASTING OF 
Raprators, Gebriider K6érting, A.-G., of Linden, by Han- 
nover, Germany. ; 

This invention relates to an improved method of casting 
multiple-column radiators with a plurality of elements in a single 











casting. The broken lines A, B, C denote the planes where the 
various halves of the patterns meet. A multiple-column radiator 
element G is composed of inter-connected hollow-columnar 
parts E, and the cross-connection or nipple N. The upper 


of the parts above or below the dotted lines B. The mould 
for one-half of the radiatorJelement is first prepared in the 
lower flask A‘, and the pattern used in making this mould carries 
the core prints for the cores of the cross-connection. The cores 
for the hollow columnar parts D are also inserted in the usual 
manner. The centre flask B! then receives on its opposite faces 
the impression or mould of the two adjacent half elements on 
each side of the dotted centre line B. The two half patterns 
impressed from opposite sides in the centre flask B! meet at 
this line B, so that the complete outer contour of adjacent halves 
of adjacent elements is obtained in this intermediate flask B'. 
The contiguous faces of the patterns at the plane B are so arranged 
as to give complete separation of the sand so as to prevent as far 
as possible the formation of a ridge or groove. To this end the 
two pattern halves H and J at the parts forming the cross- 
branches are made tubular, and either telescope into one another, 
as at M, or they may also have sharply bevelled edges O at their 
contacting faces. In this way any displaced sand falling into 
the hollow tubular part is completely separated from the sand 
of the mould, and a sharply defined junction is obtained. The 
same pattern may be employed for the mould in the end flask 
as in the centre or intermediate flask, merely by removing the 
core prints. The centre or intermediate flask B! is now com- 
pletely ready to place on the lower flask A’. The mould in the 
top flask C! is then prepared so as to complete the element k, 
the columnar parts G, and the nipple branch N.— August 27th, 
1913. 


MISCELLANEOUS. 


8130. April 7th, 1913.--IMPprRoveD Process ror THE REGENE- 
RATION OF OtL EMPLOYED AS ‘TRANSFORMER OIL AND THE 
Like ror Use For ExecrricaL PurRpPosEs, Siemens- 
Schuckert Werke, G.m.b.H., of No. 3, Askanischer Platz, 
Berlin, Germany. 

According to this process the oil to be regenerated which has 
been taken from the electrical apparatus is mixed with a suftlicient 
quantity of acetone, and the mixture is shaken some time. The 
resulting emulsion is then left to itself. It gradually separates, 
and after a certain period two sharply defined liquids are pro- 
duced, of which the upper consists of the lighter acetone contain- 
ing in solution the constituents of the oil of which the presence 
was the cause of the deterioration of the oil, whilst the lower 
and greater part of the liquid consists of the regenerated oil, con- 
taining, however, a considerable percentage of acetone. The 
upper acetone can be drawn off without further trouble. The 
acetone contained in the regenerated oil renders the latter easily 
inflammable, and therefore cannot be allowed to remain therein, 
but must be removed before the oil is used anew in the electrical 
apparatus. ‘The acetone can, however, be removed very easily 
from the oil by distillation and be recovered by condensing with- | 
out loss. In the same manner the acetone can be recovered for | 
the greater part from the upper layer of liquid composed of | 
acetone and its contained injurious constituents of the oil. 
The improved process is on this account of great industrial 
value, because it is easy to carry out ; it is very effective, and on 
account of the almost complete recovery of the acetone it is also 
very cheap, notwithstanding the high price of acetone.—Augusi 
27th, 1913. 


hand having ports in the respective compartments adapted j 
the rotation of the valve to register alternately with the openin : 
Means are provided for rotating the valve, as well as means 4 
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the ends of the valve casing for limiting the longitudinal move. 

ment of the valve in it and means for producing the longitudinal 

movement automatically with the rotary movement of the 
valve. There are five claims. 

1,067,562. Exvecrric Pume Governor, W. V. Turner, Edge. 
wood, Pa., assignor to The Westinghouse Air Brake Company, 
Pittsburgh, Pa., a Corporation of Pennsylvania. — Filed 
May 28th, 1907. 

The governor comprises a controlling device with an actuating 
piston subject to fluid pressure on one face. A valve mechanism 
establishes a communication from a source of fluid pressure to 
the opposite face of the actuating piston. It is operated by a 





23,100. October 10th, 1912.—Dritiinc or BorinGc MaAcuine | 
OPERATED BY PRESSURE FLUID HAVING WoRKING CyLIN- | 
DERS ARRANGED AT AN ANGLE TO EACH OTHER, Pokorny | 
and Wittekind Maschinenbau-A.-G., of Frankfort-on- | 
Main-Bockenheim, Germany. 

The invention relates to a drilling or boring machine operated | 

by pressure fluid, the working cylinders of which lie at an obtuse | 

or acute angle to each other in a plane or planes at right angles 
to the axis of the drill spindle. The invention has for its object | 
so to arrange the parts of the machine that in spite of the angular | 
position of the working cylinders it can without difficulty or | 
awkwardness be used to drill or bore in corners, but without the | 
dimensions of the machine being materially increased thereby, 
as is the ease in the hitherto known corner drilling machines. 





N° 23.100 
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predetermined increase in pump pressure to open a vent port 
to the opposite face and cause the movement of the piston in one 


direction. Similarly it is operated by a predetermined decrease 


in pump pressure to admit fluid under pressure to the opposite 

face, when a@ spring moves the piston in the opposite direction. 

There are three claims. 

1,067,770. T'wo-staGe Compression Pump, GG. J. Spohrer, 
Franklin, Pa., assignor to Wilson Motor Starter Company, 
Franklin, Pa._-Filed March 9th, 1912. 

The pump comprises a pair of cylinders of different diameters. 


| Pistons of different diameters are fitted in the eylinders and 


ulapted to reach said plane in their successive compression 


strokes. ‘The connecting-rod for the larger piston is connected 


067,770} 





For this purpose the drilling spindle is arranged within the 
external or complementary angle formed by the prolongation 
of the cylinder axes beyond their point of intersection. The 
axes A of the working cylinders B arranged at an acute angle to 
each other and straddling the axis of the crank shaft C intersect 
each other near to the crank shaft. Within the open angle X 
away from the crank shaft C and the working cylinders B, and 
formed by the axes A A, according to the invention, the drilling 
spindle D is arranged. The drilling spindle receives its rotation 
from a toothed wheel E fixed on the crank shaft C and engaging 
the toothed wheel F mounted upon the drilling spindle gD, 
but instead of the toothed wheels also a pawl gearing can be 
used. The double-acting working pistons H carry bolts M 
which are coupled to the crank pin O of the crank shaft by 
means of connecting-rods P.—August 27th, 1913. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,067,865. Vatve MercHANIsM FOR INTERNAL COMBUSTION 
Eneines, C. 7’. Cleve, San Francisco, Cal.—Filed April 
24th, 1912. 

The cylinder has a port, and @ cylindrical valve casing has in a 
cylindrical side thereof an opening communicating with this 
port. One end of said casing communicates with a source of 
supply of combustible mixture, the other end being open to 
exhaust. There is a rotary cylindrical valve in the casing 
formed with an oblique partition dividing the interior of the 





extremity of the columnar parts E may also open into a similar 








thereto adjacent the compression end of the piston, and the 
connecting-rod for the other piston is connected thereto at a 
point remote from the compression end. The pistons are 
operated simultaneously from the crank shaft in opposite 
directions at different rates of speed. ‘There are two claims. 





LAUNCHES AND TRIAL TRIPS. 





TRINGA, steel screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited, Newcastle-on-Tyne ; to the 
order of the Cork Steamship Company, Limited ; dimensions, 
300ft. long by 45ft. beam; to carry cargo and passengers ; 
engines, triple-expansion ; to be constructed by the builders ; 
trial trip, September 15th. 

KANDAHAR; built by Swan, Hunter and Wigham Richard- 
son, Limited, Wallsend-on-Tyne ; to the order of Sir John 
Ellerman (Bucknall Line); dimensions, 449ft. by 554ft.; to 
carry cargo; engines, triple expansion ; constructed by the 
Wallsend Slipway and Engineering Company ; the vessel has 
a cruiser stern ; @ speed of about 14 knots was attained on the 





valve into compartments opening at opposite ends thereof, 


trial trip recently, 
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which contains the largest peréentage of nitro-|in order that other important points may have full 
BIG NAVAL GUNS. glycerine, the gas volume ed i : sabe ts yreiudioed considerate 
; glycerine, the gas volume produced is the smallest, | and unprejudiced consideration. 
oa cea while the units of heat are greatest ; > y y increasing > pr ional wei ) ) 
THe improvements which have recently been ; ke greatest ; further, that (2) By increasing the proportional weight of the 
: : as the proportion of nitro-glycerine in a powder is | projectile a greater amount of the energy of the powder 


introduced have greatly increased the resistance of 
modern armour, Phis: result is not due to any new 
discovery, it is the fruit of much patient experiment 
and in\ estigation, Although, therefore, the thickness 
of the main armour on any warship is no greater than 
it was formerly, its capacity to withstand the direct 
impact of armour-plercing projectiles is far in advance 
of the vld types of armour plates. 

The latest modified Dreadnought type of vessel, 
with its huge displacement and heavy armament, 
may fave no thicker armour on its main belt than 
that on much older ships, but as this has a much 
higher resistance there is a great gain in protection, 
Formerly, too, the automobile torpedo of the White- 
head or Schwartzkopff patterns was more or less 
ignored as a factor in naval action, except as a 
coup de grace, or at best when at close range. Now, 
however, owing to the introduction of the gyroscopic 
steering arrangement and the heating of the com- 
pressed air, the accuracy and range of action of 
modern torpedoes have been so much increased that 
they must be considered, when in skilled hands, a 
gerious menace even at distant ranges. 

This fact and the fear, only too well founded, 


of great damage being done by high explosive 
shells, when fired at the unarmoured portions of 
a ship, have combined with other reasons to in- 


crease the future battle ranges to 8000 m. or 9000 m. 
No doubt when the enemy is being outmatched 
the victor will endeavour to choose his own position, 
and close in to short effective ranges in order to comn- 
plete the mastery. 


These Jong ranges and the additional armour 
resistance have rendered necessary a forward move- 


ment in gun power. It is quite admitted that with 
direct hits, ¢.e., when the projectile strikes the plate 
at right angles, the largest heavy gun until recently 
contemplated, viz., the 305 mm., could perforate the 
thickest ordinary armour at the long ranges named 
above. But in action glancing hits are the general 
rule, and the chance of a direct hit even at close 
range is extremely remote. A_ skilful commander 
will endeavour always so to manoeuvre his ship as 
to present to the enemy’s fire the most oblique target 
possible, 

As is well known, the 305 mm. gun has gradually 
been lengthened from 35 calibres to 40, then to 45 
calibres, and finally to 50 calibres in length. The 
weight of the propelling charge and the chamber 
pressure have also been progressively increased, so 
that a very large addition in power has resulted. 
This increase in power is due to the higher velocities 
obtained—velocities only attainable by the employ- 
ment of relatively large powder charges. Small 
chambers were certainly re-introduced by the Arm- 
strong Company some years ago, and guns now 
conform with this and other new principles, such 
as, for imstance, a different form of chamber, &c., 
but it has to be admitted that these high veloci- 
ties, whether employed with small or with large 
ordnance, are mainly responsible for the rapid 
wear of the bores of the guns experienced. Some 
authorities contended at one time that this erosion 
was not experienced with guns made by Krupp, but 
this statement is now known to have been erroneous, 
and based on an entirely incorrect hypothesis. The 
reasons for the rapid wear or erosion in high velocity 
guns are quite evident in the light of recent research, 
and are briefly as follows:—In order to obtain a 
high velocity it is necessary to use either a large 
charge at a comparatively low density of loading 
or a somewhat smaller charge at a high density— 
supposing other conditions to be the same—that is 
to say, the same initial velocity can be obtained with 
the same maximum chamber pressure, either by the 
use of a large charge of small dimensioned powder 
loaded in a large chamber or by a rather less charge 
of large dimensioned powder in a small chamber. 

Now, it is admitted that the erosion of equally 
proportioned guns is, for similar velocities, dependent 
on some function of the calibre, and, further, that 
in guns of any particular calibre it depends on the 
weight of charge. At first sight it might therefore 
be argued that the smaller charge of large-sized 
powder would be the best; but consulting Sir 
Andrew Noble’s researches—see Vol. cevi., Phil. 
Trans., Royal Soc.—the following table has been 
compiled showing for various explosives certain 
calorific data by which the ballistic energy and the 
erosive quality of different types of powder may be 
directly compared :— 


Density of charge ina 


closed vessel . 0.10. 20. - 30. 40. 50. 
Volume of Gas per Gramme of Explosive. 

Cordite Mark I, -- 878.5 875.5 848.0 820.0 798.8 

Cordite M.D. - 948.0 913.65 873.0 832.0 789.5 

Nitro-cellulose .. - 980.0 934.0 883.0 841.0 802.0 


Units of Heat per Gramme. 

«1174.0 1170.5 1186.5 1223.4 1287.0 
- 959.0 964.5 1008.0 1090.0 1178.0 
- 818.0 850.5 900.5 954.5 0 


Temperature of Explosive “* C.” 


Cordite Mark I, 
Cordite M.D. oe 
Nitro-cellulose .. 


_ Deg. Deg. Deg. Deg. Dey. 
Cordite Mark I. 3100 3760) 4485 «4960-8270 
ordite M.D. ‘ 2565 3240 3961 4551 5051 
Nitro-cellulose . . 2415 2815 3335 3832 4212 


It will be observed that with Cordite Mark I., 





reduced, the gas volume increases and the units of 
heat decrease. 

The energy of each powder can be approximately 
gauged by multiplying the volume of gas per gramme 
by the units of heat per gramme; thus, Cordite 
Mark I., as might be expected from the large per- 
centage of nitro-glycerine it contains, has the greatest 
energy, Cordite M.D. is next, and pure nitro-cellulose 
has least energy. The weight cf charge necessary to 
obtain the same ballistics will therefore be greatest 
for the pure nitro-cellulose and least for Cordite 
Mark I. Roughly, a charge 10 per cent. heavier 
will be required of nitro-cellulose than of Cordite M.D., 
and of this about 10 per cent. more than of Cordite 
Mark I, 

Further, it is a well-known fact that pure nitro- 
cellulose must, in order to obtain the highest value 
from it have a higher loading density than Cordite 
M.D., and although when maximum pressure takes 
place the density of the burnt portion of the charge 
is considerably less than the loading density, it may 
be higher with the nitro-cellulose than with Cordite 
M.D.; consequently, the temperature of explosion 
would in that event be as high, or perhapseven higher. 
The figures given in the table above fully account for 
the facts which have actually occurred, viz., that 
the use of pure nitro-cellulose powder, or, indeed, 
of any powder which requires a high loading density, 
has increased the erosion instead of decreasing it as 
was expected. 

This digression has been made in order to make 
clear the effect of the excessive high-density-loading 
which some artillerists favour, for besides the dis- 
advantage of rapid erosion there is also the certainty 
of a rapid falling off in ballistics, because eny wear 
in the gun allows the projectile to be rammed further 
into its seating and increases the chamber space. 
It is clear if this increase be supposed, for argument’s 
sake, equal for any size of chamber, that it will bear 
a far greater proportion to a small chamber than to 
a large one. Further, high density charges of large- 
sized powder usually give less regular velocities, and 
therefore also less accuracy than smaller powder at 
lower densities. The size and shape of the powder 
chamber require to be carefully considered and pro- 
portioned to the requirements of the gun. 

It may be assumed that a 50-calibre gun is the 
longest which is likely to be approved, as, owing to 
the flexibility of long guns, the accuracy is liable 
to be poor in comparison with that of shorter guns ; 
consequently, the limit of power has been reached 
with the 305 mm. gun, by which a service velocity 
of 915 m.s. has been obtained with a projectile weigh- 
ing 850 lb. There is no real difficulty in obtaining 
even higher velocities, except for the extremely 
rapid erosion and the serious reduction in velocity 
of subsequent rounds which would result. 

The dependence of erosion on calibre and weight 
of charge is well illustrated by the following table, 
which has been taken from one lately eompiled from 
actual experience :— 


Calibre Approximate Approximate life of 

of initial gun with service 
gun. velocity. charge. 

mm. m.s8. Number of rounds, 
233 .. 840 F 450 

233 .. 885 300 

305 .. 825 280 

305 .. 900 160 

343... 760 450 


Here, the 305 mim. 50-calibre gun which has an 
initial velocity approaching 900 m.s. when firing 
about 140 kilos. of M.D. Cordite, has an average life 
of 160 rounds, whilst a 343 mm. 45-calibre gun firing 
a slightly smaller charge of the same cordite giving 
an initial velocity of approximately 760 m.s. has an 
average life of 450 rounds. “Assuming the usual 
ratios, and admitting a proportionate amount of 
erosion, a 356 mm. 45-calibre gun, having the velocity 
of 760 m.s., would fire about 420 rounds, and a 
381 mm. 45-calibre gun 250 rounds, before these 
large guns would require to be provided with a new 
barrel or liner—after which they would again be equal 
to new guns. 

The operation of lining a gun is a somewhat 
protracted one, so that it is imperative that there 
shall be a reserve supply of guns to take the place of 
those worn out, and that the calibre and velocity 
of the gun shall be so chosen as to combine the 
longest possible life with ample power. 

There are several ways of augmenting the striking 
power of the gun, viz.:—(1) By increasing the calibre ; 
(2) by increasing the proportional weight of the 
projectile ; (3) by shaping the ogive of the projectile 
with a larger radius than usual; (4) by an increase 
in velocity. ; 

(1) It has been shown that according to actual 
practice a gun of large calibre having a moderate 
initial velocity is able to fire a far greater number of 
full rounds than a smaller one having a high initial 
velocity. This is of much interest and of particular 
importance, as it will be shown that the perforating 
energy of the larger gun with its moderate velocity 
is superior at the longer ranges to that of the high 
velocity smaller gun; and by a slight increase of 
initial velocity it would be superior at all ranges. 
It is preferred, however, not to magnify this unduly, 





is employed, and the armour-piercing energy is 
superior to that of the lighter projectile at all ranges ; 
but it has to be borne in mind that increase in the 
weight of the projectile increases the chamber pres- 
sure, and the charge may require adjustment. 

(3) By forming the heads of capped projectiles of 
a larger radius than formerly, the air resistance is 
much reduced, and consequently the projectile arrives 
at the object with a higher velocity than with the 
ordinary shape of ogive. This increase in striking 
velocity, combined with the use of the cap, greatly 
increases the perforating power of the projectile. 

(4) By increasing the initial velocity, it is evident 
that an increase in power is obtained, supposing the 
weight of the projectile to remain unaltered. 

Until recently, it has usually been laid down as an 
axiom that hard-faced armour should be attacked 
by a projectile whose calibre is approximately equal 
to the thickness of the plate ; but when the improved 
armour had passed the experimental stage, it became 
manifest that a corresponding forward movement in 
gun power was imperative. The’ difficulty was 
accentuated by the fact that a comparatively high 
striking velocity was necessary to ensure the per- 
foration of the improved armour when attacked by 
its own calibre of shell, and it became evident that 
it was well-nigh impossible to preserve the explosive 
charge of an armour-piercing shell from bursting 
when striking the plate, in which case no effect on 
material behind the plate could take place. 

By increasing the calibre and the weight of the 
shell proportionately, the striking velocity necessary 
to perforate the same thickness of plate is much 
reduced, so that an armour-piercing shell filled with 
high explosive can be effectively burst after per- 
forating the plate at much longer ranges. 

The experience which has been gained regarding 
the effect of large projectiles after perforating modern 
hard armour has led to the introduction of what is 
generally termed “ super-calibre’”’ projectiles, or 
projectiles of a calibre superior to the thickness of 
the plate they are intended to attack. Moreover, 
since the weight of the bursting charge is approxi- 
mately proportional to the total weight of the shell, or 
apprux.:mately as the cubes of the calibre, the de- 
structive or bursting effect of the heavier shell is 
greatly augmented, as it also rises more or less in 
the ratio of the weight of explosive or as the cube of 
the calibre. 

There is a tendency to increase the proportionate 
weight of the shell, and this may be achieved without 
greatly affecting the general disposition of the 
artillery ; but an increase in calibre of the: gun is 
necessarily limited by the number of guns the vessel 
is to accommodate, and the total weight which can be 
admitted for the armament. The thickness of armour 
is still more strictly limited, since it formsa very large 
proportion of the weight carried on the ship. It fol- 
lows, therefore, that while the thickness of the armour 
must remain nearly constant, the calibre of the gun 
may be increased to some extent. The general 
conditions governing this increase are :—(1) The 
greatest weight which can be allowed to the arma- 
ment; (2) the number of guns required; (3) their 
disposition within each turret, é.e., as twin, triple 
or quadruple guns ; (4) the disposition of the turrets 
in the ship, ¢.e., whether any of them are to be super- 
posed, as this affects the weight of the barbette 
armour; (5) the weight of the projectile, and the 
number of rounds of ammunition to be carried by 
the ship. 

It is obvious that for a similar type of guns and 
turrets, the larger the calibre the larger will be the 
turret ; and although modern ingenuity has done 
much to reduce the ratio, it still exists to some 
extent. 

Some foreign critics assert that wire guns are 
much heavier than the built-up guns made by conti- 
nental constructors. This is no doubt true, but if it 
be assumed that the metal of which the guns are 
manufactured is equally well disposed in either case, 
it requires no proof that the British gun must be the 
stronger. As a matter of fact, by giving the small 
margin of strength allowed by continental makers, 
there would be no difficulty whatever in making a 
wire gun of less weight than the continental gun. 
The method of allowing a large margin of strength 
in all guns is that adopted by the British Govern- 
ment, and the freedom from serious accidents with 
English made guns may be attributed in a great 
measure to this good practical rule. No instance of 
failure, when firing under ordinary conditions, has 
ever occurred with wire guns of Elswick construc- 
tion ; and even when firing high explosive shell, it is 
unlikely, with the high factors of safety allowed in 
the wire system, that any gun would actually burst 
with either armour-piercing or semi-armour-piercing 
shell filled with high explosive. In case of a prema- 
ture explosion, on the other hand, it is certain that 
guns built up of solid elements would be entirely 
destroyed, with the probability also of involving a 
good deal of damage to the ship, and the certainty 
of terrible loss of life. It is not asserted that a gun 
on the wire system would 'be uninjured. No doubt, 
the bore would be considerably damaged at the posi- 
tion where the shell burst, but, although it might 
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not be possible to fire the gun again, the ship’s struc- 
ture would remain intact. 

As regards longitudinal strength, the guns as made 
by British manufacturers, such as Armstrong, are cer- 
tainly as strong, if not stronger, than guns con- 
structed on any other system. No instance has ever 
occurred of a gun built on modern English lines 
failing from want of longitudinal strength—it is 
otherwise with guns constructed to other designs. 
A notable instance recently arose, when 24 cm. 
guns of French design failed at proof, fortunately 
without involving loss of life, but a number of guns 
of this new model had to be withdrawn from 
service. It is gathered that they were made on a 
similar system to the same calibre of gun of an earlier 
type, so that there can be little doubt that the margin 
of longitudinal strength of all these guns is small. 

Additional point is also given to this important 
question by the recent disastrous failure of the 
breech end of a 305 mm. gun at Pola, and by the 
failure during proof—fortunately without loss of life 
—of anothor 305 mm. gun made by a United States 
nrm. 

No difficulty exists in making a light type of gun, 
but it must be remembered that the recoiling energy 
is in the inverse ratio of its weight ; so that a gun of 
very light weight has a correspondingly large amount 
of recoiling energy, and this energy can only be 
absorbed either by arranging for a sufficiently long 
recoil or by strengthening up the whole structure of 
the mounting in order to resist the high stresses 
produced. It will be at once seen that in either case 
the weight of the mounting must be increased for :— 
The long recoil involves a larger turret and con- 
sequently a larger target exposed to hostile fire, or 
the higher stresses require greater strength and 
therefore a greater weight of material. The weight 
of the gun should therefore be governed entirely by 
considerations (a) of safety ; (6) of the efiect of the 
weight of the gun on the total weight of the gun and 
mounting, care being taken that the mounting has sufti- 
cient strength to resist all possible stresses which may 
be brought uponit. Itisfor these and similar reasons 
that the leading British firm so strongly advocates guns 
of ample weight; for it is clear that even if the light 
gun be sufficiently strong an economy in the weight of 
the gun does not generally mean a reduction in the 
total weight of the armament, if due regard is given 
to questions of strength. It is well known that ballis- 
tic tables have been specially compiled abroad for the 
purpose of showing off light guns giving a high initial 
energy per ton of gun; but these tables ignore all 
particulars of the mounting and other equally im- 
portant factors, and consequently impart an entirely 
fictitious impression. 

Many attempts have been made to reduce the 
weight, and consequently the strength of parts of 
the mounting, but with only indifferent success. 
In one case, the defective structure had to be entirely 
re-made, thus preventing a very valuable ship being 
placed in commission for several months. 

Just lately questions have been raised in connection 
with the trials of triple gun turrets which give additional 
point to these remarks. The triple gun turrets, de- 
signed and manufactured by the Armstrong Com- 
pany, on the Italian battleship Dante Alighieri, 
have had a most searching trial, the 305 mm. guns 
being fired with full service charges in every possible 
way, and the three guns in each turret were also 
fired simultaneously. The installation withstood 
these trials without showing the least sign of distress, 
and the authorities have expressed their entire 
satisfaction. 

The triple gun turrets, which were designed on the 
Continent, on the Austrian battleship Viribus Unitis, 
have carried out a similar series of trials, but not with 
the same success. The report states that the three 
guns in each of the forward turrets were fired right 
ahead and simultaneously by electricity. The result 
was that one turret was put completely out of action, 
being lifted clean off the roller path, and the ship has 
been in dockyard hands under repair ever since. 
The report further remarks that “if the three guns 
cannot be fired simultaneously, it is difficult to see 
what advantage the triple turret gives.” 

In another report dealing with the behaviour of 
the guns in the Italian navy—all of which were made 
by Armstrong’s—during the Tripoli war, it is stated 
that the Italian Ordnance Department has been well 
satisfied, as during the whole of this campaign no 
accident had occurred to the navy guns, although 
32,046 projectiles had been fired from them. 

Another important influence on the weight of the 
mounting is, of course, the extent to which alternative 
systems of power and hand working are employed. Fur- 
ther, in order that the turret may be easi!y and steadily 
trained when the ship is rolling or on an uneven 
keel, it is the invariable practice at Elswick so to 
design the mounting that the centre of gravity of the 
revolving system is on or near the centre of revolution. 
This very important consideration involves a greater 
weight in the turret than when it is ignored, but allows 
the turret to be far more easily trained at all angles 
of heel, &c. In comparing the weights of designs of 


guns and mountings, it is therefore important that 
all these points should be taken into account ; and it 
is manifest that comparisons can only be of value 
when the same thickness of armour is provided for 
in the designs which are being compared. 

Enough has been said to prove that guns of 





the British wire system can be made of as light 
a weight as those on the solid element system ; 
that these are far stronger circumferentially, and at 
least as strong longitudinally as those of the solid 
element construction; and that by adopting the Bri- 
tish type, i.e.,a moderately heavy gun, the factor of 
safety in both directions can be materially increased. 

Authorities frequently desire some expression of 
opinion as to the comparative advantages of a gun of 
larger calibre over that up to the present adopted. Such 
comparisons are difficult to exhibit, as so many factors 
and considerations have to be taken into account ; 
but by adopting a standard type of turret and 
mounting, these uncertainties are to a certain extent 
co-ordinated. On this supposition the following 
particulars may be useful for considering the respec- 
tive merits of the 356 mm. of 45 calibres and the 
381 mm. of 40 calibres in length. These two types 
are taken as the total weights of complete twin gun 
turrets of the two sizes, do not greatly differ from 
each other, while the gun of larger calibre offers 
certain ballistic advantages not to be ignored. In 
order to form a definite idea of the actual weights 
of the heavy armament—but excluding the belt and 
barbette armour, which properly belongs to the ship 
structure — the armour of the turret has been 
accounted for, and also the normal proportion of 


ammunition, viz., 80 full rounds per gun, For one 
turret the weights will be :— 
356/45 381/40 
metric tons. metric tons. 

tO) ee | ee 
Turret complete with armour 509.45 . 554.20 
160 rounds ammunition 154.43 185.35 
WOR nt eocal ss. sa OES 907.53 


Suppose, further, that the ship is to be fitted to 
receive four turrets, then the total weights, including 
the steam pumping engines, hydraulic piping, &c., 
will be :— 

35€ /45 
metric tons. 
Four turrets, each with two 
guns and 160 rounds of 


381/40 
metric tons. 





ammunition os «- 3307.52 . 3630.12 
Steam pumping plant and 

hydraulic piping .. 103.75 103.25 
Total weight of heavy arma- 

ment we. 06) oe MN10.97 . 3733.37 


These figures naturally show that so far as weight 
is concerned, the advantage is on the side of the 
smaller calibre; but it may be assumed that with 
hydraulic working the rate of fire per minute from 
cither calibre will be the same. Thus, heavier pro- 
jectiles, with the probability of greater accuracy, 
can be fired from the larger gun with the same rapidity 
as from the smaller gun, which will give the former a 
manifest advantage. 

Range Table for liin. 381 mm, B.L. Gun. 
ldin. = 381 mm. 
82.5 tons = $3,824 kilos. 
40 cals. 


1951 lb = 885 kilos 
2300 f.s. = 701 m.s. 


Calibre of gun 

Weight of gun i 
Length of bore .. .. 
Projectile (4 cal. head 

Muzzle velocity... 








| 
Length of danger, Penetration 
Range. | Elevation. Remaining | zone for 9.1 m. into 
velocity. | vertical target. | K.C. plate. 
Metres. Deg. min. M.S. Metres. mm. 
3,000 0 36 679 — 503 
2,000 1 14 657 401 479 
3,000 1 53 637 256 457 
4,000 2 33 617 185 436 
5,000 3 15 | 597 141 415 
6,000 3 (59 577 113 394 
7,000 | 4 44 557 94 374 
8,000 5 33 | 537 79 354 
9,000 6 24 517 68 334 
10,000 | 7 #19 499 59 316 
11,000 | 8 18 | 483 51 301 
12,000 9 19 | 469 45 288 
13,000 9. 22-4 456 59 » 276 
14,000 | 11 30 444 35 265 
15,000 12 41 433 31 255 
16,000 | 13 56 423 27 246 
17,000 | 15 15 | 414 24 238 
18,000 | 16 36 406 21 232 
19,000 18 1 400 19 227 
20,000 19 31 395 17 223 











Range Table for 14in. 356 mm. B.L. Gun. 
-- »- IJéin. = 356 mm. 
Weight of gun ++ +e e+ 80.25 tons = 81,536 kilos. 
Length of bore .. .. .. 45 cals. 

Projectile (4 cal. head) -» 1543.231b = 700 kilos. 
Muzzle velocity -- «- 2610 f.8. = 765 m.s. 


Calibre of gun 








Length of danger} Penetration 
Range. | Elevation. | Remaining | zone for 9.1 m. o 
velocity. | vertical target. | K.C. plate. 

Metres. | Deg. min. M.S. Metres. mm, 
1, 0 2 737 —_ 524 
2,000 0 58 711 520 496 
3,000 1 29 686 336 470 
4,000 er 662 242 445 
5,000 2 38 638 190 422 
6,000 3°4«417 616 141 400 
7,000 3 (58 594 113 379 
8,000 4 42 574 92 359 
9,000 5 28 554 76 341 
10,000 6 16 534 65 324 
11,000 7 6 515 55 307 
12,000 7 58 497 48 291 
13,000 8 53 480 41 276 
14,000 9 51 465 36 263 
15,000 10 52 451 32 251 
16,000 1l 57 439 29 241 
17,000 13. 6 429 26 233 
18,000 14 (17 421 23 226 
19,000 15 32 413 21 220 
20,000 16 49 407 19 215 

















cs 

Turning to the approximate ballistics, it will pe 
noticed that in the provisional range tables {or }oth 
guns, extracts from which are given in the tw» tables 
above, that up to a range of 12,000 m. the peri rating 
power of the 356 mm. projectile is slightly greater than 
that of the 381 mm., but that at longer ranges t |, larger 
projectile has the advantage. Considering, howeyop 
that viewed from a point 10 m. above the witer-ling 
—or at about the height of the main arminent— 
the visible horizon is at 11,300 m., the advantage 
of the heavier projectile at these distant ranges 
is more or less balanced: but, again, thi: pOssi- 
bility must not be overlooked of a large jowerfy 
projectile striking some important portion of ay 
enemy’s ship and bursting within the vess:|, Tho 
bursting effect of the projectile becomes ou of the 
most important considerations, and, taki:e jnto 
account that the 381 mm. shell will be at leas: 26 per 
cent. more destructive than one of 356 imm.. and as 
this is combined with superior accuracy, most carefy! 
thought is required before dismissing thi larger 
calibre in favour of the smaller calibre gun, 

On the other hand, again, it must not be forvotten 
that the volume of fire which can be projected from 
the secondary armament is also of the utmost import- 
ance. In fact, it was, according to some aut liorities, 
the effect of the incessant rain of 6in. high explosive 
shell from the Japanese ships at the battle of Msushima 
which so seriously incommoded the crews of the 
Russian ships as to render them helpless, while none 
of the thick armour in either the Japanese or Russian 
ships was perforated. 

The armament of 356 mm. guns means a siiving of 
about 322 tons over one of 381 mm. guns, and a 
considerably smaller ship could therefore be employed; 
or this weight could be utilised by giving «a more 
powerful secondary armament, as is now bein done 
in many modern battleships. In, one at present 
building at Elswick sixteen guns of 152/50 are being 
provided. 

‘The question which calibre of gun offers most advan- 
tages can only be answered by fully considering what 
class of ships are likely, during the next few years, 
to be a possible hostile target ; what guns they will 
be armed with, and their disposition, as well as the 
thickness and situation of the armour. 





PROGRESS OF ENGINEERING IN THE EAST. 
(By our Special Commissioner.) 
No. XX.* 
SHANGHAI WATERWORKS COMPANY, LIMITED. 


Tue International Settlements of Shanghai are 
situated on a mud plain on the banks of the Whangpoo 
River about nine milesfrom the mouth of the Yangtsze- 
Kiang without any sort of a hill within 25 miles. The 
last census taken in 1910 showed a population of 
488,000 Chinese and 14,017 non-Chinese residents, 
but the population has undoubtedly increased very 
considerably since that date, more especially among 
the Chinese, who have flocked into the International 
Settlements since the advent of the revolution. The 
area of the International Settlements is about 5564 
acres, but a large number of houses, mills, &c., out- 
side this area are supplied with water. The climatic 
conditions vary very considerably ; during last 
summer the thermometer registered a maxinun of 
104 deg. Fah. in the shade and a minimum of 22 deg. 
Fah. was registered on December 27th. The total 
rainfall for 1912 was 52. 64in. 

The company’s pumping station and works are 
situated about 2} miles to the east of the centre of the 
Settlements in the direction of the mouth of the 
Whangpoo River, from which the supply is drawn. 
This river is a very turbid stream flowing into the 
mouth of the Yangtsze-Kiang with a considerable rise 
and fall of tide, and is some 1700ft. wide at the com- 
pany’s intake. The general process of purification 
is as follows :—The crude water is taken during the 
last of the flood tide into subsidence tanks and settled 
for about twenty-four hours; it is then drawn off 
through floating arms so that the top water is taken 
first and pumped by centrifugal pumps into a balanc- 
ing tank, the bottom of which is just above the water 
level of the filter beds. It then passes through rough 
gravel filters into ordinary sand filters, from which 
it flows into the clear water reservoirs, wh'ch are 
connected by large pipes to tho sump wells sup) lying 
the main pumps. The water is then pumped into a 
water tower in the central district of the Settleinents, 
from which it is distributed. 

Pumping station and works.—The company was 
floated in 1880 and commenced to supply water In 
1883. At this date the company’s plant consisted of one 
30in. intake, two subsidence tanks with a total capa- 
city of five million gallons, two 9in. centrifugal pumps 
to pump the water to a balancing tank after scttle- 
ment, four filter beds with a total area of 37,600 square 
feet, one clear water reservoir, and two engines each 
capable of pumping 110,000 gallons through a 20in. 
main per hour into the water tower situated 1n the 
central district. The main engines and centrifugal 
pumps were supplied with steam at 60 lb. per square 
inch by three small Lancashire boilers 7ft. 6in. by 
26ft. long. A very able paper describing these works 
was read before the Institution of Civil Engineers 








* No. XIX appeared September 19th. 
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1890 by the late Mr. J. W. Hart—vide Orange and | 


Hart on “ Waterworks in China and Japan.” 
Tho International Settlements of Shanghai have 
own very considerably since the company started 
to supply water, so that the demand for water for 
poth domestic and trade purposes has greatly 
increased. The company’s plant has consequently 
peen added to from time to time, and now is as 


follows :-— ; P : 
At the pumping stations there are four subsidence 


Thomas Beeley and Co., Limited, 30ft. by 7ft. 6in. 
The three large boilers are each fitted with Musgrave 


| superheaters and are capable of supplying steam at 


100 lb. per square inch. The engine-houses are 
tiled inside and kept spotlessly clean. 
Distribution.—The water is now pumped to two 
water towers through two 20in. mains and one 25in. 
main. The original tower is situated in the central 
district about 24 miles from the pumping station, 
and is capable of giving a head when full of 100ft. 


keeping down leakage. All the Settlements are 
divided off into sections and so arranged that the 
supply to each section can be passed through a 
“* Deacon ”’ waste detecting meter. 

All the coal used at the pumping stations is pro- 
duced in China—both steam coal for the boilers and 
anthracite for the producers. The quality of the 
steam coal is about 80 per cent. that of Welsh. 

These were the first waterworks in China, and they 
present two special features, The first is the utilisa- 
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VIEW FROM SETTLING »TANK 


tanks with a total capacity of 19} million gallons, | 





CENTRIFUGAL PUMPS AND SUCTION GAS ENGINES 


The new tower is in'the western district about 4} miles 


| tion of the rising tide, which throws back the"clear 


fed by one 30in. and one 40in. intake ; also, in order | from the pumping station, and is capable of giving a | water from the Yangtsze into the channel of the 


that the subsidence tanks may be filled right up | 


head of 125ft. when full. The mills, &e., in the 


Whangpoo, on which the pumping station is situated. 


irrespective of the height the tide reaches, two 20in. eastern district are supplied direct off one of the 20in. | The second is the supplying of the Shanghai foreign 
centrifugal pumps, each capable of pumping half a | mains, and the Settlements are intersected with branch | settlements with water from towers 100ft. and 125ft. 
million gallons per hour from the river into the tanks | mains varying in diameter from 20in. to 5in., making | high, the whole of the country being perfectly flat 


have been installed. These pumps were made locally 
by the Shanghai Duck and Engineering Company, 
Limited, and are supplied with steam at 125 1b. per 
square inch pressure by two Lancashire boilers, each 
8ft. 6in. by 30ft. The boiler first installed was made | 
by the same firm as the centrifugal pumps, the other | 
is by Thomas Beeley and Sons, Limited. | 

Thore are twenty-one filter beds with a total area of | 
326,670 square feet. To pump the water from the 
subsidence tanks to the balancing tank which feeds 
the filter beds there are two 10in. and one 15in. 
centrifugal pumps supplied by Messrs. J. and H. 
Gwynne and Co., one 20in. centrifugal pump made 
by the Shanghai Dock and Engineering Company, 
Limited, all steam driven. Two 15in. centrifugal 
pumps driven by suction gas engines of 85 brake 
horse-power each have recently been installed. The 
pumps are by J. and H. Gwynne and Co., Limited, 
and the producers and engines by Campbell 
and Co., Limited. There are two covered clear 
water reservoirs, which feed the main engine sump 
wells through one 20in. and one 30in. pipe. 

The pumping engines that pump into the water 
towers are as -follows:—One_ differential engine 
capable of pumping 110,000 gallons per hour, by 
Hathorn, Davey and Co.; one rotary engine capable 
of pumping 110,000 gallons per hour by Hathorn, 
Davey and Co.; one rotary engine capable of pumping 
236,000 gallons per hour, by Hathorn, Davey and Co.; 
one rotary engine capable of pumping 250,000 gallons 
per hour, by Manlove, Alliot and Co.; and one rotary 
engine capable of pumping 300,000 gallons per hour, 
by Glenfield and Kennedy, Limited. In the same 
building there are two dynamos for lighting the 
works and a workshop, the machinery being driven 
by a small engine. 

Five Lancashire boilers have been installed to 
supply the above with steam. Two boilers by Hathorn, 
Davey and Co., Limited, each 26ft. by 6ft. 6in., 
capable of supplying steam at 80 Ib. per square 
inch ; two boilers by Joseph Adamson and Co.; 
Limited, 30ft. by 7ft. 6in.; and one boiler by 


| 
| 
| 
| 
| 
| 
| 





a total length of 83 miles, including the pumping mains. 


| Pillar fire hydrants are placed on all the distributing 














WATER TOWER 


mains in the public streets at an average distance of 
350ft apart. 

A total of 3423 million gallons was pumped during 
1912. The maximum pumped in twenty-four hours 
was 13 million gallons and the minimum 5} million 
gallons. 

Owing to the large fluctuations in the temperature 
of the water very great care has to be exereised in 


| and no elevation available for the purposes of pressure 
| reservoirs. 

Mr. C. P. Wood, M. Inst. C.E., has been engineer- 
in-chief of these works since 1885. 

I enclose some photographs taken specially for 


this article. 











PROPELLER EXPERIMENTS. 
By Professor OLE. G. HALVORSEN. 


Many experiments have been carriéd out in times 
past in order to penetrate the secrets of the screw 
propeller. A great amount of energy has been ex- 
pended on the whele with good results, and we have 
now propellers which can deliver their work with a 
| comparatively high degree of efficiency. 
| The accepted designs of propellers are, as far as 
I know, the result of trial and error. The propeller 
of a given form is tested and its efficiency is calculated. 
The propeller is then altered and tested again. If 
the second form gives a better result than the first, it 
is taken for granted that the latter construction is 
better than the former. As this comparison only 
refers to that special case, it is impossible to say what 
result the particular shape of blades would give in 
other circumstances. No law applicable to all forms 
is deducible from such tests. 

In order to find out a fundamental principle on 
which the construction of the propeller must be 
based, the first thing is to know the law for the move- 
ment of the water relatively to the proreller blade. 
I have not seen any such law. Attempts have been 
made to find a guiding principle for the construction 
of propellers, but they have not been successful. In 
the autumn of 1908 I began some propeller experi- 
ments at the engineering laboratory of the Technical 
College at Trondhjem, with the object of finding the 
law for the movements of the water relatively to the 
propeller blade, if any such existed, for it is evident 
that without knowing such a law no propeller can 
be correctly constructed. 

It was very desirable, in my opinion, that the water 
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itself should show the law, if it existed. I wished 
to find the law by experimental demonstration, 
not by hypothesis and reasoning. With this object 
in view, I constructed the apparatus shown in Fig. 1. 
Near the leading edge of the left-hand blade of the 
propeller a number of holes, 1 mm. diameter, 
were connected by a passage through the boss with 
the vertical tubular support. To the upper part of 
the latter a bicycle pump, as shown, was attached. 
The pressure side of the blade with the holes was 
coated with a slight covering of asphalt varnish 
immediately before each observation, and the tubular 
support was partly filled with common petroleum. 
The whole thing was put into a water tank and the 
propeller revolved by the rope and sprocket wheels. 
The water in the tank having come into uniform 
movement—the water circulated around a middle 























Fig. 1 


division so that the stream in which the propeller 
was placed was almost straight and perpendicular 
to the plane of the propeller—at the desired number 
of revolutions of the propeller, the petroleum was 
pressed out by the pump through the small holes 
in the entering edge of the blade. Now, it is evident 
that the petroleum, emerging through the small 
holes, was forced to have the same direction of 
movement as the water relatively to the blade, and 
where the petroleum touched the asphalt varnish the 
latter was dissolved and carried away by the water. 
The result was that from the small holes there were 
created sharp lines showing the direction of the move- 
ment of the water relatively to the pressure side of 
the blade. On Fig. 1 these lines can be seen on the 








Fig 2 


left blade. The diameter of this experimental pro- 
peller was 400 mm. (15}in.). 

It will be observed—see Fig. 2—that the stream 
lines towards the tip of the blade diverge ; conse- 
quently there must exist a radial force which gives 
the water an outward movement. It will also be 
observed that the stream lines diverge greatly near 
the root of blade; but, contrary to the case ai the 
tip of the blade, the radial force is here inwards. 
Fig. 2 is from a photograph of the propeller taken 
immediately after the apparatus was taken out of 
the water. Consequently, the stream lines are 
original. This propeller has a straight generatrix 
perpendicular to the axis of rotation. It is to be 
noticed that the propeller shown in Fig. 2 has a small 
pitch ratio, viz., .833, and as experiments have 
shown that the divergence of the stream lines in- 
creases with the pitch ratio, simultaneously as the 


point of convergence o—see Fig. 3—moves upward, 
the stream lines of Fig. 2 do not show such great 
divergence as would be the case with pitch ratios 
generally used. 

The above-described experiments showed that the 
stream lines outside a certain point have a tendency 
to move outwards, and within this point a tendency to 
move inwards. If we now imagine the blade twisted 
in such a way that it would lie in a plane, the stream 
lines it produced backwards—as per Fig. 3—would 
intersect each other in a point o, the position of which 
depends upon the pitch ratio of the propeller and the 
number of blades, but not upon the number of 
revolutions (slip). But the position of the converging 
point o is not constant for all the stream lines ; it 


” >» 










‘St ee 
= 
moves nearer to the centre line of the blade as regards 
the outer stream lines both with respect to the tip 
and the root of the blade ; consequently, the radial 
movement of the water increases both outwardly 
and inwardly—towards the centre—so that it is 
strongly defined at the tip of the blade as well as at 
the root. The reason of this radial movement of 
the water is, according to my opinion, easy to explain. 
As the propeller gives the water an axial movement 
it is possible for a moment to imagine the propeller 
replaced by a disc moving axially and consequently 
also giving the water an axial movement. This 


condition may be illustrated by Fig. 4, where a@ is 
the disc, having a movement in the direction shown 


Fig. 3 





Fig. 4 


by the arrow. Now, the circumstances will here 
be as usual with plane surfaces, which are driven 
through the water either perpendicularly to the 
direction of the movement or inclined towards the 
same. The water will—as shown in Fig. 4—try to 
pass the edges, and consequently radial movements 
take place in the water relatively to the disc. The 
central hole in a—Fig. 4—corresponds to the pro- 
peller boss, which, of course, cannot produce any 
axial movement in the water. The water will also 
try to pass this edge. The inward movement of the 
water will at the propeller be brought into existence 
partly by the pitch angle of the latter because this 
ungle near the centre is so great that the axial com- 








ponent of the reaction will be quite insignificant, 
partly by the suction towards the centre, which 
arises from the fact that the water has to fill the hollow 
behind the boss which is caused by the axial move- 
ment of the propeller. This suction is shown by the 
experiments to be very remarkable. It is not quite 
possible entirely to prevent the radial movement of 
the water at the root part of the blade, as thereby 
an empty space would be brought into. existence at 
the central part of the propeller. 

In order to get the radial work reduced to nil, 
the generatrix of the propeller blade is given a curva- 
ture, as shown in Fig. 5. The radial reacting forces 





arising from this curve are equally and oppositely 


$$ 
directed towards the outwardly and inwardly point. 
ing forces previously mentioned. Consequently, the 
water particles are kept at the same distance from 
the axis of rotation, and the radial movement is 
on this account reduced to nil. In propellers, the 
generatrices of which are curved in another manner 
there must be taken from the engine work sufticient 
to bring the said radial motion of the water into 
existence, but if the generatrix be given the shape 
shown in Fig. 5, this radial work will be transformed 
into useful axial propelling work, and consequently 
the propeller efficiengy will be increased in a corre. 
sponding degree. It may be of interest to mention 
that by examining the stream lines of a propeller 
of usual construction, but with a sternwardly inclined 
generatrix, it was observed that no stream lines were 
to be found inside of .8 of the radius, only pots, 
But outside of this point the stream lines became 








Fig. 6 


sharp but outwardly directed. That no stream 
lines Were to be found inside the point mentioned 
should indicate that the water touching the blade 
inside of this point was not solid but in turbulence. 
In propellers of my construction stream lines are 
sharp right up to the boss. Hence it is evident that 
the propeller works in solid water over the whole 
surface of the blade. 

In Fig. 6 are shown the stream lines of a two- 
bladed propeller, the generatrix of which is curved 
according to the above-mentioned principle. It 
should be noted that the white root part of the blade 
is only light reflecting. The stream lines are seen 
to be practically correctly running screw lines. The 
inner stream lines were obtained by separate observa- 
tion, by plugging the outer holes, 

The curvature of the generatrix changes with the 





Fig. 7 


pitch ratio and the number of blades. That is to 
say, & curvature suitable for a pitch ratio of 1.25 
with three blades does not give the same good result 
for a pitch ratio of 1.0 and four blades, and so on. 
Fig. 7 shows a propeller constructed to my design. 
It is 750 mm. (29}in.) diameter, and is made of 
bronze and polished. This propeller was tried on a 
big steam launch, in order to find the degree of effi- 
ciency at a high number of revolutions, up to 549 per 
minute. As an example, it may be mentioned that 
I found that the work absorbed in moving the water 
redially amounted to about 10 per cent. of the rota- 
tion work delivered to a three-bladed propeller with 
a diameter ratio of .85. The efficiency of the pro- 
peller is thus correspondingly increased. This also 
agrees with the practical results which I have obtained 





up to date. 
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Fig. 8 shows one of my patented propellers for the 
tug Storsjé, belonging to Christiania Témmer- 
direktion (Timber Direction of Christiania), built 
by the Glommen mek. Verksted (Glommen Engi- 
neering Works at Fredriksstad, Norway). The main 
dimensions of the tug are :—Length between perpen- 
diculars 58ft. 6in., breadth 12ft. 10in., mean draught 
from the top of keel 5ft. 9in., and displacement 


592 tons. The maximum horse-power of the 
engine with full pressure—125 lb. per square inch 

was 103.89 indicated. at 168 revolutions per 
minute. With the vessel running light (not tow- 














Fig. 8 


ing) an average speed of 19.2 knots was obtained 
with a mean boiler pressure of 105 1b. per square 
inch. The pull on the towing rope, measured by 
means of a dynamometer, proved to be: From 
fixed point, 120 lb. per square inch and 140 revolu- 
tions per minute, 1350 kilos. (about 3000 Ib.) ; and 
towing at about 2 knots speed, 110 Ib. per square inch 
and 133 revolutions per minute, 1100 kilos. to 1200 
kilos. (2425 lb. to 2646 1b.). The irregularity of the 
steam pressure was due to the fact that the boiler 
was wood-fired and the fireman was somewhat 
inexperienced to this kind of fuel. The diameter of 





Fig. 9 


pitch 5ft. 103in. and three blades, 


the propeller is 5ft., 
the boat running in fresh 


The material is cast steel 
water. 

The results obtained with this tug were very favour- 
able, the propeller left a smooth wake, showing that 
it worked in solid water, and reversing was quite 
satisfactory. A propeller 11ft. diameter fitted to a 
cargo steamer of 2745 tons displacement is shown in 
Fig. 9. 








THE CONSTRUCTION OF THE MASONRY FOR 
THE NEW QUEBEC BRIDGE. 

THE construction of the piers for the New Quebec 
Bridge being now practically complete, it may not 
be without interest briefly to review the work of 
construction. If fuller details are desired they may 
be found in past issues, and particularly in those of 
April 12th and December 27th, 1912. 

When the Board of Engineers was appointed by the 
Dominion Government for the purpose of redesigning 
and constructing the Quebee Bridge, one of the first 
questions to be taken up was whether the old masonry 
could be used for the new bridge. After a consider- 
able number of preliminary designs had been worked 
out it was found that the bridge should be consider- 
ably wider and that a very much greater proportion 





of steel would be required if the construction was to 
be safe under all possible conditions. 

As the pressure on the foundations of the piers, with 
the old design, was practically 9 tons per square foot, 
which was considered sufficiently high, and as there 
seemed to be no satisfactory means of reinforcing or 
enlarging the piers, it was necessary to take down the 
old masonry and construct entirely new piers; but 
since the tracks of the Transcontinental Railway 
had, at very heavy expense, been brought up to the 
abutments of the old bridge, it was decided to main- 
tain the old centre line. The new piers were therefore 
designed to go just south of the existing piers, the 
North Main Pier being 65ft. farther out into the 
river and the South Main Pier being the same distance 
inshore, thus preserving the original length of the 
centre span, 1700ft. The only important difference 
therefore in the lay-out of the masonry would be that 
the approach spans between the abutment and anchor 
piers would be of unequal length, and on the north 
side would require an intermediate pier. 

It was found that the North and South Abutments 
could be used without any radical changes. A series 
of borings was taken, from which it was learned that 
rock under the site of the new North Main Pier could 
be reached at a depth of about 70ft. below the bed 
of the river and on the south side about 86ft. below 
the river bottom. The foundations of both anchor 
piers were well above high-water mark, and rock 
foundation was available with very little excavation. 

The designs for the masonry, as finally approved, 
contained the following quantities : 


Cubie yards. 


North Abutment (alterations sie 375 
North Intermediate Pier .. 1,666 
North Anchor Pier 17,736 
North Main Pier 31,860 
South Main Pier 38,269 
South Anchor Pier os 16,128 
South Abutment (alte rations) 26 

Total 106,060 


Work was started on the sinking of the caisson for 
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caisson was a huge structure 181ft. long and 55ft. 6in. 
wide, built of 12in. by 12in. long-leaf southern pine. 
The caisson was built on launchways about three 
miles from the bridge site and launched and floated 
into position without any difficulty. After about 
2000 yards of concrete had been deposited in this 
caisson, and it was nearly ready to ground on the 
bottom, an accident happened to the pumping 
machinery, and before it could be repaired the 
caisson had filled with water and had settled on an 
uneven bottom, seriously straining the structure 
and opening up the joints to such an extent that air 
could not be kept in the working chamber, and it was 
found necessary to take out the masonry already 
deposited and to float the caisson into dry dock and 
have the necessary repairs made. 

As the sinking conditions were much more difficult 
on the north shore than on the south, it was decided 
to construct new caissons for the north shore in two 
sections and use the other caisson for the South Main 
Pier. Two new caissons were started immediately, each 
85ft. by 60ft.—see p.325. They were constructed and 
floated in the spring of 1910 and sunk in position out- 
side the old pier, being situated 10ft. apart. The 
work of sinking these caissons progressed steadily. 
The material encountered was very difficult to deal 
with, being composed of a mass of boulders with only 
sufficient sand and gravel to fill the interstices. The 
rate of sinking of the west caisson was 0.37ft. per day, 
while that of the east caisson was 0.47ft. per day. It 
was the original intention to sink these caissons to rock, 
but as the work progressed the sinking became more 
difficult, and finally when the caissons had reached a 
position 20ft. above rock, it was considered that the 
foundations at this point could support many times 
the load that the piers would be called upon to carry. 
Tests were made of the bearing quality of this founda- 
tion, and it was found that it sustained 60 tons per 
square foot with practically no settlement. As the 
working load was only 8 tons per square foot, opera- 





tions were stopped at this point, which was about 
45ft. below the bed of the river and 80ft. below high 
tide. The working chamber was then sealed up, 
after which a thin grout was forced by compressed air 
down all the air pipes and shafts in order that all the 
interstices might be thoroughly filled. The space 
between the two caissons was then excavated with a 
clam shell bucket until all the loose material had been 
removed, and the space was then filled with concrete, 
bringing the level up flush with the top of the two 
caissons at elevation 77 + 0. The pier shaft was then 
started on this foundation and continued up above 
high water. 

As the North Pier is situated about 500ft. from the 
shore, and is practically surrounded by water at all 
stages of the tide, a heavy platform was built around 
all sides of the caisson with two long trestles leading 
to the shore. On the platforms around the pier were 
placed six stiff leg derricks with 75ft. booms and 
15-ton capacity, which were used in handling stone, 
concrete, and also removing buckets of material 
through the service shafts in the caisson. Double 
tracks led down from the shore to the pier over the 
two trestles, on which were transported the stone 
from the cliff above and the concrete from the mixers 
situated at the foot of the cliff. All the principal 
materials and supplies were received by rail and road 
on top of this cliff, which is about 160ft. above high- 
water level, and were delivered by gravity to the 
concrete plant and service tracks on the pier. 

An elevator inclined at about 45 deg. transported 
the heavier material between the two levels. Stone 
and sand were dumped into chutes from ears at the 
top of the cliff, and led to the crusher plant and 
concrete mixers below. Coal was led to the boiler 
plant in the same way. Concrete was brought down 
by an inclined railway on balanced cars depositing 
the cement in the store-house leading off the mixing 
platform. At the start air was supplied by four 
24in. by 30in. Ingersoll-Sargent air compressors dis- 
charging into a 12in. main, which acted as a receiver 
and supplied the caissons through three 7in. branches, 
each with a gate valve outside the caisson. Later on 
this capacity was found not to be sufficient for emerg- 
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encies and about 50 per cent. more capacity was 
added. The compressors were operated by 600 
horse-power horizontal boilers, which were increased 
about 30 per cent. before the work was finished. 
At the present time this pier is completed with the 
exception of the last few courses of masonry. 

The North Anchor Pier is 137ft. long by 28ft. 6in. 
wide at the base, coming to 128ft. 6in. long and 20ft. 
wide at the top. Below the ground line it is con- 
structed of solid concrete, above the ground line the 
facing is of granite with backing of concrete. 
The pier itself is 156ft. high. The courses ranged 
from 4ft. at the bottom to 2ft. at the top. This 
pier is now practically complete. 

During July the work on this pier proceeded at 
the rate of one course per day, including the time 
required to change the derricks, which operation is 
necessary every third day. In the two anchorage 
wells in these piers the contractor has constructed 
wooden falsework in sections. Each section is about 
6ft. high. Two guy derricks are raised on this false- 
work, which handle the stone for the facing of the 
pier. When it is necessary to lift the derricks an 
‘““ A” frame gantry is hoisted on to the top of the 
masonry, which, after being placed, lifts the derrick 
mast about 6ft., the guys being slacked as the mast is 
lifted. Another 6ft. section of the falsework is then 
placed under the derrick mast, which is then lowered 
in place and the guys tightened. This operation is 
carried out for both derricks before 7 o’clock in the 
morning. The operation takes from 3 to 4 hours 
each time. The work therefore of laying the stone is 
not interfered with at all by the operation of shifting 
derricks. 

The construction of the Intermediate Pier on the 
north side was a very simple piece of work. The 
pier is 6lft. 6in. long, 14ft. wide, and 63ft. 9in. high, 
and is built of granite facing and concrete backing. 
This work was finished some time ago. 

On the south side of the river the large caisson 
originally intended for the north side was used. 








Serr. 26, 1913 


THE ENGINEER 


328 











dry 
difi 
of j 
ria 
na 
fin 
pr 
pr 
pe 
thi 
to 
an 
32 
pa 
pr 
bi 
ot 
al 
\ 


Aft 


2S NIVMS 






os! 


*“216/ wauung ‘da 
7/'99 pue pabuesseos se 
q's) J sprezap Buimoys 


‘IleN Yossie, 
4dIg URW YINOS 


“M3IA BPISINQ “g’g UO!IW29G ‘MaIA pu | 











—E/ 








9 _ 








wS33NIONZ 3H 
"QQ 78 uo0N{Dag YaqueNnH 

-0.50 | 
0.01 0:0! t—0.01 +—_ 9.27 | 


'2°D 7@ uO1WDdag uaqueNhH 
ne POA doy a) "€ PUB Z.6N SUOSSIED Yay UeW Yyq4ON rc 1 





9,22 0-02 


‘ 











’ 











9:9) —* 


9.21 


* 
’ 





‘ 


——~: 9-0 


















































1 A-A l : | >, 
> F : [ - 3 i 
oe: A-ti--A f M % 
8°. p a : 
5 Bey | SS 
Se - = — = —<—<— = = = be rk 
= soso . os 
py ee ; 
a } N 
: | N < ° 
ia I 
i xx | ' 
3 x <= 7 : 
-t}--x sac 
> | =| 
‘2'D YOIQD39g uelYy | 
4UO!D9S MAI, apPIC 
2. q td e 
a pe 79 22 - 49; 08 + 9,02 ~ “tm Oy VE woIWaG uwaquenh 
— 26pz 6u179n7 700 07 770 0-58 amo} 


‘@°g 78 uo!j20¢6 















} ‘WV 28 uolqDag UO!zeAS|Q Spi 
; a ae ans + jo 26p7 $u127n9 40 9NQ 07 4, | 
ais ae ; , cA 0 °7 90 0-58 
9. P28. 9.9 4.9.5 ¥ 0.9% 05% 9.24 h— 9.2/1 9. 0.01 0.01 +— ——— 9.89 al 









&, SUI FIIGS 





PEE 


(128 


6nd v8 woydrrwop og ) 


SUHId ANCIUG OFAANS AHL UOU SNOSSIVO 











Serr. 26, 19138 


THE ENGINEER 


329 


> 








—_— 
_ 


As the river bottom is exposed at this point at low 
water ian absolutely level bed could be secured. 
After this caisson had been thoroughly repaired in 
: ock it was towed to the site and without any 
The sinking 
The mate- 


dry d "i ath 
difficulty placed accurately in position. 


is started and finished last season. 


fit w: 
val encountered while sinking was of a very different 
nature from that on the north shore. At this point 
fine sed with a small quantity of boulders was met 
practi ally throughout the entire depth. The work 
progressed very much more rapidly, and an average 
penetration of 0.75ft. per day was maintained during 
the entire period. ‘This caisson was carried down 


to bed rock some 86ft. below the bed of the river 
and lft. below high water. The caisson—see page 
was divided into 18 compartments ; each com- 
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partinent: was supplied with a water jet at 100 1b. 
pressure, which was used to loosen the sand and 
gravel. Each chamber was also provided with a 
gin. blow-pipe, through which a very large proportion 


of the material was removed by means of conipressed 
au’. 

30th the north and south caissons were supplied 
with electric lights, so that the work could be per- 
formed at all times under the very best conditions. 
The south caisson was fitted with three material 
shafts and fuur 3ft. ladder shafts with air lock at 
top and bottom. The main ladder shaft, however, 
was fitted with a 6ft. horizontal steel cylinder about 
30ft. long, placed just above the deck of the working 
chamber and built permanently into the concrete. 
This cylinder was large enough to hold the entire 
shift of “‘ sand hogs”’ during the process of going in 
and coming out of the caisson, thus effecting a con- 
siderable saving of time and compressed air. 
Owing to the fact that this caisson had received a 
certain amount of unknown damage at its first sinking, 
the greatest cave was taken to prevent any further 
damage taking place. For this reason special 
appliances were devised for relieving the cutting 
edge from carrying all the load, and by the use of 
sandjacks the weight of the caisson was distributed 
over the entire bottom area. The manner of using 
these sandjacks was one of the most interesting 
features connected with the sinking of this caisson, 
and merits special description. 

The jacks themselves were of very simple con- 
struction. They had cylinders 3lin. internal dia- 
meter, 36in. long, and constructed of jin. steel platu 
with din. lap joint ; two angles l}in. by 1}in. by Jin. 
reinfu-ced the cyiinder at top and bottom. The 
piston was a block of yellow pine 2ft. 6in. by 2ft. 6in. 
square and 5ft. long; 4ft. at one end was round with 
a diameter of 29in., thereby allowing lin. play in the 
cylinder. The lower end of the piston was reinforced 
by 2hin. by Zin. welded iron band. During operation 
the piston was attached rigidly to the roof of the 
working chamber by long screw bolts, and remained 
there permanently during the entire period of sinking. 

In preparing for a drop the first step was to excavate 
a hole under the piston. The cylinder was filled about 
two-thirds full of sand and placed in position under 
the piston and blocked up hard against it by means 
of timbers. While this was being done the caisson 
was supported on timber blocking under the bulk- 
heads and other points. At the bottom of the sand- 
jack was a 2in. iron pipe extending entirely across the 
cylinder, the centre of which was split and opened up 
to allow the sand to escape. This type had no bottom 
to tn? cylinder, the timbers acting as a support for 
the sand. Another type used had a steel bottom and 
two 3in. holes with sliding cover at each side at the 
foot of the cylinder. The means of operating in 
both cases were the same. When everything was 
ready for a drop the timber blocking supporting the 
caisson was undermined by water jet and the full load 
taken by the sandjacks. A man was stationed at 
every sandjack, and at a given signal afforded by 
the flashing of the electric lights each man turned a 
hydraulic jet with 60 lb. pressure into the hole at the 
bottom of the cylinder, thus washing the sand out. 
The sand was caught in canvas bags otf uniform size. 
When the canvas bag was full the lights flashed again 
and the water jet was turned off. Another bag was 
then obtained, and at the signal the jet was again 
turned on and the bags filled. Each cylinder contained 
in the neighbourhood of 16 bags of sand, and this 
operation was continued until the cylinder was 
entirely emptied. By adopting the signal system and 
emptying the sand into bags it was possible to guaran- 
tee that the whole caisson was being sunk at a uniform 
rate, and that there was no reasonable possibility 
of any part of the caisson being strained by being 
sunk more rapidly than another portion. As a rule 
a drop of from 18in. to 2ft. could be effected at each 
operation, the recurrence of the operations depending 
entirely on the nature of the material to be removed. 
When the drop had been finished the blocking was 
again placed under the bulkheads to take the load 
off the caisson, and the holes under the sandjacks 
deepened in order that the operation might be 
repeated. 

The plant for sinking this caisson was approximately 
the same as that for the north side, only of consider- 
able greater capacity. 

The rock used in the concrete was quarried from 
the top of the cliff and carried by chutes to the crusher 
below. Sand, cement, gravel, and coal were also 
brought by gravity to the lower level from the rail- 
road tracks leading in above. Two 1} yard concrete 





mixers supplied the concrete for the caisson, which 
was taken in cars from the mixers to the loading 
platforms by gravity, the empty cars being drawn 
back by horses. The caisson stopped at elevation 
1.31, the material being cleaned away about 2ft. 
lower. The concrete was carried up to elevation 
75.0, at which point the masonry shaft starts. The 
pier proper has a facing of granite blocks with backing 
of concrete, the last nine courses of both North and 
South Main Piers being solid granite. Every facility 
for the men was supplied by the contractor. A steel 
hospital tank and hospital quarters were within a 
few yards of the caisson, with a doctor continually in 
attendance. Shower baths, coffee-rooms, and board- 
ing-houses were constructed right on the site. 

The South Anchor Pier has the same dimensions 
as the North Anchor Pier, except that this foundation 
does not go quite so deep. Work was started on it this 
year, and is being pushed ahead during the present 
serson. Every effort is being put forth by the con- 
tractor to have this entire contract completed before 
winter sets in, in order to make way for the contractor 
for the superstructure, who is now on the ground. 

The bridge is being built under the direction of 
Mr. C. N. Monsarrat (chairman and chief engineer), 
Mr. C. C. Schneider and Mr. Ralph Modjeski (members 
of the Board of Engineers), and Mr. John D. Wilkens 
(resident engineer). Messrs. M. P. and J. T. Davis, 
Montreal and Quebec, are the contractors for the sub- 
structure. Mr. 8. H. Woodard is chief engineer for 
the contractors. 

We give on page 336 some views showing the 
progress of the work, and on pages 327 and 328 
detailed drawings of the caissons and of the North 
Main and Anchorage Piers are presented. 








THE BRITISH ASSOCIATION. 
No. II.* 
SECTION B.—CHEMISTRY. 

A piscussion on the proper utilisation of coal and 
fuels derived therefrom took place before this section 
and attracted a large audience. 

Professor E. F. Armstrong, in opening the debate, 
said that the President of the British Association 
had gravely considered the possibility of entering 
into communication with the dead, whereas what 
was obviously wanted was to get into nearer touch 
with the living. The appeal to the masses must be 
made in intelligent terms. At the present time, 
from the President downwards, they were all engaging 
in academic talk discussing whether energy existed 
in lumps or was a continuous function of something. 
A more vital question was the proper utilisation of 
energy, and in that connection there could be no 
more important subject for discussion than the con- 
servation of fuel. When the coal supplies of this 
country were exhausted there was only one source 
of energy in prospect—alcohol. But instead of 
burning alcohol uneconomically from the thermal 
standpoint, it would be consumed electrically and 
the full meed of energy got out of it. The present 
generation had absolutely no right merely to burn 
coal, as it ought to yield not heat alone, but gas, 
various liquid products, much ammonia, and a good 
deal of sulphur. The proper course was to adopt 
a process of coking which would produce a smokeless 
fuel containing a minimum of sulphur and of ash. 
The coking must be carried out with reference not 
only to the character of the coke produced, but of the 
gascous and liquid products. The gas could be dis- 
posed of without difficulty ; # would be used as at 
present, but diluted to the needful extent with water 
gas. In view of the need to produce ammonia, the 
coking process would to some extent involve a com- 
promise. Hitherto that process had been carried out 
almost without reterence to anything but the coke, 
and it was clear that for a time at least the engineer 
must be subordinated to the chemist. Attention 
must be directed also to the methods of burning coal 
and gas; the gas fire had long been very inefficient and 
had been too much left in the hands of the gas engi- 
neer, but since the aid of the chemist had been enlisted 
progress had been made. The liquid products from 
the coal could be employed in internal combustion 
engines, and the tar could be used on roads. A 
Royal Commission was necessary to deal with this 
important question, and such a Commission should 
recommend legislation to secure the proper use of 
coal. A vast amourt of experimental work was, 
however, needed. 

Dr. G. T. Beilby referred to the advantages of low 
carbonisation. The keynote of the scheme from the 
chemist’s point of view was the conservation of the 
saturated and allied hydrocarbons, which were 
sacrificed to the production of a large volume of poor 
gas. This policy of conservation had found its 
fullest expression in the shale oil industry, in which 
the chief aim had always been to preserve the maxi- 
mum quuntity of paraftin in the distillate. An 
experimental inquiry into the possibilities of various 
methods of dist*!ing coal] at a low temperature had 
been carried out in Glasgow. Small cubes of coal 
had been exposed to radiant heat at a temperature 
of 450 deg. Cent. The first practical apparatus con- 
sisted of a column heated externally in a gas-fired 
oven and fitted with a series of sloping shelves. 
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Small coal was fed in at the top of the column and 
made to pass over the whole series of shelves from 
top to bottom in a sheet 2in. to 2}in. in thickness. 
It was found that the coal could be exhausted of 
its gases in 1} hours, and experience had shown that 
the principle adopted of exposing coal to heat in 
thin layers was sound. He was satisfied that the 
production of a mechanically perfect apparatus 
which could be built in units with a capacity of 15 to 
20 tons a day only required a little more patience. 
The apparatus in its present form would only work 
smoothly with non-caking coal. In addition to the 
improvement of the plaat itself, efforts had also been 
concentrated on the production of a domestic or 
industrial fuel from the coke. These were the funda- 
mental points in the low-temperature scheme, and if 
they were not right then even fancy prices and »n 
unlimited output of fuel oil and motor spirit would 
not save the scheme from failure. Existing gasworks 
would be the natural nursery for the development of 
such a scheme, and he hoped an apparatus would be 
produced in the near future which would tempt the 
orthodox gas engineer to give low-temperature dis- 
tillation a serious trial on its merits. 

Mr. H. G. Colman dealt with the gas industry. He 
said that there could be no doubt that the steadily 
increasing use of coal gas in so many directions was 
helping to a large extent towards the desired end, 
and the more cheaply the gas could be supplied the 
greater would be its effect. Generally the cost at 
which gas was sold by gas undertakings was steadily 
decreasing, the reduction in cost being due to a large 
number of different causes. It arose partly from 
greatly improved technological methods in the manu- 
facture, both on the chemical and engineering sides, 
partly from economies due to the larger scale on which 
the operations were carried out, and partly from the 
increased value of some of the by-products. Fur- 
ther, the adoption of gas for other purposes than 
lighting had caused a much more uniform demand for 
gas throughout the year, resulting in a better utilisa- 
tion of the capital employed, and in addition much was 
due to the better commercial methods adopted in 
the sale of the gas. It was now possible to obtain in 
regular working some 25 per cent. of the heat units 
of the coal in the gas produced from it ready for dis- 
tribution ; 50 per cent. or rather more of the heat 
units remained as solid fuel in the form of coke avail- 
able for sale, and about 5 per cent. of the heat units 
were obtained in the tar, the remaining 20 per cent. 
being used in the process of manufacture for supply- 
ing the power required on the works. Actually, the 
tar, though still possessing 5 per cent. of the fuel 
value of the original coal, was more valuable for other 
purposes, as it formed the source of the benzene, 
naphtha, creosote, pitch, &¢., required in other 
industries, including the coal tar colour manufacture. 
The use of coal gas from the public supply in gas 
engines of moderate and fairly large size was gradu- 
ally increasing, in spite of the competition of other 
forms of gas for the purpose. At Sheffield 537 million 
cubic feet were employed in gas engines in 1912, this 
being 134 per cent. of the total output. The use of 
coal gas for all the purposes mentioned was familiar, 
but its present increasing employment on a large 
scale for other industrial purposes was less known. 
This class of employment was in its infancy, but was 
now progressing very rapidly,and had perhaps been 
most largely developed in Birmingham and in Shef- 
tield. In the latter town, during 1912, ninety-eight 
large industrial furnaces using coal gas were laid 
down for forging cutlery, annealing tools, heating 
spring plates, lead melting, hardening, tempering, 
and file making. Again, in Birmingham, about 
750 million cubic feet of gas, or 8 per cent. of the out- 
put, was now used for industrial purposes, and the 
proportion was rapidly increasing. Here also a 
considerable amount of gas for industrial purposes 
was now being distributed in special mains under a 
pressure of 12 1b per square inch, about 70 million 
cubic feet of such high-pressure gas being now used 
annually. The high-pressure of the gas permitted 
of the ready and rapid attainment of very high tem- 
peratures, and it was being largely adopted by Bir- 
mingham manufacturers for melting metals and other 
purposes. It was now in regular use for melting 
nickel and its alloys, type metal spelter, aluminium, 
all grades of brass, pure copper, silver, and gold, and 
in addition was being used for gas-heated glass 
furnaces and other glass plant, such as “lehrs” 
and “glory-holes” In many instances, no doubt, 
the actual price paid for gas was higher than would 
be paid for coal alone, but this was far more than 
counterbalanced by the collateral advantages of coal 
gas. Thus, with the latter, the furnaces could be 
heated much more rapidly and the temperatures 
regulated much more closely, and the supply of fuel 
could be at once stopped when operations were con- 
cluded; further, the losses of metal by oxidation 
and the wear and tear of the furnaces and pots were 
lessened, and the daily output greatly increased, 
which considerably diminished the cost of labour in 
proportion to output, the combined result with such 
gas-heated plant being a net reduction in the cost of 
production. This side of gas supply was of compara- 
tively recent origin, but it seerned not unlikely that 
in industrial districts, at any rate, it would be event- 
ually found that the quantity of gas taken for such 
purposes would equal and perhaps exceed that con- 
sumed for all other purposcs, 
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Mr. J. H. Yates said that manufacturers of | independent of the supply of oil fuel from foreign | corresponding to this has a composition of 14.8 per cent, of 


gas fires were under a great obligation to the scientific 
work organised and carried out at Leeds University 
by the Joint Committee appointed by the University 
and the Institution of Gas Engineers, which had 
greatly stimulated further inquiry on the part of 
manufacturers. Ten years ago even the best deep 
fires did not afford more than 30 to 33 per cent. of 
the net heat of combustion of the gas in the form of 
radiant energy. In the effort to secure increased 
radiation it had been found, as was to be anticipated, 
that to advance from these low figures to 45 per 
cent. was’much more easy than to make a further 
increase above 45 per cent. The adoption of the 
shallow-fire principle was responsible for an increase 
from 30 per cent. to somewhere about 42 per cent. 
From that point, by attention to the perfecting of the 
design and proportion of the burners and back bricks, 
and, most important of all, that of the radiants, gas 
engineers had been successful in further raising 
this figure to 48 to 50 per cent., and, indeed, in 
some instances to as high as 55 per cent. The entire 
change in the construction principle of gas fires had 
led to an equally great change in the attitude of the 
medical profession and the public towards the use of 
gas for heating. As a result there were to-day 
upwards of 350,000 gas fires in use in London alone. 

Professor W. A. Bone said, in connection with the 
industrial application of gaseous fuels, it was obvious 
that the cost of ordinary town’s gas prohibited its 
use in large-scale industrial operations, although in 
small-scale works it still had an extensive field. Even 
with gas supplied at Is. per 1000, its industrial uses 
would still be limited. The cost of making blue 
water gas of about 290 B.Th.U.’s per cubic foot was 
about 4d. per 1000 cubic feet, equivalent to coal gas 
at 8d. per 1000. Producer gas, of a calorific 
value of 140 to 150 R.Th.U’s, could be made at a 
cost equal to coal gas at 4d. per 1000. In industrial 
works there was a disposition to employ coal on 
scientific lines, and the developments now promised in 
iron and steel works was that no coal would be used 
at all except that which was fed into the coke ovens. 
In the Talbot furnace working with mixtures of pro- 
ducer gas enriched with coke oven gas to 180 B.Th.U.’s 
a coal saving had been shown of from 2} ewt. to 
3 cwt. per ton of steel. 

Dr. R. Lessing said that great strides had been made 
during the last decade both in the scientific design 
of furnaces intended for coal firing and in the provision 
of facilities for the control of their working. As a 
result of these improvements, going hand in hand with 
a more general employment of gaseous and liquid fuel, 
a diminution of the smoke evil had been noticeable 
during recent years. Unquestionably, coal users 
must have found it to their own advantage to bestow 
more attention on the mode of using their fuel. Part 
of the improvement had been due to the application 
of the law which forbids the emission of black smoke 
from industrial fire-places. Low-temperature car- 
bonisation was a remedy for the waste of coal. Such 
a process yielded a “semi-coke” or ‘ smokeless 
fuel,” which still contained a varying amount of 
volatile matter, not volatile enough to escape un- 
burned with the formation of smoke, and on the other 
hand, inflammable enough to permit of ready ignition 
of the fuel. The tar produced amounted to about 
20 gallons per ton of coal, which was twice the quan- 
tity obtainable in gasworks practice. It was “ paraf- 
finoid ’’ in character, and differed in this respect con- 
siderably from the ‘‘benzenoid”’ coal tar. The 
yield of ammonia was somewhat higher than that from 
coal gas. The gas obtained was much richer in 
illuminating and calorific value than coal gas, but it 
amounted to not more than 5000 cubic feet per ton 
of coal, as against a yield of 12,000 cubic feet or more 
in high-temperature carbonisation. The increasing 
demand for liquid fuel had, however, induced inven- 
tors to concentrate their endeavours on the recovery 
of the highest possible amount of “‘ coal oil.’’ Whilst 
endeavours in this direction were perfectly justified, 
and if crowned with success should go a long way 
towards providing the large amount of fuel oils 
urgently needed in the near future, the sine qua non 
for the success of this new industry was the possi- 
bility of producing the solid residue which repre- 
sented about 70 per cent. by weight of the coal 
employed, in such a form that it was superior to the 
raw coal in every respect. As in the coking industry, 
the solid residue must be the main product, with 
gas, tar, and ammonia as by-products. It was easy 
to show the enormous loss of liquid fuel under pre- 
sent conditions. It had been shown by the most 
trustworthy observers that a conservative figure for 
the loss of fuel in the form of soot in domestic fires 
was 6 per cent. The average percentage of tarry 
matter in domestic soot had been stated to be 
about 10 per cent., and he had been able to 
confirm this figure in tests undertaken on behalf 
of the Committee for the Investigation of Atmo- 
spheric Pollution. This gave the appalling figure 
of 210,000 tons of liquid combustible in soot alone, 
which, if recovered, would suffice to supply the oil 
fuel requirements of the Navy for a whole year. The 
coal oil recoverable from house coals by low-tempera- 
ture carbonisation would, at the rate of 20 gallons 
per ton of coal, total up to the enormous figure of 
700,000,000 gallons, or more than 3,000,000 tons per 
annum. Such a possibility would signify a great 


sources. 

Mr. W. H. Patterson pointed out that in Great Britain 
very little was attempted even by large users of fuel 
in controlling their supplies on a scientific basis. 
It was the great exception to find coal bought on a 
calorific basis. Railways and large works often 
purchased their coal on specifications which had no 
scientific basis whatever. Coal ought to be sold, not 
by the price per ton, but by the price per million 
heat units, allowance also being made for ash content. 
The United States Government had estimated that 
since the introduction of this system into its fuel con- 
tracts it had effected a saving on its own purchases 
of £40,000 per annum. Ordinary bituminous coal 
in water would slowly take up chlorine, this being 
absorbed by the coal and not by the water, until the 
coal was saturated. The amount required for satura- 
tion varied for different coals. An average amount 
was 0-1 per cent. The treated coal was no different 
in appearance to untreated coal. In_ practical 
burning tests the difference was, however, very 
apparent. In a boiler test an increased evaporation 
of 25 per cent. was given by treated fuel, in this case 
a bituminous slack. The treatment seemed to confer 
on bituminous coal many of the properties usually 
associated with anthracite. The treatment of coal 
by a minute quantity of chlorine would not be expen- 
sive, but to effect the right degree of treatment was 
not quite so easy ; much seemed to depend on the 
coal. The process was, however, capable of a very 
extended application. i 

Mr. Walter Dixon referred to the possibility of 
manufacturing gas of about 150 B.Th.U. in a process 
from which by-products had been recovered at Id. 
per 1000 cubic feet. Under certain conditions it 
was possible even considerably to reduce this figure 
of 1d. depending upon the price of coal, the realisable 
price of the by-products, and the size of plant used. 
The manufacture of gas and of smokeless fuel was 
primarily an economic question, and the scientific 
secondary side would always respond to the economic 
possibilities. The manufacture of smokeless fuel 
for domestic purposes was not likely to be possible 
until, and unless, it was undertaken by public gas 
companies or other companies holding similar mono- 


oxygen. The melting-point of cupric oxide is found not ti 
have been attained at a temperature of 1148 deg. Cent., at which 
temperature the dissociation pressure of the oxide exceeds 
25 atmospheres. 

Wohler has shown that solid solutions of Cuprous oxide jn 
cupric oxide may form. 

Dr. Desch and also Dr. Rosenhain thought the results 
interesting, but suggested modifications and pre- 
cautionary measures, 

A study of the degradation or enhancement of quality 
of commercial copper by the presence of impurities 
by Mr. Frederick Johnson, showed that caution should 
be exercised before condemning a copper on account 
of the presence of impurities, and users are recom. 
mended to take the following points into considera. 
tion :— 

(1) To what degree the various impurities may be 
eliminated during refining operations. 5 

(2) To what specifications, however imperfect such 
specifications may be, the resulting changes may have 
to conform. , 

(3) To what extent impurities may mutually react 
to the improvement or detriment of the resulting 
material. 

Fatigue of Metals —The impression that metals 
become crystalline through fatigue was repeatedly 
rebutted during the meeting, and Dr. Rosenhain, in 
a lecture, insisted that a metal was necessarily always 
crystalline ; the difference was that in an ordinary 
tensile fracture the crystals were first elongated until 
the fracture looked fibrous, while under fatigue they 
were broken through without being stretched, and 
thus exhibited a crystalline appearance. 

The solution of gases in metals has been the subject 
of experiment by Dr. A. Holt. He has found that 
hydrogen is absorbed by finely divided palladium 
always rapidly; by the sheet metal sometimes 
rapidly, sometimes slowly ; in the case of the sheet 
metal the power of absorption decreased with time. 
This falling off he attributed to the assumption of 
the crystalline form by the amorphous variety 
present in the sheet metal. The crystalline metal, 
he considered, would always absorb slowly ; the 
amorphous rapidly. 

Some phenomena in the formation of ecutectics, 
more particularly those relating to the ‘ halo” 





polies and privileges to gas companies. 


We may now deal briefly with a few of the other | 
papers considered by Section B. 
The structural changes brought about in certain 
alloys by annealing were illustrated by slides by Mr. | 
O. F. Hudson, who pointed out that a 


large number of the useful alloys, particularly those which are 
rolled, drawn, or otherwise worked, consist of a solid solution. 
When alloys of this class are annealed the cored structure 
usually characteristic of the alloy in the cast state gradually 
disappears, and the crystals become quite uniform in com- 
position throughout. Structurally the alloy does not now 
differ from a pure metal, and other structural changes due to 
annealing are similar in both cases. If the alloy has been worked 
before it is annealed pronounced crystal growth is observed 
when the annealing takes place above a certain temperature, 
which varies with the alloy. In most cases also numerous 
twinned crystals form. If the temperature of annealing is 
raised the crystal growth becomes more pronounced, and a very 
coarsely crystalline (overheated) metal or alloy may result, 
but if the annealing is carried out at a suitable temperature a 





finer structure than the original is obtained. 

The recrystallisation of the strained alloy and the disappear- 
ance of the “ cores ” go on side by side until uniformity of com- 
position is reached. 

In the case of alloys consisting of crystals of two or more 
kinds, those which are malleable are usually composed of 
crystals of two solid solutions. Generally the chief effect of 
annealing these alloys is to promote equilibrium between the 
two phases present. Crystal growth also takes place partly 
on lines similar to those indicated above and partly by the 
absorption of the smaller crystals in larger ones of the same kind. 
In some cases the annealing operation may result in a true 
recrystallisation. Complete phase and structural equilibrium 
in some alloys of this class are only attained after very prolonged 
annealing, and in many instances the alloys as used are in a 
metastable condition. 

The decrease in hardness and the lowering of the elastic limit 
due to the annealing of cold worked metals and alloys are almost 
complete before crystal growth becomes noticeable, and are 
apparently unaccompanied by structural changes which can be 
observed by microscopical examination. 

Diffusion in solid solutions.—In an exhaustive 
report on this subject presented at last year’s meeting, 
and duly recorded in THE ENGINEER, Dr. Desch 
instanced many examples of diffusion in solids, such 
as the formation of crystals in glass, also such metal- 
lurgical operations as ‘‘ kernel roasting ’’ and ‘‘ cemen- 
tation,” ‘‘ malleablising” castings, &c.; in fact, 
segregations and diffusions in general were regarded 
as the results of diffusion, for otherwise the re- 
arrangement could not come about. Further experi- 
ments with metallic alloys have disclosed the existence 
of a sharp boundary characteristic of diffusion in 
solids when a chemical compound is formed. An 
abrupt discontinuity is also observed when one com- 
ponent is removed by solution, as in the removal of 
zine from its alloys with copper. 

Three system copper-orygen.—Mr. F. D. Farrow 
stated 

that mixtures containing between about 2.3 and 10.3 per cent. 
of oxygen when heated above 1195 deg. Cent. melt and form two 
liquid layers, the upper of which is richer in oxygen than the 
lower. The composition of these layers is for all temperatures 
investigated about 2.3 per cent. of oxygen for the lower and 
about 10.3 per cent. for the upper. The compositions do not 
appear to approach each other with rising temperature. By 
extrapolating over a short distance the authors place the 


melting-point of cuprous oxide (11.26 per cent. of O) at 1210 deg. 
Cent. In systems whose composition lies between those of 


which in many cases is found to surround the primary 
crystals in an alloy and separate them from the eutectic 
surrounding the crystals, have been investigated by 
Mr. F. E. E. Lamplough and Mr. J.T, Scott. Quench- 
ing alloys when the eutectic had partially solidified 


| Showed very clearly that this ‘‘ halo”? was produced 
|at the moment when the growing eutectic grains 


reached the primary crystals, one constituent of the 
eutectic coalescing with these and the other forming 
the “halo.” Incidentally, interesting information 
was obtained regarding the mode of growth of 
eutectics, and slides exhibited showed that it 
varied with the composition of the eutectics, the 
“grains”? or “‘ crystals’? assuming characteristic 
shapes and groupings in accordance with the com- 
position. 

The action of an alkaline natural water on lead was 
considered by Mr. J. F. Liverseege and Mr. A. W. 
Knapp, the Birmingham water supply being the 
object of their investigations. 


It is gathered chiefly in Wales, and is slightly alkaline ; it 
does not appreciably dissolve lead (absence of ‘ plumbo- 
solvency ”), but unless treated it corrodes or “ erodes *’ bright 
sheet lead. To prevent any danger from this action a small 
proportion of powdered chalk is added to the water in Wales. 
This treated water flows to Birmingham through an aqueduct 
73 miles long. ; 

For experiments lead pipes were connected with the supply 
and analyses of the water made. For short periods the total 
lead dissolved from the pipes increased with time, but different 
lengths of the same pipe showed considerable variation. As a 
rule a pipe becomes with age less sensitive to the action of the 
water, but the rate of this change varies greatly with different 
pipes. Treatment of new pipes with a dilute solution of potas- 
sium permanganate gave them a considerable power of resistance 
to the action of the water. ‘ 

Sheet lead erosion is due to the action of oxygen in the presence 
of water. The amount of lead eroded is affected by the distance 
from the lead to the water surface, is generally proportional to 
the area of the surface of the lead exposed, and does not depend 
on the volume of the water. 

With untreated water carbon dioxide up to 1 per cent. by 
volume produced little effect on the amount of erosion ; when 
2 or 3 per cent. of carbon dioxide is present erosion no longer 
occurs, for the liquid remains clear, but lead is dissolved, in 
amount much less than that removed by erosion, Given 
sufficient oxygen, the alkalinity of the water is the principal 
factor determining the amount of erosion. The use of (a) lime 
to prevent erosion was not found satisfactory ; four parts per 
100,000 of (b) calcium carbonate gave protection, and as little as 
two parts per 100,000 of (c) calcium bicarbonate were sufficient 
practically to prevent erosion. Filtration through sand had 
little effect on the action of the water on lead. No evidence was 
found of a seasonal variation in the action of the water on lead, 
though the colour and amount of organic matter varied con- 
siderably ; and any way the amount of lead detected in any case 
was regarded as negligible from a hygienic point of view. 

Section B for convenience was divided into two sec- 
tions, and many of the papers noticed were presented 
to the metallurgical sub-section. But a full section, 
and large additional attendance, listened to the con- 
tributions on radio-activity. 

Radio-active elements and the periodic law.—Iin 
these times substances with radio-active and ap- 
parently elemental properties are detected by workers 
in this branch of chemistry and launched on the world 
with disconcerting frequency. As a result the old re- 
stricted list of things elementary becomes much swol- 
len, and what has been of trouble to many chemists 1s 
the disquieting fact that a good many of these 





cuprous and of cupric oxide they find two melting-point curves 
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which intersect at about 1060 deg. Cent. The eutectic mixture 
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periodic law; hence when this matter came up 
for discussion it aroused considerable interest, and was 
opened by Mr. F. Soddy, F.R.S. He pointed out 
that these peculiar substances went through changes 
during which their position in the periodic system 
altered; the alteration might even entail a swinging 
backwards and forwards. 


The general law is that in an a-ray change, when a helium atom 
carrying two atomic charges of positive electricity is expelled, 
the element changes its place in the periodic table in the direction 
of diminishing mass and diminishing group number by two 
places. In a B-ray change, when a single atomic charge of 
negative electrictty 1s expelled from the atom as a B-particle, 
and also in the two changes for which the expulsion of rays 
has not yet been detected, the element changes its position in 
the table in the opposite direction by one place. 

This law has been deduced from actual observations, from the 
results of which it is possible to write the three disintegration 
series of uranium, thorium, and actinium across the periodic 
table, so that each member falls into its proper place in the case 
of twenty-seven members the chemistry of which is known. 
Of the other eleven members six are too short-lived for the 
determination of the chemical properties and five are end- 
products, the chemical nature of which could be predicted ; 
but even the present end-products may change slowly into others. 

The chemical analysis of matter is thus not an ultimate one. 
It has appeared ultimate hitherto on account of the impossibility 
of distinguishing between elements which are chemically identical 
and non-separable unless these are in the process of change the 
one into the other. But in that part of the periodic table in 
which the evolution of the elements is still proceeding each place 
is seen to be occupied not by one element, but on the average, 
for the placed eccupied at all, by no less than four, the atomic 
weights of which vary over as much as eight units. It is 
impossible to believe that the same may not be true for the rest 
of the table, and that each known element may be a group of 
non-separable elements occupying the same place, the atomic 
weight not being a real constant, but a mean value, of much less 
fundamental interest than has been hitherto supposed. Although 
these 2dvances show that matter is even more complex than 
chemical analysis alone has been able to reveal, they indicate 
at the same time that the problem of atomic constitution may 
be more simple than has been supposed from the lack of simple 
numerical relations between the atomic weights. It is observed, 
for instance, that all elements falling into the same place in 
the periodic table are not merely similar in chemical properties, 
but are chemically identical], non-separable by chemical methods, 
and probably spectroscopically indistinguishable. 

The mixture of ionium and thorium only gives the thorium 
spectrum, and so it is with all non-separable elements. This 
Mr. Soddy is inclined to regard as indicating an electronic 
rather than a mass difference in these elements. He remarked 
that Madame Curie, who has nearly a gramme of radium, 
intends comparing the spectra of radio-lead and lead. She 
thinks they will differ. Mr. Soddy, for the reason just given, 
thinks they will not. There yet remains to be determined the 
comparison of the atomic weight of lead derived from a uranium 
source with that derived from a thorium source. He finally 
remarked that in the present state of our knowledge such a 
transmutation as lead into gold was quite conceivable, not 
directly, but through intermediate stages, but it required a 
voltage far above the present workable limit of 100,000 volts. 


Mr. Alexander Fleck, upon whose work many of 
Mr. Soddy’s conclusions were founded, stated that 
since last year’s meeting at Dundee the chemical 
nature of eleven additional radio-elements had been 
worked out experimentally. In each of these cases, 
with the one exception of Uranium X,, the chemistry 
of the substance might be summed up by saying that 
it had properties identical in all respects with those of 
some already known element. These astonishing 
investigations had been made on quantities of 
material sometimes amounting to as much as 10-® of 
a gramme, and were achieved by associating the 
radio-element with some other element that it most 
resembled, the electroscope being the only means of 
making observations. It might be noted that forty or 
fifty years ago the spectroscope introduced astounding 
refinements into chemical investigation, and revealed 
a new and extensive field of research. Now the 
vlectroscope had far superseded even the wonders of 
the spectroscopic revelations. 

Sir William Ramsay made some observations on 
another section of the periodic system, and thought 
that Mr. Soddy had rather put the cart before the 
horse in treating of experimental work before classi- 
fication. Mr. Soddy had, however, particularly 
asserted :—It is important to note that this work 
was purely experimental, and was done deliberately 
without any attempt to find the theoretical law, in 
order that the results might be free from all bias in 
favour of any particular view. It would have been 
easier to speculate first and then to test the specula- 
tions, but the opposite course was purposely adopted. 

Sir William Tilden pointed to the fact that nickel 
and cobalt, so nearly associated in atomic weight, 
were readily separable chemically, and thought it was 
remarkable that many elements now referred to as 
varying considerably in atomic weight should not 
be separable. 

Dr. G. Hevesy, in a communication bearing on 
these matters, ‘‘ Radio-elements as Indicators in 
Chemistry and Physics,’ amongst other points, stated 
that if one mg. of lead was mixed with a quantity 
of radium D which gave 10,000 units of activity in an 
clectroscope, one-millionth part of this mixture was 
easily detectable by the radio-activity of radium D. 
In this way 10~° mg. lead was quantitatively determin- 
able. 

These experiments are fascinating, and it is remark- 
able how well the results confirm the statement in the 
presidential address to the effect that recent new 
discoveries, sensational at first, as a result of further 
Investigation may be found to fall in line with 
accepted views, or these may become modified. 











THE BRAY EXPLOSION. 


ALTHOUGH a disastrous explosion, in connection with 
a Diesel engine in a generating station at Bray, took 
place as long ago as July, 1912, it is only within the 
last few days that any useful information about it has 
become available. ‘The Home-oftice has just pub- 
lished a very valuable and interesting report made by 
Mr. J. Stevenson Taylor to the Chief Inspector of 
Factories, and it is to this that we turn for authentic 
information on the whole subject. The matter as 
presented in the report is of such importance to all 
Diesel engine builders and owners that we recommend 
all of them to procure copies without delay; the 
price is only 5d. 

After describing the plant, the report gives as fully 
as can be ascertained the various steps which were 
taken immediately before the explosion, the prime 
cause of which was the loss of air pressure in the 
starting and blast receivers, and the absence of any 
mechanical means of restoring that pressure, as there 
was no auxiliary compressor and the generator could 
not be used as a motor to drive the Diesel engine with 
its compressor. Looking at matters after the event, 
it appears almost incomprehensible that no auxiliary 
compressor was fitted, especially as the report states 
that similar loss of pressure in other stations has been 
known to occur as often as six times in the course of a 
year. No doubt, however, builders will not admit 
that it is likely to happen so frequently and will 
urge that it can only occur as the result of careless- 
ness or ignorance. The extra expense involved will 
also tend to incline the owner to a decision to do with- 
out the auxiliary compressor. Yet on ship board we 
find not only an auxiliary compressor, but a steam or 
motor-driven set as well, with a still smaller ** auxiliary 
auxiliary ’’ compressor, so that total loss of air can 
quickly be made good. The hand compressor some- 
times provided on stationary jobs cannot be regarded 
as a good alternative, the labour and loss of time 
involved in their use being far too great. It wouldseem 
to us, then, that the first lesson to be learned is that 
quite a small auxiliary compressor set ought to form 
a part of every plant, the engine being of a type and 
size which can be started by hand without the need of 
any air pressure whatever—for example, a gas or 
petrol engine. 

The engineer at Bray, finding his receivers empty; 
obeyed the printed instructions furnished by the 
makers. He purchased a cylinder of compressed 
oxygen, and with this he raised the pressure to 800 lb. 
in the blast receiver ; switching over, he increased 
the pressure in the starting receiver to something over 
350 lb., and then restored the pressure in the blast 
receiver to the 800 1b. It is estimated in the report 
that this operation only increased the proportion of 
oxygen in the starting receiver by some 2 per cent., 
while the blast receiver was estimated to contain 
about 68 per cent. of oxygen. Then the fuel oil was 
run out of the fuel valves and pump and replaced by 
ordinary lamp oil by means of the hand pump. The 
ordinary starting operations were then carried out, 
and after the engine had run some six to nine revolu- 
tions on air the lever was turned over to the oil posi- 
tion. The explosion occurred at once, apparently 
before a regular firing stroke had taken place. The 
fuel valve cover and casing were fractured, the blast 
injection pipe was burst in three places, and the blast 
receiver was blown into eight pieces. For the exact 
details of these fractures we would refer our readers 
to the report. 

Mr. Taylor gives four possible reasons for the dis- 
aster, and discusses the likelihood of each ; he comes 
to the conclusion that the explosion was actually 
caused by the ignition of an oily deposit in the interior 
of the blast receiver ; that this ignition was brought 
about by a flame explosion from the fuel valve casing 
passing along the blast pipe, and that it was facilitated, 
and the resultant explosion was intensified, by the large 
volume of compressed oxygen in the blast receiver 
and pipe—a very definite statement and one based 
upon a very careful investigation of all the cireum- 
stances and a thorough consideration and sifting of 
all the possibilities. Even as it stands it is worthy 
of most serious consideration by Diesel engine 
builders, but it is, to our mind, rendered much more 
important by the succeeding conclusions given in the 
report, which, on account of their importance, we 
give verbatim :— 





(4) This compressed oxygen has been used in the blast vesse! 
in order to raise the pressure sufliciently to start the engine, and 
was so used in accordance with the printed instructions issued by 
the makers of the engines. 

(5) Owing to the presence of deposits of lubricating oil carried 
over from the compressors, the same danger of ignition and 
explosion exists in blast vessels of Diesel engines as in the air 
receivers of air compressing plants. 

(6) There are considerable practical difficulties which prevent 
the removal of all the lubricating oil vapour from compressed 
air before it enters the blast vessels, although entire removal is 
very desirable. 

(7) “* Back fires” or explosions are sometimes transmitted 
from the cylinders of Diesel engines to the fuel valve casings and 
blast pipes ; and ignitions, sometimes accompanied by explo- 
sions, occur in the high-pressure air delivery pipes of the com- 
pressors. 

(8) Loss of air pressure from the blast and starting air vessels 
of Diesel engines occurs more frequently than the engine makers 
admit. Thislossis often due to carelessness, but is sometimes due 
to the inexperience of the engine attendant. 


In the report we have a’statement that the explosion 
was actually facilitated and intensified by the carry- 





ing out of the printed instructions of the builders. 
This in itself will, we think, be sufficient to cause 
all builders to revise their instructions once their 
attention has been drawn to the report. Although 
there are gases which may be compressed and used 
with safety for recharging receivers, oxygen is not 
one of them, and we are of opinion that the mechanical 
auxiliary compressor is by far the most satisfactory 
method of dealing with an exhausted receiver, if for 
no other reason than that the receivers can probably 
be fully charged before a cylinder of compressed gas 
could be brought on the scene. 

Conclusion No. 5, however, presents to our mind 
the most serious aspect of the whole case. There are 
perhaps hundreds of air receivers all over the country, 
many of them never inspected or cleaned from one 
year’s end to another, and each of them from the 
report would appear to be a potential source of 
disaster; this danger can only be eliminated by 
frequent attention and examination of a somewhat 
difficult nature. In some of the reports which have 
recently been made on the working of Diesel engines 
on board ship, the necessity for an oil separator in the 
compressed air pipes has been pointed out, but it 
would appear that even this safeguard is not suffi- 
cient; the receiver must be feriodically and 
thoroughly cleaned out as well. With these receivers 
as now made out of a solid billet with a compressed 
neck, into which the valve casing is screwed so as to 
allow of no possible weakness in a weld, the fitting of 
a cleaning door introduces other risks and is not such 
a simple matter, at all events, for those receivers 
intended to withstand the 900-1000 1b. pressure 
necessary for the injection air, though for starting 
air pressures the question presents less difficulty. 
The problem of the thorough cleaning of blast 
receivers is, in fact, not by any means an easy one at 
first sight, unless steam is proved to be absolutely 
reliable, but it must be tackled. If the danger is 
as real as the report seems to suggest, other acci- 
dents may happen any day, and every additional one 
is bound, not only to retard the progress of the 
Diesel engine, but may lead to loss of life. 

The report is concluded by the following recom- 
mendations, which ‘‘ would tend to reduce the risks 
of explosions and accidents in connection with the 
running of Diesel oil engines,” and though Nos. 3 and 5 
are fairly hard conditions to impose, we cannot but 
think that they are none too stringent if safety is 
only to be obtained by their enforcement. 

(1) Compressed oxygen, on account of its intense chemical 
affinity, and combustible gases like hydrogen, should not be 
used for the purpose of re-charging air vessels, and a warning 
to this effect should be issued by the makers of Diesel engines. 

(2) Definite instructions should be issued by the makers with 
regard to the adoption of safe methods for re-charging air vessels. 

(3) Only competent engineers, or experienced men under the 
direct supervision of a qualified engineer, should be employed 
as engine attendants on Diesel plants. 

(4) Traces of oil or oil vapours should be removed as far as 
practicable from the compressed air before it passes into the blast 
vessel. 

(5) Air vessels, especially blast vessels, should be cleaned and 
examined internally as far as practicable once every twelve 
months ; they should also be tested hydraulically once in every 
four years, and the amount of expansion of the vessel under the 
test pressure should be carefully gauged. 

(6) Some device should be fitted for preventing the trans- 
mission of flame explosions along the compressed air pipes. 
We have, we think, given quite enough of the sub- 
stance of the report to indicate its nature and value, 
and once again we would ask all those interested in 
the question of Diesel engine building or running to 
obtain a copy and study it for themselves, as there 
are many valuable suggestions which we have not the 
space to give in detail. 








At the automobile testing plant of the Worcester Poly- 
technic Institute, Worcester, Mass., a speed record of 
3310 revolutions per minute for an automobile motor was 
recently established. The conditions under which the 
tests were made approximated, as closely as possible, 
actual service conditions on the road. A dynamometer 
indicated that the 20 horse-power rating of the motor was 
reached at 1120 revolutions per minute. At 1900 revolu- 
tions per minute 30 horse-power was developed, and at 
the maximum speed 3310 revolutions per minute, 36 horse- 
power, which was equivalent to a speed of 89 miles per 
hour, was developed. At about 3300 revolutions per 
minute the power curve began to drop. 


In dealing with the manufacture of permanent magnets, 
Professor Silvanus P. Thompson once made the following 
remarks :—Sudden cooling of the steel, at whatever 
stage, tends to conserve whatever composition, structure 
or state the substance possessed at that temperature, and 
which it would have lost if it had cooled slowly. Bearing 
this in mind, it will be evident that rapidity of cooling is 
as important as the right temperature. We must cool 
the steel, but how quickly and to what degree? It is 
obvious that if we plunge a brightly red-hot bar into ice- 
cold water it will be chilled more rapidly than if we 
plunged it into hot water, or boiling oil, or molten lead. 
But if we apply a water spray at, say, 20 deg. Cent., it 
will chill the bar quicker than plunging it into water at 
0 deg. Cent. Some kinds of steel will not withstand a 
quenching in ice-cold water, but split or crack. Thin bars 
which preset more surface, relatively to their solid con- 
tents, than thick ones, are more rapidly chilled than thick 
ones, though both are dipped into the same brine. Tool 
makers and magnet makers have their own procedures, 
the results of experience ; but some of the recipes they 
follow are quite absurd. There is no advantage in adding 
to the water in the quenching tank stale beer or other 
organic liquids. 
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4}-TON PETROL MOTOR WAGON. 


Ar the recent exhibition of commercial! motor vehicles 
held in London quite a special feature was made of the 
exhibits of wagons built to comply with the requirements 
of the War-oftice, which is offering inducements in the way 
of a subsidy to the owners of machines suitable for use for 
Army transport purposes. The Pagefield chassis, shown 





Fig. i—VIEW OF ENGINE WHEN RUNNING 


by Walker Brothers (Wigan), Limited, Wigan, was a 
praiseworthy attempt to comply with these requirements, 
particular attention being given to accessibility of all the 
leading members. The three main portions—engine, 
gear box and rear axle-—are treated as independent units, 
coupled together by shafts with universal joints at each 
end, thereby giving a flexibility to the transmission system 





ment of the piping. Fig. 1 is reproduced from a photo- 
graph taken while the engine was running at a speed of 
600 revolutions per minute. The even turning and balance 
of the engine is shown by the coin seen standing on its 
edge above the starting handle. 
position of the magnet. and the bracket to carry a lighting 
dynamo. 
are given on page 332. The engine has four cylinders, 
4#in. bore by 5}in. stroke. The R.A.C. rating is 36 indi- 
cated horse-power, but on actual test the engine has 
given off over 40 horse-power at 1000 revolutions per 
minute. This speed of turning is the maximum allowed 


under War Department regulations, and corresponds to 
The valves 


a road specd of about 15} miles per hour. 


This view also shows the | 


A number of sectional views of the engine | 


radiator outlet and cylinder jacket feed pipe can be coupled 
| together by a simple pipe and thermo-syphon cooling be 
| relied upon. Large openings are cast in the cylinder 
jackets, and are closed by plates, an arrangement which 
assists consideravly in the foundry, both in the carrying 
of the cores and in ensuring that the water spaces are 
cleared perfectly of all core material after casting. For 
ease of starting the cam shaft is arranged to slide in its 
bearings, and the exhaust cams carry half compression 
profiles as shown in Fig. 3. The trays which enclose the 
space between the crank case and the underframe, and 
the extension piece carrying the starting handle, as well 
as closing in the space between the engine and radiator, 
| are special points of interest. The method adopted to 
| drive the magneto and pump is clearly shown in the 
drawings. 

The gear box-—shown in Fig. 2—gives four forward 
speeds and one reverse, the gears being selected on the 
| gate principle. The shafts run on three sets of ball bear- 
ings, the middle being introduced to prevent whipping of 
the shafts under load. The second, third and fourth 
speed gears, being those most generally used, are in co. - 
stant mesh, engagement being by means of dog clutches. 
The gear box has a lid, the full depth of the box, by 
means of which a thorough inspection can be readily made 
of the gears. In pleasure-car design, the gear box is 
generally situated in front of the driver’s seat, and is 
accessible by the removal of the floor boards. In com- 
mercial vehicles, however, its position is usually further 
back in the frame, aud a door in the platform permits 
of inspection. The lower half of the gear box can be 
removed, together with the gears, shafts and striking rods, 
while the top half is stili left in position in the frame. 

From the gear box a shaft universally jointed at each 
| end transmits motion to a bevel pinion carried in a case 
| bolted to the carrying axle. This pinion meshes with a 
bevel wheel bolted to the differential case, and through 
this wheel transmits power to the driving axles by means of 
| two pairs of spur pinions and wheels. This tends to 
accessibility, as it is possible to remove the rear case con- 
taining the differential gearing, together with the large 
bevel and final drive pinions in one piece without disturb- 
ing the carrying axle. Further, the driving shafts can be 
withdrawn, while the vehicle is standing on its own wheels. 








THE COLCHESTER AND OTHER RAILWAY 
ACCIDENT REPORTS. 

SrncE we last—in THe ENGINEER of August Ist—tre- 
viewed the Board of Trade reports on accidents that had 
then been recently issued, five others have appeared, all 
| of which, except one, reveal carelessness_on the part of 
the men. 
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Fig. 3—THE 


are of nickel steel of large diameter and interchangeable. 


Large hand holes in the crank case permit of easy access | 


to the crank shaft and connecting-rod bearings. The 
shaft is of nickel steel of high-tensile strength, and the 
crank shaft and connecting-rod bearings are lined with 
antifriction metal. 
tion of force and splash, a gear pump forcing the oil to the 
main bearings, and through the drilled crank shaft to the 
big ends. A fixed depth of oil is retained by baffle plates 
under the connecting-rods, which have the usual dippers. 
The oil flowing over the baffle plates passes through a 
filter before returning to the pump. The filter is carried 
in a box east in one with the crank case, and is removable 
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Fig. 2—CHANGE SPEED GEAR BOX 


which obviates torsional stresses due to the bending of | by loosening one wing nut even while the engine is running. 


the frame, while permitting of the easy removal of any one | 


To obtain quiet valve action the cam shaft is of large 


of the main members. The engine is of clean design, and | diameter, while the tappets are fitted with rollers at the 


has all valves on one side, these being enclosed by easily 
removable covers. The half-tone illustrations above give 
general views of the engine, the uppermost showing the 
off-side of the engine, and demonstrating very clearly the 
accessibility of the carburetter-and the simple arrange- 





| lower end, and a simple form of adjustment at the top. 


The cooling of the engine has received special attention, 
the water jackets being ample and the circulating pipes 
large in diameter. The position of the centrifugal pump 
is such that if for any reason the pump should fail the 


The lubrication system is a combina- | 


CAM SHAFT 


CALTON: TUNNEL, EDINBURGH. 


This was a collision between two light engines due to a 
signalman’s mistake. It is of little interest. 


NEWCASTLE CENTRAL STATION, . NORTH-EASTERN 


RAILWAY. 

This was a buffer stop collision at Newcastle Central 
Station on June 25th, and appears, according to Colonel 
von Donop’s report, to have been due mainly to the 
platform being too short. 


JUNCTION, LONDON AND NORTH- 


WESTERN. 

Early in the morning of June 25th the 8.50 p.m. pas- 
senger train from Euston to Carlisle ran into a goods 
train. The guard of the goods train suffered, as a result, 
from shock, but no passengers complained. Five wagons 
on the goods train were derailed. The accident occurred 
through a driver mistaking the signals. 


| CREWE SOUTH 


BRIDGE OF ALLAN, CALEDONIAN RAILWAY. 


On June 28th a telegraphic advice received at Stirling 
gave the loading of the 11.4 a.m. special passenger train 
as being such that it would require an assisting engine 
thence to Kinbuck, a distance of 7? miles. The standard 
practice of the Caledonian Company on this length is to 
attach the banking engine in the rear by means of a slip 
coupling. When, however, the engine had to be attached 
it was found that the coupling was defective, so the 
driver took upon himself the responsibility of assisting the 
train with his engine uncoupled. 

All went well until Bridge of Allan—3 miles out—was 
reached. Here the signals were at danger, and the driver 
of the banking engine seeing them allowed his engine to 
fall behind. When the outer home was lowered he followed 
gently. The inner home was still at danger when the 
train entered the station, but the train driver did not 
apply steam immediately the signel was pulled “ off.” 
He was unaware that the bank engine was not coupled, 
and he waited at Bridge of Allan to let the bank engine 
get up a full head of steam before he started, so that the 
slip coupling should not break. The driver of the banking 
engine was unprepared for this. He saw the inner home 
signal clear, and applied steam, with the result that his 
engine ran into the train. 

Major Pringle blames the banking engine driver, also the 
guard of the train. The latter also was unaware that the 
| engine was uncoupled, whereas it was his duty to see that 
| the banking engine was properly coupled to the train. 

















334 


THE ENGINEER 





Sepr. 26, 1918 


——__ 








The occasion also gave Major Pringle an opportunity to 
deliver a homily on the question of bank engines in the 
rear of trains. He said :—‘‘In the event of a serious 
collision with another train, or a derailment, the presence 
of an engine in rear of a passenger train certainly adds 
to the risk of danger, more especially when engine slip 
couplings are used, for these couplings do not permit 
of the continuous brake being coupled between the pilot 
engine and the last vehicle of the train. Some railway 
companies do not approve this method of working. This 
shows, I think, that the advantage gained in saving of 
time by slipping the assisting engine is not, in their opinion, 
commensurable with the additional risks incurred by the 
practice.” 
COLCHESTER, GREAT EASTERN RAILWAY. 

There are two lines of way through Colchester Station. 
The station is protected at the east, or Norwich, end by 
the Junction box, and at the west, or London, end by the 
Station box. The latter is quite close to the west end of 
the up platform. On the top of the platform ramp is 
a water column, and 50 yards on the other, or west, side 
of the signal box is a starting signal that protects a cross- 
over road between the main lines. The next signal is 
the advanced starting signal, which is 635 yards beyond 
the starting signal, and 350 yards further on is an elec- 
trical treadle, which is provided to ensure that a train 
has reached that point before the starting signal can be 
again lowered. The advanced starting signal must also 
have been pulled “ off” and again put to danger before 
the starting signal can be lowered for a second train. 
As a train or engine that was crossed to the down line by 
means of the crossover road would not, of course, reach the 
unlocking treadle, a key is provided to unlock the starting 
signal under those conditions so that it would be free for a 
second movement. 

The Great Eastern Railway Company, in common with 
many other companies, provides its signal boxes with 
what are known as “ collars.”” These are metal rings that 
pass over the handle of the levers working signals and 
wedge the clasp that holds the lever in position. The 
lever cannot, therefore, be moved. The collars are pro- 
vided to put over home signal levers when the lines 
protected by such signals are fouled, so that the signalmen 
shall be reminded of the obstruction. 

One other point must also be noted. The well-known 
Rule No. 55 calls for the fireman, when an engine is waiting 
to be crossed to another line, to proceed immediately to 
the signal box to remind the signalman of the presence of 
the engine. Then, if, when the man arrives at the box, 
he finds the collar above-mentioned on the protecting 
lever he need not remain. 

On the afternoon of July 12th, a light engine came along 
the up line from the Junction box, to be placed in a siding 
on the down side at the Station box. The man in the 
latter box lowered his starting signal, but the driver 
stopped at the column to take in water. When the tank 
was filled, the starting signal being still ‘ off,’ the driver 
drew ahead to above the crossover road points ready to 
be set back when a down goods train had cleared. After 
the light engine had passed the up starting signal was put 
to danger—on this point there is no dispute—and the 
“train out of section’ block signal was sent from the 
Station to the Junction. In sending this intimation the 
Station signalman made his first mistake, as if that had 
not been done the Junction man could not have “ offered ”’ 
the 1.0 p.m. express from Cromer to Liverpool-street. 
When, however, the express was “ offered” the man at 
once accepted it, although the light engine was only 
50 yards away. Moreover, when he found the starting 
signal locked—for reasons given above, i.e., that the light 
engine had not passed the advanced starting nor gone 
over the releasing treadle—he used his key without pausing 
to think why it was locked. Not only this, but the man 
had not protected the light engine by using the collar, 
nor had the fireman gone to the box. 

As a consequence, all the signals were lowered for the 
express which ran into the light engine. The driver, 
fireman and leading guard of the express were killed and 
fourteen passengers were injured, one seriously. The 
driver of the light engine was also badly hurt, but his 
fireman escaped, as he was then on his way to the box to 
carry out Rule No. 55—after standing there ten minutes. 
To the credit of the driver of the light engine it should be 
said that when he saw the express coming he put his engine 
into steam and remained on the footplate. This, as 
Colonel von Donop remarked, he undoubtedly did at the 
risk of his life, and he is worthy of the highest commenda- 
tion for his pluck and promptitude. 

Colonel von Donop concludes his report as follows :— 
‘“* This accident is the third which has taken place in the 
last three years in which a serious collision has occurred 
owing toa light engine being forgotton on running lines, 
the two previous cases being at Ormskirk and at Hawes 
Junction, both of which occurred in 1910. It is clear, 
therefore, that there is an undoubted liability of the 
presence of a light engine being overlooked by a signal- 
man. The inquiries held into these accidents seem, how- 
ever, to show that there is a tendency on the part of some 
signalmen and drivers not to adhere strictly to rules and 
regulations when light engines are being dealt with. 
For instance, in two of the above-mentioned cases the 
movements of the light engines were not properly recorded 
in the train register books ; in two cases also lever collars 
were provided, but were not made use of in connection 
with these vehicles ; and in none of the three instances was 
Rule 55, in regard to the sending of the fireman to the 
signal box, adhered to. These accidents clearly point to 
the necessity of all rules and regulations being strictly 
adhered to when light engines are being dealt with, and it 
is hoped that the occurrence of this last accident will call 
the attention of all railway companies to the importance 
of this point.” 








Macuine Toots For Hone-Kona Universiry.—The Selson 
Engineering Company, Limited, has decided to present to 
Hong-Kong University one of its 10in. “* Selson ” shapers. 

THE AERONAUTICAL Society OF GREAT Britarn.—As a result 
of the ballot for fellowship the following have been duly elected 
Fellows of the Aeronautical Society :—Mr. Horace Darwin, 
F.R.S., Mr. W. H. Dines, F.R.S., Mr. J. W. Dunne, Dr. R. T. 


Glazebrook, F.R.S., Sir George Greenhill, F.R.S., Col. H. C. 
Holden, F.R.S., Mr. Alee Ogilvie, and Dr. W. N. Shaw, F.R.S. 





THE CHANNEL TUNNEL. 


Av the first annual Congress of the Franco-British 
Travel Union, held at Marble Arch House, Hyde Park, 
the first subject considered was the proposed Channel 
Tunnel. Baron Emile d’Erlanger, Chairman of the 
Channel Tunnel Company, who presided, said that 
no subject was more worthy the study of the Franco- 
British Travel Union than the proposed construction 
of this great undertaking. 

At a cost of something over £250,000 sterling, more than 
4000 yards of tunnelling had been made ; thousands of soundings 
had been taken from shore to shore ; and all the elements were 
at hand to enable work to be promptly resumed, and carried to 
a successful issue. The Channel Tunnel Company understood 
that the matter was now before the Committee of Imperial 
Defence, and they looked forward with confidence to the decision 
of that body, by which the Government would be guided. The 
total cost of the whole undertaking, including the construction 
of the tunnel, purchase of land, payment of interest during 
construction, and the purchase of rights and plants existing on 
the English and French coasts, was estimated not to exceed 
£16,000,000 sterling, of which £8,000,000 would be provided by 
the French company, and £8,000,000 by the English company. 

He thought the tunnel would capture at least 65 per cent. of 
the continental passengers, who at the normal rate of yearly 
increase would number 2,000,000 at its opening if construction 
were at once begun, At a fare of 10s. per head, that would 
secure an income of £650,000. The transport of luggage would 
add 10 per cent., or £65,000, and the postal service a further 
£40,000. It was not too sanguine to put the goods traffic at 
£800,000, and this would give a total of £1,555,000, while the 
total working expenses would not exceed £420,000 per annum, 
leaving a net profit of £1,135,000 on a capital of £16,000,000. 
In this estimate, however, no account was taken of the incroase 
in passenger traffic which would result from the construction of 
the Channel Tunnel, and if they were to transport 3,000,000 
passengers in a year, it was easy to see how enormously the 
profit would be swelled, though the fares would be substantially 
reduced. 

Sir Francis Fox then read a paper, in which he said 
that the proposal for a Channel Tunnel was over one 
hundred years old. ‘From time to time it had been 
considered, then rejected, and again resuscitated, in 
consequence of increased knowledge of the problem ; 
but the eventual construction cf such a line of com- 
munication with the Continent was sooner or later 
inevitable. He gave an account of the earlier schemes, 
reminding the Congress that when the proposal for 
a tunnel was last brought forward in 1907, preference 
was given to a steam ferry. But since that date 
much additional information had been obtained, 
which justified the reconsideration of the whole 
subject. As regarded the proposed ferry, it had been 
proved, as those who were acquainted with the scheme 
well knew, that the difficulty of the rise and fall of 
the tide would necessitate the construction of costly har- 
bours on both sides of the Straits, and that the transfer 
of the trains from land to steamer, and from steamer 
to land, would give rise to so much difficulty and delay 
that anything like regularity of service could not be 
secured. He then described the prop>sed tunnels, 
the construction of which had been greatly facilitated 
by the preliminary operations of the two companies 
at Dover and Sangatte. 


In 1876 and 1877 the French geologists, Messrs. Potier and 
Lapparent, took 7600 samples of the bottom of the Channel, 
3267 of which they were able to utilise. The grey chalk through 
which the tunnels would be bored, if the scheme were sanctioned 
by his Majesty’s Government, was 87ft. thick at Dover and 70ft. 
thick at Sangatte. It was excellent material in which-to work, 
possessing the peculiar property of gradually “ puddling ”’ itself, 
and becoming impervious. Containing no flints, it was, as far as 
could be ascertained, free from fissures and siides ; but should a 
fissure be encountered, it could be easily and satisfactorily dealt 
with by means of the system cf high-pressure grouting which 
had been introduced within the last five or six years. In the 
Mersey Tunnel, his own firm, Sir Douglas Fox and Partners, had 
met fissures with which they had thus dealt successfully. 

A drainage heading would be driven from each side of the 
Channel, rising towards the centre, and connected at Dover 
and Sangatte with shafts for pumping and winding. The main 
tunnels would consist of two single-track circular tunnels, each 
of 18ft. net internal diameter, and thus large enough to accommo- 
date the rolling stock of the British and French main lines, 
except only their locomotives, for which would be substituted 
electrical locomotives of ample power to deal with the heaviest 
trains running upon the main lines. At frequent intervals 
these tunnels would be connected by cross passages with air- 
tight doors, rendering it easy to introduce currents of air, and to 
exchange workmen from one tunnel to the other. Including 
the junctions with the main lines of railway in England and 
France, the total length of each tunnel would be 31 miles, the 
actual length under water being 24 miles. The tunnels would 
be placed 36ft. apart, and lined throughout by cast iron segments, 
of ample strength to resist any possible pressure, and grouted 
on the outside so as to secure a covering of cement which would 
not only prevent leakage into the tunnels, but also preserve the 
plates from corrosion. 

Assuming that 17 yards per day could be excavated for six 
days per week, the annual progress would be about three miles 
at each face, so that the driving of the drainage heading would 
occupy four years. Three shifts of men would have to be em- 
ployed, and the changing would take place below and on the 
spot, no stoppage of work being allowed. This was the system 
adopted in the case of the Simplon Tunnel, where the drills 
never stopped while the shifts were changing. An emergency 
door would always be kept in position near the “face ” of the 
heading, not so much for actual use, but rather to induce con- 
fidence in the minds of the men at work. The drainage heading 
would be commenced and driven ahead at as high a speed as 
was found to be practicable, it being a matter for the directors 
to decide whether this should be completed before proceeding 
with the main tunnels, or whether they should be carried forward 
at the same time. It would be necessary to keep an efficient 
supply of air throughout the entire length of the heading for the 
men employed. This could be best effected by bratticing off 
the upper portion of the heading, thus forming a conduit of the 
required size for the volume of air, which would be blown in 
by high-speed fans. Such. would be the primary ventilation, 
and permanent ventilation of the main tunnels would be esta- 
blished by blowing air in the direction in which each train was 
travelling. The traffic being electrically operated, the volume 
of air required was very largely reduced. To keep the tunnels 
pure and fresh, it would be necessary to supply 45,000 cubic feet 
per minute on each line of way, travelling at a velocity of ft. 
per second, which was equivalent to a very light breeze. The 
power required to induce this current of air, much assisted as 
it would be by the trains, would not be large, and the entire 





problem was simple as compared with that in many collieries 
through which not only were far greater volumes of air blown - 
order to deal with great ‘ blowers ” of explosive gas, but the 
length of passages through which the air had to be driven op 
exhausted was considerably greater, and impended by bends 
which would not exist in this case. : ; 

The prevention of fire in the trains was also one to which much 
attention had been devoted. In the case of specially built rolling 
stock for the London and Paris and other expresses, no inflam. 
mable material should be used, and as the motors of the electric 
locomotive would be “ armoured" against fire in case of short 
circuiting no danger would arise as regards the electrica! working 
even from the employment of ordinary rolling stock. Assuming, 
however, that in spite of precautions any stoppage should occur 
in the tunnels, the passengers would readily pass along the tunnels 
in the rear of the train, where ample space would be available 
as a footpath, clear of the electrical conductors. The passengers 
would thus be free from smoke, in consequence of the direction 
of the current of air always blowing from the rear of the train 
towards the front. In consequence of the large diametor of 
the tunnels, the electric conductors could be so placed as not to 
obstruct the permanent way or interfere with repairs. 

The tunnels would be lighted throughout by electricity, 4 
separate and special circuit would be provided, so that in the 
event of the main traction current failing, the lightsin the ti:nnels 
would not be extinguished. Carriage lighting would be inde. 
pendent, each vehicle carrying its own store of light. Sanitary 
and hygienic regulations similar to those so successfully adopted 
at the Simplon Tunnel would be enforced during the progress 
of the works. The French engineers had satisfied them-<«lyes 
as to the best position for the sorting sidings and station at 
Sangatte, and as to the site for the deposit of their moiciy of 
the excavation from the shafts, heading, and tunnels. 








STEEL TRADE COMPETITION. 


Ir was pointed out in this journal some time ago that 
in view of the large augmentation in the productive 
capacity in pig iron, steel, and in manufactures in (er- 
many, France, and Belgium in the past two years,and the 
prospective bringing into operation of further plant in 
course of erection, foreign competition from these European 
countries might be expected to become all the keener in 
the future. This assumption is now being confirmed by 
the results. If reference be made to the Board of Trade 
returns, it will be found that the imports of semi-finished 
steel in the first eight months of the present year show a 
decline of 41,000 tons, as compared with the corresponding 
period in 1912; but as the British imports from the United 
States, which represented a considerable tonnage for the 
whole of last year, have decreased by 84,000 tons in the 
first eight months of 1913 as against the same term in 
1912, it will be seen that a large increase must necessarily 
have taken place in the tonnage already imported from 
the European Continent in the course of the present year. 
At one time it was thought that as continental iron and 
steel producers were gradually equipping themselves for 
the manufacture of an increasing quantity of finished 
products, some relaxation in the pressure of foreign semi- 
finished steel might be experienced in Great Britain, but 
this idea is dispelled by the actual results. 

The total imports of iron and steel have risen from 
1,290,000 tons in the first eight months of 1912 to 1,527,000 
tons in the corresponding period in the current year. This 
is an increase of 237,000 tons, and nearly the whole of this 
advance is represented by greater imports of bars, joists, 
plates, hoops, and strip, tubes, tires and axles, and cast- 
ings and forgings, which may be said to be of European 
origin. It will thus be seen that we are being confronted 
with a material accentuation in the rivalry from the 
European Continent both in semi-finished steel and in 
manufactures. This state of affairs is not much improved 
from the tonnage point of view when consideration is 
given to the export side of the problem. Our total 
exports have advanced from 3,172,000 tons in the first 
eight months of 1912 to 3,416,000 tons in the same months 
of this year. This represents an expansion of 244,000 
tons for the term in question, but as the total imports in 
the same period have grown by 237,000 tons we are left 
with a gain of only 7000 tons on the balance of imports 
and exports. 

The monthly production of pig iron in Germany at 
present is at the rate of 19,250,000 tons per annum, and 
the actual output in the first eight months exceeded by 
1,250,000 tons that which obtained in the corresponding 
period in 1912. Moreover, new blast furnaces are in 
course of erection. With such a large productive capacity 
in pig iron and a similar development in steel making and 
finishing plant the makers in that country are straining 
their utmost to force the export trade in all directions. 
A fresh attempt is now being made further to develop 
the export trade, owing to the decline in the world’s prices 
of finished products and the slackening of activity of the 
transforming mills in Germany. For this purpose the 
Steel Syndicate, whose export prices of semi-finished steel 
have fallen by about 25s. per ton since the end of last 
year. has decided to make a fresh reduction in the domestic 
prices on October Ist, so that the rates will be 10s. per ton 
less than three months ago. A stimulus was imparted to 
the export trade when prices were lowered by 5s. per ton, 
and the bounty was increased from 10s. to 15s. per ton 
three months ago, and a fresh impetus is expected from 
the additional price reduction of 5s. which is now coming 
into operation. As the bounty will bring the domestic 
prices for the production of export manufactures much 
below the prevailing export prices, it follows that British 
iron and steel makers must expect an accentuation of com- 
petition from that quarter, especially as over-production 
there is also beginning to play an important part in the 
settlement of prices. 











ACETYLENE Gas LIGHTING AND Cookine.—For the purposes 
of making more generally known the uses to which acetylene 
gas ean be put, a special demonstration van has been equipped 
by Acetylene Publicity, Limited. The van is fitted up in an 
elaborate manner with different devices for lighting and cooking 
by means of acetylene gas, and is intended to be sent all over the 
country to exhibit the various ways in which the gas can be used 
in the household. A complete oxy-acetylene welding plant will 
also be carried. There will, in addition, be a cinematograph, 
by means of which the manufacture of carbide from the furnaces 
till it arrives in this country will be illustrated, as well as some 
practical work executed by the oxy-acetylene welding process 
at the Welding School in London.. We gather that the van 
will start on its travels very shortly. 
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RAILWAY MATTERS. 


Ir is reported that on September 23rd the tunnel at 
the Rue Verte railway station at Rouen—the Dieppe line 
fell in for a distance of twenty metres after a train from 
Paris had passed through it. Fortunately nobody was 
injured, Trattie was interrupted, but communication 
as maintained by transhipment. Reconstruction work 


w - . 
ig carried on at the scene of the accident. 


was bei 

CONSTRUCTION is to commence at once on the 38-mile 
section of the proposed railway along the Coquehalla 
River, from Hope, British Columbia, to the summit of the 
Hope range, for the joint use of the Kettle Valley and 
Great Northern railways. This 38-mile road is expected 
to cost over £600,000, part of it exceeding £20,000 per 
mile. Twelve tunnels will be constructed in this section 
of the line, and a wagon road for getting in equipment and 
supplies is estimated to cost £40,000. 


AccorpDINnG to the Railway News, the Soudan has been 
experiencing some bad sandstorms lately, which have 
interfered considerably with railway operations. The 
train due to arrive at Khartoum on the 11th inst., for 
instance, was many hours late, having encountered a 
sandstorm of unusual density and velocity between 
Gananita and Dagash stations. The engineer in charge 
of bridges, who boarded the train for Abu Dis, was unable 
to complete the journey, while the whole train had to be 
brought to a dead stop for several hours until the wind had 
subsided, and the track, which was buried in sand, cleared. 
Construction gangs are continually on the line keeping 
the sand off the metals. 


Tue difficulties in connection with the working of the 
Litschberg Railway, states the Railway Gazette, are one 
by one being overcome. ‘Trains are now running 
smoothly, without any interruption of the traffic, 
although still not always quite punctually, a fact pro- 
bably attr.butable to the enormous traffic with which 
the company has had and still has to cope. In view 
of the much more satisfactory working of the line, the 
Swiss Government Railway Department will shortly 
authorise the running of the full complement of 
trains, including night trains. So great has been the 
interest aroused by the experiment of running a broad- 
gauge mountain railway with electric traction, that many 
engineers, electricians, and railway experts have been 
visiting the Létschberg line investigating matters for 
themselves. On the whole it may be said that, despite the 
difficulties, the results have been better and not worse 
than many experts predicted, and they have at least had 
the effect of converting some advocates of the continuous- 
current system to advocacy of the single-phase system, 
which is employed on the Létschberg line. 

AT present 
most primitive description; a few carriage roads exist 
in the south, with bridges over the rivers, but generally 


throughout the island journeys are made on horseback, | 


over bridlep xths or no paths at all, and streams have to be 
forded. A few years ago the Althing—national assembly 
—voted funds for surveying the route of a ra‘lway from 
the capital, Reykjavik, in an easterly direction through a 
comparatively populous and thriving region, and one much 
frequented by tourists. Plans are now complete for this 
line, which will run from the capital over the Thingvalla 
plain to the Olfusa Bridge, a distance of about 58 miles. 
The estimated cost of construction is £200,000. Ulti- 
mately it is proposed to extend the line to Thorsjaa, with 
two branches from that point, one leading to the geysers 
and the other to Oerbak. The railway project has led to 
ambitious plans of drainage and inrigation along the pro- 
posed route, opening up extensive pasture lands and enlarg- 
ing the already important dairy industry of the country. 
To the tourist the railway will offer an agreeable substi- 
tute for the present tedious journey by pony to the geysers, 
Mount Hecla, and other points of interest. 


We learn from Electrical Engineering that the single- 
phase commutator motor designed by Mr. E. F. W. 
Alexanderson, some particulars of which were given in a 
piper before the American Institute of Electrical Engi- 
neers in 1908, has given such satisfaction on motor coaches 
of the New York, New Haven and Hartford line, that 


new equipments of the same design have been ordered. | 
casting consisting of two plate members at right angles 


It is a repulsion motor at starting. The heavy starting 
current is induced in the rotor, this reaching 1200 ampéres 
with a current of only 500 ampéres in the contactor circuit. 
After a certain speed is reached, the windings are changed 
over to a combined series-repulsion connection, giving 
a better efficiency at high speeds. These motors are de- 
signed for 25-cycle operation, and it is stated that at this 
frequency the life of the brushes is as good as is obtained 
with a normal direct-current traction motor. The rotor 
acts as a ventilating fan, sucking air in through openings 
in the stator, and blowing it out at the commutator end. 
This method of cooling is said to keep the motor both 
cooler and cleaner than that of forced ventilation from 
outside. A locomotive with four 400 horse-power motors 
of the same design has just completed a several months’ 
test satisfactorily. 


THE demolition of a tunnel which hitherto has prevented 
the widening of the Great Central Railway Company’s 
main line from London to Sheffield has just been com- 
pleted at Darnall, an east-end suburb of Sheffield. The 
removal of the tunnel, which was 300 yards long, has 
oceupied seven months, and the work of providing two 
extra permanent tracks for a distance of three miles will 
now be undertaken. According to The Times Engineering 
Supplement, the demolition of the tunnel has proved very 
difficult, owing to the fact that on account of the number 
of trains passing—averaging 330 in twenty-four hours— 
the blowing up and clearing away of the masonry has had 
to be confined to the period between 11.25 on Saturday 
nights and 1.40 on Sunday mornings. The work has 
been completed without delaying a single train and with- 
out an accident. The greatest length removed at one time 
was 118ft., necessitating the removal of between 500 and 
600 tons of débris. Altogether upwards of 600,000 tons 
of material have been removed, and the cutting thus left 
is 85ft. deep from the top to the rails. A 15-ton derrick 
on bogies, with a crane having a dip of 82ft., was employed, 
and also a giant steam navvy capable of removing 1500 
cubic yards—nearly 3000 tons—in ten hours, 





NOTES AND MEMORANDA. 


Tue latest type of valve for “switching on” gas, 
according to the Journal of Gas Lighting, is of the polarised 
magnetic type. In this valve a permanent magnetic 
valve flap is floated between two opposite electromagnetic 
poles formed on the one hand by the burner supply orifice 
and on the other by the casing of the gas supply pipe. The 
invention hails from Germany. Presumably the ordinary 
pressure type of control is not all that could be wished. 





A conTRACT has been placed by the United States Navy 
Department for a 36ft. boring and turning mill, for use at 
the Brooklyn Navy Yard, which will be the largest machine 
of its kind ever built in the United States, and will be 
used for machining the tracks for warship turrets. The 
table of the mill will be driven by a gear which is 28ft. in 
diameter, the spindle will be 30in. in diameter, and the 
faces of the cross rail and the uprights will measure 4ft. 
and 2ft. respectively. The bed will be 25ft. wide, the 
over-all height of the mill will be 27ft., and the total weight 
will exceed 600,000 lb. A 75 horse-power motor will be 
used to drive the machine. 


A NEw method of determining the dew point is described 
by Heygendorff in the Physikalische Zeitschrift as follows : 
—Take a vessel of some metal that is a good conductor 
of heat; e.g., a silver or copper cup. Fill it with water, 
and introduce the bulb of a thermometer. Then add 
slowly some salt, such as sal ammoniac or hyposulphite 
of soda, the solution of which lowers the temperature of 
the mixture, meanwhile stirring the liquid with the 
thermometer. At the precise moment when the outside 
of the vessel becomes coated with moisture note the tem- 
perature registered by the thermometer. This is the dew 
point temperature of the surrounding air. 


A wRITER on electrolysis says :—Painting or otherwise 
coating iron with an alkali-resisting metal preservative 


| before embedding it in concrete may serve to minimise 


| the dangers of electrolysis, but no such coating has been 


found that does not prevent the formation of the bond 
between the concrete and iron when the concrete set . 
All circuits within a building should be kept free from 
earths directly on a portion of the building itself. If the 
supply comes from a central station the local circuits 
should be periodically disconnected and tested for earths 
and incipient defects in the insulation. All pipe lines 
entering concrete buildings should, if possible, be provided 
with insulating joints outside the buildings. If a pipe line 
passes through a building and continues beyond, one or 


| more insulating joints should be placed on both sides of 


methods of travel in Iceland are of the | 


the building. If the potential drop around the insulated 


section is 8 volts or 10 volts or more the insulated portion | 


should be shunted by means of a copper cable. The 
grounding of electric conduits to water pipes and ground 
plates is in general not to be recommended in the case of 


| concrete structures. 





In 1875 a Gramme dynamo for lighthouse work was 
shown in Glasgow. It was about 5ft. long, 30in. wide, and 
18in. in height. It must have weighed not less than 
40 ewt., the output would not exceed 6 kilowatts, and the 
cost was not less than £200. At the present time a dynamo 
of this weight might easily give 60 units, and the price 
would certainly not be more than one-half. Until 1886 the 
design and construction of dynamos was wholly a matter 


of trial and error, and so long as any well-known and | 


proved design was followed fairly good and concordant 


results were obtained ; but attempts to depart from any | 
successful design by increasing the size often ended | 


disastrously. For example, hundreds of what were known 
as the ‘‘ A’? Gramme dynamo had been made, and were 
in regular and successful use, but when a larger machine 
was called for, and the ‘‘ B’’ Gramme was designed and 
made, it was a complete failure. The wear and tear on 
commutator and brushes alone cost not less than 10s. 
per week. It had only one good point, and that was it 
lit up the dynamo room most effectively by means of the 
sparking at the brushes. 

In lifting heavy finished castings the edges are frequently 
damaged by indentation from the slipping of the chain 
slings, while if rope slings are used instead, these are soon 
destroyed by the sharp edges of the castings. A pro- 
tector has now been designed by the Hess Steel Castings 
Company, Bridgeton, New Jersey. The protector is a 


to one another and a pair of stiffening ribs. The chain 
or rope rests between these ribs, between which the casting 
is thickened and rounded to give a good seat and prevent 
damage to the sling. The ribs are carried far enough back 
to receive a cotter pin, which ensures the protector always 
being in the sling when wanted. Provision is made 
against damage to a sharp edge on a finished casting or 
machine by running a groove lengthwise of the protector 
at the junction of the two plates. The protectors are made 
of a low-carbon alloy, practically pure wrought iron. 
This being ductile, is counted on to eliminate the danger 
of the protectors being broken by even rough handling. 
Where very great delicacy in handling is called for, pro- 
tectors with a babbitt or lead lining are furnished. 


THE St. Petersburg correspondent of the Parisian 
journal Aero telegraphed recently to his paper that Igor 
Sikorsky, a student at the technical high school of St. 
Petersburg, has built what is probably the biggest aero- 
plane which has thus far appeared. Sikorsky’s machine is 
a biplane, the upper surface of which is somewhat larger 
than the lower. The span of the biplane is 27 metres, and its 
total lifting surface is 130 square metres. The weight of the 
machine is 3000 kilos. The aeroplane has an enormous lift- 
ing capacity. Besides ten passengers it is designed to carry 
provisions, fuel for twenty hours, and a miscellaneous load of 
800 kilos. As might be expected, the power plant is huge. 
Four engines, each of 100 horse-power and each driving a 
screw propeller are mounted inthe machine. The body is of 
wood and is shaped to form an observation cabin, a spacious 
pilot house with glass windows for two pilots, a rather large 
cabin for passengers, stores, tools, a corridor, and finally 
another cabin in which a couch is actually to be found for 
those who wish to sleep. It is said that on August 2nd 
the machine actually made a flight, with seven passengers; 
of 90 kiloms., lasting not quite two hours, at an altitude of 
500 metres, during which the pilots took turns in the pilot 
house and passengers walked about as if they were in a 
city apartment, 


MISCELLANEA. 


Ir is stated by the Electrical Review and Western Elec- 
trician that a cooking and heating load of 674 kilowatts 
was connected in 1912 to the mains of the Shanghai 
Municipal Council in China, A monthly rental of 0.5 tael, 
or Is. 4d., is charged for the equipment, either cooking 
stoves or radiators. 


H.M.S. Haveuty, built for the British Admiralty by 
Yarrow and Co., of Glasgow, has successfully completed a 
series of speed trials. Particular interest is centred in 
this vessel owing to the fact that she is fitted with the 
latest type of Yarrow boiler with special superheaters 
and feed heaters, which have, we gather, resulted in a high 
economy of fuel being obtained on the trials, especially at 
cruising speeds. 

THE Department of External Affairs in Australia has 
received excellent reports from its officers relative to the 
prospects of the oil industry in Papua. The first analysis 
of a small sample of oil sent to Melbourne has proved 
satisfactory. Mr. Locke, the expert appointed to conduct 
the experiments, reports that after boring 220ft. on the 
Vailala River, he discovered that the ground was con- 
tinually in motion, indicating large oil deposits. 

THE five monoplanes which took part in the Italian 
manceuvres returned last week from Gallarate to their 
headquarters at Mirafiori, near Turin. Attached to the 
“red”? army, they have been used continually, and have 
successfully proved their worth in spite of the unfavourable 
weather, while on one occasion they were the means of 
procuring information of the utmost importance. On 
their return journey of an hour’s duration to Mirafiori, 
the machines, which carried an ‘‘ observer” as well as 
the pilot, were forced to keep at a height of more than 
3000ft. on account of the atmospheric disturbances created 
by the violent rains. 

New lightning conductors have been installed on St. 
Paul’s Cathedral. In the course of the operations part 
of one of the original iron bar conductors erected more 
than 140 years ago under the supervision of Benjamin 
Franklin was discovered. This bar, having been inside 
one of the towers and so not exposed to the weather, was 
still in a good state of preservation. The Times recalls 
that the fixing of these “‘ Franklin rods,” as they were 
called, led to a heated controversy as to whether lightning 
conductors should have points or balls as terminals. 
| The President of the Royal Society, who advocated points, 
| had to resign. King George III. was a strong adherent to 
| ball terminals. 


ALTHOUGH there are indications of a slackening off in 
| the export of motor cars from France, the shipments this 
| year are still well in excess of those for the corresponding 
| period of 1912. The exports during the six months ending 
| June attained a value of no less than £4,800,252, as con- 
trasted with £4,072,345 in the last half of last year. Great 
Britain continues to be the largest customer, and has a 
slight increase to its credit. Larger shipments have also 
been made to Belgium, Algeria, Germany, Argentine 
Republic, Brazil, Russia (the most noteworthy increase), 
Spain, Italy, Morocco, Austria and Turkey. On the other 
| hand, there has been a decline in the exports to Switzer- 
| land and the United States. 


In a discussion at a meeting of the Essex and Kent 
| Fisheries Committee concerning the alleged discharge 
| of oil and oil refuse from his Majesty’s ships into the 
Thames estuary and the river Medway, it was stated 
that the discharge or leakage of oil from the ships and 
tanks was having a deleterious effect on the oyster beds 
near Rochester. Notwithstanding stringent regulations 
prohibiting the discharge of oil, it was alleged that oil was 
poured out from Chatham Dockyard and from the ships 
to such an extent as to be easily discernible on the water. 
Complaint was made that it was giving the oysters an 
oily flavour, and it was decided to write to the Admiralty 
to draw its attention to the serious effect of the breach 
of the regul- tions on the local fisheries. 








AccorpINnG to the Electrician, three new exchanges 
are now being provided in Paris in addition to the eleven 
exchanges formerly providing service for the 100,000 
telephone stations of the urban service. The average 
calls per subscriber per day are thirteen. The annual 
growth of the service has increased over that of 1910 
by 77 per cent., there being 5648 additional subscribers 
during 1912, as compared with the 3378 of the former year. 
The largest composite cables used are of 448-pair capacity. 
With regard to the interurban service, 530 circuits, in- 
cluding twenty international, are brought into the Rue 
des Archives exchange, the distant circuits running on 
railway pole lines up to within 12} miles of the city, 
after which they are carried underground. 


SomE new turbo-generators of 30,000-kilowatt capacity 
were recently ordered by the Interborough Rapid Transit 
Company, of New York, states Electrical Engineering. 
These large turbines are divided into two elements, a 
high-pressure set running at 1500 revolutions per minute, 
and a low-pressure set fed with steam from the first set 
running at 750 revolutions per minute. By this means 
the temperature range in either element is reduced, and a 
high efficiency obtained without exceptional mechanical 
difficulties. The loss due to two separate generators 
being used is said to be more than counterbalanced by the 
more efficient turbine speeds. Two separate turbine 
elements driving separate generators at different syn- 
chronous speeds has never been used before. 


CuicaGco, states our contemporary Power, leads the 
world in the production of electric power. The output of 
303 electric supply undertakings in Great Britain for the 
year 1911-12 amounted to 1,127,499,742 units, but 
Chicago by itself has an annual output of over 800,000,000, 
and expects within a year to turn out a thousand million. 
The Chicago Commonwealth Edison Company generates 
more current than the local Edison companies of New 
York, Philadelphia, Brooklyn and Boston combined. The 
Eastern companies, however, do not supply power for 
local transportation, while the Chicago company does. 
The latter operates the largest single electric power 
generating plant in the world, and its price for its product 
is said to be lower than that of any other electric power- 
vending company in the world, 
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Train Lighting. 


WueEN there is doubt as to the cause of a building 
being destroyed by fire, in nine cases out of ten 
electricity is held responsible. “The outbreak 
probably originated from the fusing of some electric 
wires,” is a phrase often met with in this connection. 
But when an accident occurs on a railway and the 
coaches are burnt, everyone wants to know why all 
trains are not fitted with electric light. Gas is then 
the one and only danger. How electricity manages to 
escape suspicion under different conditions we cannot 
conjecture. It is perfectly true that electric light 
has advantages for lighting main line express trains, 
and few, apart from manufacturers of gas installa- 
tions, doubt it, but there are contra items which many 
forget to consider. From the correspondence recently 
published in the newspapers, one would think—and 
possibly this is what some of the writers do think— 
that trains can be equipped with electric light by 
simply wiring the coaches, fitting them with lamps, 
and placing a few Leclanché cells under the seats. 
Unfortunately, the undertaking is less simple. To 
equip every express main line train with electric 
light would cost an enormous sum of money, and even 
then the risk of fire would not be entirely eliminated. 
It has been estimated by an unquestionable 
authority that the railway companies of the United 
Kingdom have spent over £1,600,000 on fitting gas 
plant to carriages and on the fixed gas plant. To refit 
these carriages for the electric light would cost over 
£6,000,000; thus the total cost which the share- 
holders of the railway companies would have to 
bear, would amount to the enormous figure of 
£7,600,090 ! No doubt the change will be made in 
due course, but it is, clearly, a change which cannot 
take place suddenly. 

It is such a simple matter to install electric light in 
a dwelling-house that much of the misunderstanding 
on the part of unscientific people is scarcely to be 
wondered at. Possibly very few realise how much of 
the existing train equipment would have to be dis- 
pensed with or how much new piant would be needed 
to take its place. The ordinary installation used 
for the electric lighting of trains is made up of several 
things which do not meet the eye of the passenger. 
There are dynamos, automatic switches, and batteries. 
The latter are, of course, very troublesome and ex- 
pensive, and in view of this fact it is rather a matter 
for surprise that so many railways have adopted the 
electric system than that some are still opposed to it. 
Any scheme of lighting that only demands a small 
battery, or, better still, does not require a battery at 
all, has a very good chance of success, provided, of 
course, that it is reliable, and now is the time for 
manufacturers to show the railway companies what 
they have to put forward. But the disadvantages of 
electric lighting is not confined to the batteries. The 
power used in driving dynamos with slipping belts, for 
example, is far greater than is gencrally supposed, and 
has an appreciable effect on the locomotive. Figures 
relutive to the power consumed by some of the existing 
systems are really very startling. No doubt this is 
a matter that is often exaggerated, but actual test 
figures which have been brought to our notice prove 
conclusively that there is ample room for improve- 
ment. The Aisgill disaster has, of course, led to some 
wonderful discoveries—on paper. One writer has 
unearthed a system in which “ the generator is driven 
from an axle working in conjunction with batteries, 
and the plant is so designed that the voltage remains 
constant irrespective of speed or load.” The same 
writer has had a chat with a well-known professor, 
and this is what the professor is reported to have 
said: “ Objection to storage batteries on the ground 
of weight and expense might be removed by the use 
of a small independent oil engine for driving the 
dynamo. The engine might be placed in the guard’s 
van. The engine is now so automatic in action that 





practically no skilled attention would be necessary, 
and its adoption would enable the light to be main- 
tained if the locomotive was stationary. The dangers 
of the use of storage batteries would thus be avoided.” 
We do not understand the last part of the statement, 
and we doubt if this is what the professor said. In 
any case, we do not think the suggestion likely to be 
adopted, because in the event of a collision the 
fuel used in the engine would probably take fire, 
and the results might be just as disastrous as those 
which have been experienced with compressed gas. 
Still, some new and less expensive system of electric 
lighting is needed. Sooner or later practically all main 
line express trains will be fitted with electric light, and 
the period at which the complete change takes place 
will depend on what manufacturing firms have to put 
forward. Two important developments have been made 
during the last few years. One is the introduction of the 
metallic filament lamp, which, of course, should have 
marked effect on the size of the generating plant and 
accumulators, and the other is the introduction of a 
nickel steel storage battery. Not many days ago 
we inspected an accumulator of this type, especially 
designed for train-lighting purposes. It is very light, 
and is claimed to be even more robust than ‘the 
Edison cell. Moreover, it is said to cost very little 
to maintain. Unfortunately, however, its initial 
cost is about twice that of a lead battery of corre- 
sponding output. But it is unwise to attach too much 
importance to initial expense where train lighting 
batteries are concerned, because it is the cost of 
maintaining them that really counts. Lead batteries 
are undoubtedly a great drawback to the electric 
lighting of trains, and the sooner they are replaced by 
something more substantial the better it will be for 
all concerned. It is perhaps a little unfair to compare 
motor omnibus lighting with train lighting, but we 
cannot help drawing attention to the attempts that 
have been made to use lead cells in vehicles of the 
former type. Until quite recently these batteries 
were employed for lighting the Clarkson steam omni- 
buses, but they have now been dispensed with, and 
a small steam generating set has taken their place. 
The system has proved highly successful, and the 
lighting of these vehicles is as good and probably 
better than that of any other omnibus now running in 
London. This brings us to the question of using a 
small steam generating set on the locomotive. It 
would, of course, be a big undertaking to provide 
every locomotive with a turbine or reciprocating 
engine and dynamo. Yet soni maintain that this is 
the only satisfactory solution to the problem. On the 
other hand railway men note many difficulties which 
are not generally appreciated. It woud still be neces- 
sary to use a storage battery in the guard’s van or on 
some other part of the train, but this would not be 
large, because it would only be brought into action 
when the locomotive was detached from the coaches. 
The system, we believe, has been already used in 
certain parts of America, but whether it will ever be 
introduced into this country remains to be seen. 

But when all is said and done it is very doubtful 
if the public will find itself any better off, from the 
point of view of safety, with electricity than it is 
with gas. The number of post-accident fires attri- 
butable with certainty to gas is very small, little if 
any greater, indeed, than those attributable to elec- 
tricity. It must not be forgotten that a wire short 
circuited across a battery, like those carried in rail- 
way coaches, is quite capable of igniting broken 
timber. For the problematical reduction in the 
already very small number of fires over seven and 
a-half million pounds would have to be spent! Is it 
worth while ? There are more deaths from accident 
in a single big thoroughfare in a year than on all tke 
railways of the kingdom, but will anyone venture to 
assert that even one million pounds should be spent 
on means of preventing them. Why, then, should 
railways be called upon to spend seven or eight 
times that amount on the mere possibility that two 
or three lives may be saved ? 


The Gyroscopie Action of Aeroplane Motors and 
Propellers. 


Wir the introduction of the Gnome type of rotary 
aeroplane motor : nd the occurrence of the first few 
accidents to machines equipp d with it many people 
were inclined to believe that the gyroscopic ouple 
introduced by the rotating mass when the machine 
as a whole was being turned could assume dangerous 
proportions and mi.ht even result in disaster. This 
belief still finds adherents in many qua ters and, 
indeed, is one of the most fruitful subjects of corre- 
spondence in that portion of the technical Press 
devoted exclusively or principally to artificial flight. 
The matter, of course, bears very closely on the 
larger question of the stability of aeroplanes, and it 
is 1ight and proper that it should be thoroughly dis- 
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cussed in all its aspects. But so long as we remain 
at mere discussion the matter will never be satis- 
factorily settled. Only by direct experiment will 
convincing evidence, one way or the other, be obtaineh. 
Briefly put, gyroscopic action may be described as tdo 
effect produced by the tendency of all rotating bodies 
to preserve the axis of rotation in one constant 
direction in space. It is no part of our present object 
to explain this tendency. It is, however, impossible 
to discuss the aeronautical aspect of the matter with- 
out a little more precise information on the general 
case, and for this purpose the following remarks 
may be noted. Imagine two straight lines NS and 
E W fixed in space and running north and south and 
eas) and west respectively. Let them intersect at 
right angles at a point O. Imagine a third line A A 
passing through the point O at right angles to the 
two others. We will call this line the axle. On this 
axle mount a circular disc so that its centre shall be 
at the point O, and set this dise spinning round the 
axle with a uniform angular velocity @, say. If, now, 
we rotate the axle A A and with it the disc about the 
east-west line a gyroscopic torque comes into play, 
which tends to turn the disc about the north-south 
line and vice versa. Conversely, if we apply a torque 
to the axle A A tending to make it rotate about the 
north-south line, the axle and the dise will begin to 
rotate about the east-west line. Quantitatively it is 
easy to show the following :—Let w be the uniform 
angular velocity of the disc about its axle, let I be 
the moment of inertia of the disc about its axle, and 
let @ be the uniform angular velocity imparted to the 
axle and the disc about, say, the east-west line ; 
then the gyroscopic torque called into play about 
the north-south line is in magnitude given by T = 
oI. If » and ¢ are expressed in radians per 
second and I in terms of pounds and feet the product 
of the three quantities divided by 32.2 will give the 
torque in pounds-feet. 

With this amount of explanation we may return 
to the aeronautical aspect of the matter. In all the 
discussions on this subject which we have followed it 
is universally assumed when making a calculation of 
the gyroscopic forces involved that the simple for- 
mula given above, viz., T =o @I, is directly applic- 
able to aero-propellers and rotary motors. It is, too, 
almost universal to find the calculation prefaced with 
some such statement as, “It is a simple matter to 
calculate the gyroscopic couple for a known engine 
and propeller by the formula, &c.’’ In both direc- 
tions there iserror. The calculation of the gyroscopic 
couple of aeroplane engines and propellers is about 
as complex a problem as a mathematician could wish 
for. The formula quoted is applicable only to a 
circular disc or other body of revolution rotating about 
its axle with uniform angular velocity and precessing 
also with uniform angular velocity. The two latter 
conditions may or may not be realised in flight, but 
it is quite possible that at times they are not. They 
are almost certainly not realised at the commence- 
ment of a vol plan¢. If either or both velocities are 
changing then a second or a third term must be added 
to the expression for the torque to include the acceler- 
ation. The form of these terms is not difficult to 
discover, and it is to be noted that while sometimes 
negative they may equally well be positive and thus 
act to increase our estmate of the torque. The fact 
that an aero-propeller or a rotary motor is not a solid 
of revolution is, however, by far the most important 
observation to make. In view of this our formula falls 
to pieces. As far as the engine is conc. rned we might 
devise a formula for the torque on the assumption 
that the cylinders could be treated as a five, seven, 
or other rayed body, each ray being of uniform mass 
per unit of length. But the pistons and the connect- 
ing-rods cannot be ignored, and, although their mass 
may be small, the fact that they are constantly acceler- 
ating and decelerating and their excentricity relative 
to the “axle” must be taken account of. We are 
not justified in ignoring these considerations simply 
because we think their effect will be small. Gyro- 
scopic theory is full of surprises. Next consider the 
propeller. To imagine that such a body can be 
replaced in theory by a circular disc argues either the 
wildest faith in the power of mathematics or the 
completest ignorance of the laws of physics. To 
do so makes the matter worse than a mere error in our 
estimate. The application of the ordinary formula 
for a circular body to a propeller and in a lesser degree 
to the cylinders of a rotary engine completely hides 
what we are inclined to believe is the most serious 
aspect of gyroscopic action, as it affects aeroplanes. 
The ordinary formula implies, of course, that with 
constant angular velocities the gyroscopic torque is 
constant. It is constant in the case of a circular 


disc. But for a rod pivoted at its centre—a reason- 
able equivalent for a propeller—it varies from zero 
up to the value given by the “ circular disc ” formula. 
In each revolution of the propeller the maximum and 





the zero values are each reached twice. With a 
propeller running at, say, 1200 revolutions there are 
therefore 2400 vibration impulses communicated to 
the aeroplane per minute by gyroscopic action each 
time the direction of flight changes. It has been 
calculated that an additional pressure of 2 lb. per 
square foot on the rudder or elevator is sufticient to 
counteract the gyroscopic couple met with under the 
most advers> circumstances. We do not accept the 
figure as accurate, because it was calculated in the 
manner we have condemned, but, even so, we wish to 
point out that the vibratory nature of the gyroscopic 
couple is of far more importance than the magnitude 
of its maximum value. To mention one direction 
along which our thoughts turn, we may point to the 
possibility of tightly strung stay wires resonating 
dangerously in tune with the vibration. So far as 
we are aware only one attempt has been made to 
investigate this matter experimentally. Messrs. 
Seguin Brothers, the builders of the Gnome engine, 
some time ago, we believe, mounted a 50 horse-power 
motor on a platform arranged to be rotatable hori- 
zontally. The gyroscopic action tending to make the 
crank shaft dip down was balanced by weights hung 
at the end of an arm. When the table was turned 
at the rate of one revolution in 45 seconds the balancing 
torque required was approximately £8 pounds-feet. 
When the circle was completed in 24 seconds the 
balancing torque was about 76 pounds-feet, and for 
12 seconds, 187 pounds-feet. These figures, if we 
may accept them as accurate, show that the torque is 
not proportional to the velocity of rotation, as it 
should be according to “ theory.” 

In view of the lengthy roll of aeroplane accidents, 
to which additions are being made almost daily, it is 
important to investigate thoroughly every possible 
cause of disaster. It is to be sincerely regretted that 
there is a distinct tendency among many practical 
people to treat this question of gyroscopic action 
as a bogey and to decline to discuss it. We have 
endeavoured to show that a precise evaluation of the 
induced torque is not to be obtained by mathematics 
in the manner in which it is commonly said to be 
obtainable. Messrs. Seguins’ experiments are not 
nearly enough, nor are they satisfactory in the small 
extent to which they go. The testimony of practical 
aviators, who say that they have never experienced 
any trouble from gyroscopic action, is of importance, 
but is not at all conclusive. A thorough experimental 
investigation taking account of all the matters we have 
indicated above and laying special stress on the vibra- 
tions induced by the gyroscopic action of the propeller 
is the only means of putting the matter at rest one 
way or the other. We suggest that the National 
Physical Laboratory might substitute such an investi- 
gation for one of its numerous and tedious researches 
into the resistance of dirigible: balloon models. 


Evening Trade Classes. 


On another page we give a few particulars of what 
the London County Council is doing to encourage 
the evening education of youths and young men 
engaged by day in business and trade occupations. 
It is recognised that full advantage is not taken of 
the classes provided by the Council, and that parental 
body is agitated by the comparison between its own 
attendance returns and those of Germany. If the 
figures given do not require explanation it would 
appear that German trade youths are compelled to 
put in 240 evening school hours per session—about 
34 hours for six days out of every week. We find it 
difficult to accept the figures, and more difficult 
still to believe that German young men are so different 
from British young men that they can profitably 
devote 34 hours of every evening to study after 
a long day in shops or offices. It will be found, 
probably, that some of the hours are really in the 
afternoon, and are taken from the ordinary working 
hours. But, however that may be, the Education 
Committee seems determined that what Germany 
does, we must do. In a report issued two or three 
months ago we read that a circular is to be sent to 
employers inviting them to show greater sympathy 
for the evening institutes, and explaining “ that the 
failure of the voluntary evening school system will 
mean the establishment of a compulsory system with 
statutory obligations on employers.” “Statutory 
obligations ” is vague; it may mean that the em- 
ployer will be obliged to have a number of “ half- 
timers” amongst his young men—not boys, be it 
noted—and it may mean, as well, that he will be 
expected to contribute to the cost of these “ evening ” 
classes. But whatever it means, it is clear that 
employers should be consulted. The fact that 
Germany does it, must not be the only reason why we 
do it. It must be shown to the satisfaction of the 





employers that evening classes, for which they have 


to pay, are really making not only a better class of 
citizens, but a better class of workmen. 

We do not venture to speak of any industry gaye 
engineering, but amongst managers of engineering 
works we know a great doubt exists as to the value 
of, at least, trade classes. They breed, so we are 
told, a discontented and insubordinate set of mey, 
It is said of the college-trained premium apprentice 
that he generally “knows” so much that he jg 
unwilling to learn, and is restless when engaved jn 
the handicrafts of the shop. The same thing is true 
of the trade youths who have taken classes. They 
deem themselves a cut above their fellows, will not 
take instructions willingly, are anxious to show their 
foremen they are wrong, and are disposed rather to 
argue than to work. Added to this, they expect 
rapid promotion in spite of their lack of experience, 
and in spite of the fact that being rebellious servants 
they are hardly likely to make good masters. [If 
that is the general feeling amongst manufacturers 
it is ridiculous to expect their sympathy with trade 
classes, and it is overbearing to hold the pistol of 
“statutory obligations” to their heads. In engineer- 
ing, at least, it is very wisely held that all classes must 
have shop training, and it is asked, very pertinently, 
if it is worth while spending two years or so gaining 
manual dexterity in evening classes which can be 
acquired as well, if not better, in as many weeks in a 
workshop? This argument cannot, of course, be used 
against theoretical or scientific aspects of mechanical 
engineering. Some manufacturers hold that men with 
a smattering of science make better workmen than 
those lacking it, and have instituted classes in the 
works, or in connection with the works, for educating 
their own apprentices. Other manufacturers do not 
believe in such classes. Probably the general opinion 
would be that while it pays to train a few selected 
men, it certainly is not worth while putting the whole 
lot through the mill. As long as manufacturing is 
what it is, the greater number of persons engaged 
will be best fitted for their occupation by having the 
fewest ideas of their own. They are better workmen 
if their thoughts are limited to a small circle. It is 
useless to protest against that conditions of affairs ; 
it may be distasteful, but we are forced to admit 
that not only is the bulk of labour better when it is 
most mechanical, but that it is wholly incapable of 
being anything else. If we are told that an eye must 
be kept on the future of the race, we can only reply 
that it is impossible to imagine any change in our 
methods of manufacturing that would make every 
occupation palatable to the intellectual man. Indeed, 
everything points in the opposite direction. The 
improvements of machinery methods tend more 
and more to concentrate intellect in a few heads and 
to make labour more and more mechanical. 

All these considerations bring us back to the point 
from which we started. If the manufacturers are to 
be coerced into making a money or a time sacrifice 
in order that young mechanics may be better educated 
in technical institutes, their opinion on the value of 
that form of education should be taken. The educa- 
tionist is quite rightly inspired by views which are 
the opposite of utilitarian. He is a thorough believer 
in the elevating value of education, and his first 
thought is for the intellectual improvement of his 
fellow-countrymen. Thé manufacturer must of 
necessity look at education from a different level. 
He has to consider whether the educated man is 
any more useful to him—that is, to the trade with 
which he is connected—than the uneducated man. 
No one can say that he has less right to be consulted 
in this matter than the Education Committee of the 
London County Council. 








RECENT FRENCH LOCOMOTIVE PER- 
FORMANCES. 
By J. T. BURTON-ALEXANDER,. 


Ir may be of interest to record some of the work 
of the newest engines on the P.O., Midi, P.L.M., and 
Nord Railways in France. 

On the P.O., since my last performances, some 
alterations have been made to the valve gear and 
draught appliances, which have made these 4-6 2 
engines of all classes even more efficient and certainly 
far more speedy, while the average punctuality of the 
express trains is admirable, and in practically every 
case lost time or late starts are more than made up 
even with very big loads. 

On the day rapide to Bordeaux from Paris, with a 
load of eleven vehicles weighing 386 tons behind the 
tender, in spite of heavy rain and wind, we passed 
Juvisy in 17 min., Etampes in 42min. 50 sec., 
Artenay in 74min. 10sec., and stopped in Les 
Aubrais in 85 min. 20sec. Starting from there two 
minutes late, we passed Beaugency in 19 min. 45 sec., 
Blois, at reduced speed, in 40 min. 30 sec., Amboise 
in 61 min, 5 sec., and stopped, on time, at St. Pierre 
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in 74min. 40sec. This was decidedly better than 
any previous work I had observed. 
‘At Tours our load was reduced to 265 tons. The 
start was spoiled by a long slow for a long viaduct only 
4min. from the start, but speed was quickly regained 
and we passed Villeperdue in 20 min. 55 sec., Port de 
Pille in 36 min., Chatellerault in 49 min. 50 see., 
and stopped in Poitiers in 72min, 20sec. Here a 
hot box caused a delay while the coach was detached, 
go that an early arrival of 13 min. was changed to a 
late departure of 63min From Poitiers we passed 
Couhé Verac in 24min. 20 sec., Ruffee in 43 min. 
30 sec., St. Amand, in spite of a long slow for relaying, 
in 63 min. 30 sec., and stopped at Angouléme, after 
a further relaying slow which cost at least 3 min., in 
78min. 10 sec., or, deducting these delays, 73 min. 
From Angouléme we passed Charmant in 18 min. 
50 sec., in spite of another relaying slow, St. Aigulin 
in 49 min. 5 see., Coutras in 64 min. 35 sec., Libourne 
in 74 min, 30 sec., stopping at the Controle Platform 
for 2 few seconds in 86min. 15 sec., and reaching 
Bordeaux St. Jean in 91min. 15sec. This was 
quite smart, as we had regained much of the time lost. 

On the other main line, that to Toulouse, the work 
has heen very fine, time having been gained when 
required with loads of up to 350 tons. On one oceca- 
gion no less than 20 min. was gained from Montauban 
to Limoges by the night rapide with a load of 300 tons, 
representing an average speed of 44 miles an hour in 
spite of the gradients. 

On the Midi I have had no work to compare with 
that which T have already observed and published 
with the 4-6-2 superheater engines. On the new day 
express from Bordeaux to Marseilles with a load of 
210 tons a 4-6-2 engine brought us into Agen from 
Bordeaux 6 min. late, owing to not having regained 
anything of a late start and to arelaying slow en route. 
Here, however, a 4-4-2 came on and proceeded to 
make up the delay, passing Valence D’Agen, 16-1 
miles, in 19 min. 15 see. after a slow start, Moissac 
26-08 miles, in 29min. 18 see., and stopping in 
Montauban, 43-4 miles, in 47 min. 30 sec., the speed 
being high after Moissac. After Montauban we 
passed Grisolles, 15 miles, in 18 min. 30 sec., and 
stopped in Toulouse in 37 min. 35 sec., being 1 min. 
early. 

On the P.L.M. T was enabled to have a run on the 
“Cote D’Azur Rapide,” the day express from Paris 
to the Riviera. The booking is very smart and the 
load is considerable, there being now two dining cars 
from Paris to Dijon, where one is left to return by the 
up train in the evening. On the day I accompanied 
this train the load was nine coaches, 318 tons, as far 
as Dijon and eight weighing 278 tons on to Mar- 
seilles. The engines in use now from Paris to Mar- 
seilles are 4-6-2 engines, either four-cylinder com- 
pounds with superheaters or four-cylinder non- 
compounds also fitted with superheaters. The maxi- 
mum load which the engines will take has been gradu- 
ally increased from 203 tons with the 4—4—0 compounds 
to 268 tons with the 4—6—0 and 44-2 engines, while 
it is now 344 tons with the new Pacifics. On the day 
of my trip the weather was very disagreeable, with 
wind and mist, while the train was crammed with 
passengers and luggage. The booking as far as Dijon 
is not very hard and the time could be easily reduced 
on this section. From Paris our engine was a four- 
cylinder non-compound Pacific, and we passed 
Villeneuve St. Georges in 13 min. 50 see., Melun in 
34min. 20see., Fontainbleau in 44min. 40 sec., 
Montereau in 57 min., Sens in 79 min. 55 sec., and 
stopped 1 min. early in Laroche in 109 min. From 
Laroche the engine was the only four-cylinder com- 
pound we had from Paris to Marseilles, but unfortu- 
nately she was due for a shop repair to change the 
rings in her piston valves. Starting quietly, we 
passed St. Florentin in 14 min. 20 sec., Tonnerre in 
30 min, 15 sec., Lezines in 44 min. 5 sec., in spite of 
a long permanent way slow for 33} min. to walking 
pace for relaying in the tunnel, Nuits sous Raviéres 
in 55min. 30 sec., Les Laumes in 77 min. 40 sec., 
Blaisy Bas in 104 min. 30 sec., and stopped in Dijon 
in 122 min. 30 sec.,exactly on time. The relaying slow 
cost us at least 3 min. and our speed was curiously 
even, being between 50 and 54 miles an hour. On 
the descent into Dijon speed was kept most carefully 
to the maximum allowed—62.1 miles per hour—the 
pressure in the boiler was only about 210 1b. per 
square inch, and in the low-pressure cylinders never 
exceeded 25 ]b., while the superheat was 320 deg. 
Cent. 

From Dijon to Marseilles the booking is exceedingly 
smart, being the smartest in France for that distance, 
and we had at each stage, Dijon, Lyons, and Avignon, 
a four-cylinder non-compound. In these the boiler 
pressure is only 180]b. per square inch. Starting 
from Dijon, we passed Nuits St. Georges in 16 min. 
at a speed of 68-3 miles an hour, Beaune in 24 min. 
5 sec., Chagny in 32 min. 45 sce., Chalons-sur-Saone 
in 48 min, 40sec. at the reduced speed of 25 miles 
an hour. On the bank of | in 200 out of Chalons our 
speed had increased to 52 miles an hour before the top ; 
we passed Tournus in 59 min. 15 sec., and continuing 
easily, as we were early, stopped in Macon Station 
2min, early in 78min. 30sec. Leaving Macon 
1 min. late, we passed Villefranche in 24 min. 25 sec., 
St. Germain in 32 min. 30 sec., Lyons (Vaise)in 41 min. 
40 see., and stopped in Lyons Perache in 45 min. 
30 see., 14 min. early. We had covered the 122-3 
miles from Dijon in a running time of 124 min., 





having gained 4 min. on the fast booked time without 
any effort, as we were generally before time. Start- 
ing from Lyons, within 3 miles from the start our speed 
has risen to 53 miles an hour, but in the next 10 miles 
we had three bad slows on account of the doubling 
of the existing tracks to Chasse to accommodate the 
ever-growing traffic from St. Etiennes, so that we only 
passed that station in 20 min.; Vienne in 26 min. 
10 sec. at 62-1 miles an hour, St. Rambert in 44 min. 
10 sec., while the superheat was 305 deg. Cent., 
St. Valier in 51 min. 10 sec., our speed having risen 
to 71-5 miles an hour, Tain in 58 min. 40 see. at 68-5 
miles an hour with a superheat of 350 deg. Cent., and 
stopped in Valence in 73 min., after a further slow 
for the bridge over the river Isére. Here we were 
5 min. late, but the delays had cost us at least 10 min. 
From Valence we attained a speed of 60 miles an hour 
within 3} miles from the start, and passed Livron 
in 12 min. 5 see. at 74-1 miles per hour, Montelimar 
in 26min. 15sec., Pierrelate in 37 min. 35sec. at 
70 miles per hour., Orange in 54 min., where we were 
Il min. early, and stopped in Avignon in 72 min., 
2 min. early, in spite of a most cautious slow for the 
junction to Cavaillon and an exceedingly slow entry 
from there into the station, the 142-8 miles from Lyons 
having taken 145 min.,a gain of 2 min. on booked time, 
or 135 min. deducting the delays from Lyons to 
Valence. This proved that these engines have plenty 
of speed in them. I must confess the hardest section 
in my experience was Avignon to Marseilles, and 
when I heard there were two bad permanent way 
slacks I had but little hope of a punctual arrival. I 
cannot quite explain why this section should be such 
a hard one, but I have always found it so in my past 
experiences during the last ten years. However, we 
started very smartly so as to have in hand if possible 
the time for the slows passing Barbentane in 6 min. 
40 sec., Tarascon South Junction in 14 min. 55 sec., 
Arles in 22min. 20sec., Miramas, 42 miles from 
Avignon, dead slow for an underbridge and new 
junction, in 42 min. 20 sec., Rognac in 59 min. 10 sec., 
the speed being still 66 miles an hour, L’Estaque in 
71 min. 20 sec., where our second slow for permanent 
ways works reduced our speed to 15 miles an hour, 
and we finally stopped in Marseilles in 80 min. 45 sec., 
15 sec. early, in spite of a very slow run in from the 
Toulon Junction. From Dijon the running was 
brilliant, and the time was kept so easily, one only 
wished for a bigger load. These non-compound engines 
certainly seem well up to their work, and yet the 
compounds are to be rated at 10 per cent. more 
tonnage than the non-compounds. I can only regret 
I had no real opportunity of seeing what their com- 
pounds could do, but this winter I hope to be able to 
note some of their performances, when the Pacifics 
may be running as far as Nice, and not only to Mar- 
seilles, as at present. 

Before finishing with the P.L.M., I should like to 
give one run from Laroche to Paris on one of the 
4-4-0 wind-cutting compounds, No. C. 124, and a 
load of seven vehicles, or 242 tons. It was on the 
summer Savoy Train de Luxe. The start was very 
slow, as we only passed Joigny in 10 min. 10 sec.; 
Villeneuve in 25 min. 15 sec., after a slow to a walking 
pace for a bridge replacement ; Sens in 34 min. 10 sec.; 
Pont sur Yonne in 40 min. 55 sec.; Montereau in 
54 min. 15 see.; Fontainebleau in 67 min.; Melun 
in 75 min. 50 sec., at 73-5 miles an hour; Brunoy 
in 89 min. 45 sec., our speed up the bank out of 
Melun having dropped to a minimum of only 54 
miles per hour; Villeneuve St. Georges in 93 min. 
25 sec., speed being checked to just 60 miles per hour, 
and stopped in Paris station in 103 min. 40 sec., 
or 100 minutes net, the booked time being 107 min. 
There was a furious westerly gale blowing the whole 
time, which only added to the merit of the perform- 
ance. 

Turning to the Nord, it may be of interest if I give 
arun with No. 3.1102, the 4—6—4 engine with the water- 
tube fire-box. This boiler was the result of experi- 
ments with No, 2.741. I may state that this boiler 
has been found to have certain unsatisfactory features, 
and has been removed on both 2.741 and 3.1102 
on account of the terrible priming caused by the 
varying rates of flow of the water in the fire-box 
tubes. One can but regret that such an interesting 
experiment has ceased. The first experimental 
boiler of 2.741 was quite without this defect, but it 
was not possible to keep the tubes tight in the tube 
sheet. Was this caused by the fact that it was 
steel and not, as is standard, copper, or for other 
causes ? One can but regret that copper was not 
tried, as the boiler was most wonderfully economical 
in water, as the driver told me you could start from 
Calais with the boiler empty, punish her up the bank 
to Caffiers, and have her full at the top. In any case, 
this experiment is ended. The run I had on 3.1102 
was on the 1.15 from Calais with a load of 317 tons. 
Owing to delays, our start was 20 min. late, giving 
us a good chance to see what 3.1102 could do, though 
the load was on the light side. From Calais Maritime 
to Fontinette, which we passed in 5 min. 55 sec., 
the numerous limits of speed hindered us, while the 
fire was not burnt through properly. However, we 
passed Caffiers in 17 min. 35 sec. from the start, 
the minimum speed being 43 miles an hour. Our 
speed rose to 70 miles per hour on the down grade, 
and we passed Boulogne in 31 min. 40 sec., our speed 
being reduced to 37 miles per hour just after the 
tunnel for a bridge. On the rise to Neufchaiteau 





our speed fell to 483 miles per hour, and we passed 
Etaples in 49 min. 20 sec., our speed being 72 miles 
per hour; on the level to Abbeville we sustained a 
steady speed of 67 miles an hour, and passed the latter 
place in 78 min. 15 sec.; Longpré in 88 min. 20 sec.; 
and stopped in Amiens in 104 min. 50 see. The 
superheat never had risen above 260 deg. Cent., 
but no very bad priming had been noticed. On 
starting from Amiens we found that the high-pressure 
reverse lever had stuck, and could not be moved, 
which was most unfortunate, as it was in a bad 
position for good work. However, we passed Ailly 
in 15 min. 55 sec.; Gannes in 30 min. 40 sec., at a 


-speed of 57 miles an hour ; St. Just in 35 min. 20 sec., 


with a slack to 50 miles per hour; Cleremont in 
44 min. 25 sec., with another check to 50 miles per 
hour; and Creil in 53 min. 52 sec. Here we were 
slowed to 15 miles an hour for the construction of a 
subway in the station; on getting away we had very 
bad priming indeed, the exhaust was water to a 
large extent. However, we passed Chantilly in 
60 min. 55 sec., and Survilliers in 68 min. 50 sec., 
our speed having risen to exactly 50 miles an hour. 
On the descent the engine showed its swiftness by 
attaining the maximum speed of 74-1 miles per 
hour, with the regulator only half open, and only 
180 Ib. of steam, but the superheat was 280 deg. 
Cent. We arrived in Paris in 88 min. 15 sec. from 
Amiens, or 84 min. net. Perhaps the salient feature 
was the easy way the engine sustained high speed on 
the level and down hill, as this is not an invariable 
feature of French “ Pacific” type engines. On official 
trials No. 3.1101 has taken loads of 400 tons behind 
the tender on the 9.55 a.m. train to Calais and kept 
time. I am officially informed that recent modi- 
fications to the valve setting have given still better 
results, 

The engines that are now doing the main express 
service are the new 4-6-2, 3.1150 class. These engines 
were built at Belfort from designs submitted by the 
builders and approved by the railway company. 
As is not unusual on first getting into service, it was 
found that minor adjustments needed making, as 
wire-drawing was noticeable. However, recent modi- 
fications have been made, and the engines are now 
exceedingly satisfactory, though on two occasions 
after the modifications had been made I was unable 
to obtain any detailed times of my two journeys. 

Prior to the modifications I had done a considerable 
amount of running with these engines, and had found 
them powerful. No. 3-1156 with 315 tons behind 
the tender ran from Calais Ville to Amiens in 104 min. 
20 sec., in spite of a slow for signals at Abbeville, 
maintaining a speed of 40 miles an hour up the 
Caffiers bank. From Amiens we passed Gannes in 
30 min. 30 see., Creil in 51 min. 30 see., Surviliiers 
in 66 min. 30 sec., and stopped in Paris in 86 min. 
30 see., in spite of a signal slow at Pierrefitte, which 
cost us practically 2 min. 

On the 9.55 from Paris, 3-1153, with a load of 
337 tons, in spite of a westerly gale, kept time to 
Abbeville, after allowing for the delays, and from 
there passed Etaples in 32 min., Boulogne Tintelleries 
in 49 min. 30 sec., our minimum speed being 48 miles 
per hour up the bank after Dannes, while our speed 
was reduced to 38 miles an hour before Boulogne for 
the bridge slack. We climbed the Caffiers bank at 
a minimum speed of 45 miles an hour, passing Calais 
Ville in 75 min., and stopping on Calais Pier in 
77 min. 30 sec. This was specially noteworthy, 
as the weather had degenerated into violent hail 
storms. 

The following run was certainly the best I have 
had with these engines before they were modified. 
The engine was again 3-1156, and the load 361 tons, 
while there was a relaying slow just beyond Le 
Lardy which reduced our speed to 18 miles an hour. 
So that we took 7 min. 40 sec. to pass St. Denis, 
at a speed of only 37 miles an hour; our speed had 
risen to 50 miles per hour at Pierrefitte, while at 
Survilliers it was 55-8, with a pressure of 45 lb. per 
square inch in the low-pressure receiver ; we had, 
however, taken 24 min. to pass this point. We 
rapidly attained the 74-1 miles an hour, and passed 
Creil at reduced speed in 34 min. 55 sec.; Cleremont 
in 44 min. 30 sec., our speed having risen to 65-2 
miles per hour ; Gannes in 58 min. 40 sec., our speed 
having never dropped below 57 miles per hour ; and 
we stopped in Amiens on time in 81 min. 20 sec., or 
about 78 min. net. Unfortunately, 3-1156 ran hot, 
and the spare engine had to take us on to Calais. 
This was chiefly remarkable in that the regulator 
was never quite half open, the pressure in the low- 
pressure receiver was never above 30 lb. per square 
inch, and the superheat was about 320 deg. Cent. 
The only feature was that owing to a signal slow at 
Marquise Rinxent our speed was reduced to 25 miles 
per hour, and at the top it had risen to 43-4, our time 
being exactly 8 min. up to Caffiers Station. 

Since making these trips I have had two very fine 
performances with the modified engines, but was 
unable to take any detailed notes. These I hope soon 
to be enabled to obtain. 

I cannot conclude with giving one very recent run 
of one of the old 4-4-2 engines, fitted with a super- 
heater, on the Nord express. The load was 334 tons, 
and the engine 2.658. We passed St. Denis in 
5 min. 45 sec.; Survilliers in 20 min. 45 sec., at a 
minimum speed of 54:6 miles per hour; Creil in 
31 min. 30 sec.; Compiégne in 51 min, 20 secs.; we 
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were checked to a walking pace at post 105 (65-2 
miles), which we passed in 63 min.; Tergnier in 80 min. 
30 sec.; and stopped in St. Quentin in 94 min. 30 sec., 
after a very slow entrance owing to relaying opera- 
tions. Our speed after Tergnier rose to exactly 
60 miles per hour before the top of the bank. This 
was a run made at random, and there was no prepara- 
tion whatever. 

I must thank Messieurs Solacroup, Herdner, 
Marechall and Assclin, ingenieurs en chef de la 
traction, of the P.O., Midi, P.L.M., and Nord, respee- 
tively, for the facilities they have so courteously 
afforded. 








THE SHIPYARD TROUBLES. 


Some of the shipyard boilermakers seem deter- 
mined to provoke a general lock-out. They seem 
anxious to have a holiday on dispute pay. Abnormally 
bad time-keeping, a widespread refusal to work over- 
time even on urgent jobs, and now a series of stoppages 
because the riveting squads cannot agree about 
sharing their money, are leading right up to a crisis. 
The patience of the employers is near breaking 
point. The Boilermakers’ Union must take speedy 
and drastic measures to bring the defaulters to book, 
or it must face a big lock-out, the depletion of its 
funds, and general discredit. This big union is now 
on its trial, That ship repairers should have to 
reject orders and builders pay penalty after penalty 
in respect of failures to deliver boats within contract 
times simply because wage rates have been made so 
good that workmen can earn a week’s wage in four 
days is scandalous. That a special advance of pay 
rates, granted with a view to coaxing the men to 
keep better time and to resume overtime in urgent 
eases, has not only failed to effect improvement, but 
has led to squabbles among the men and complete 
stoppages of work in some eases, is simply intolerable. 
In the last two years three advances of 5 per cent. have 
been granted on piecework rates. All three advances 
were abused by members of the Boilermakers’ Union, 
especially by the outside riveters, platers, and caulkers. 
Just as the rates were increased, enabling given 
amounts to be earned in less time, the men took 
more time off, and so delayed the construction of 
the vessels. Employers have been hit both ways. 
They have had the cost of production increased, and 
they have been penalised because production has 
been curtailed deliberately by bad time-keeping. 
This year, without any justifiable reason, but in the 
hope that the men would keep better time if the 
holders-up had their wages raised more nearly to 
the level of the riveters. a special 2} per cent. was 
given on riveting rates for the special benefit of the 
holders-up. Indeed, it was understood that if this 
additional advance were given, making a total of 
174 per cent. since the early part of 1911, the squads 
would work togetker better than they had been doing, 
and that overtime, which had been banned by the 
union in April, would be resumed. The leaders, in 
fact, promised that they would advise the resumption 
of overtime. But many of the men are defying 
leaders as well as employers. The great loss of 
ordinary time continues. The men refuse absolutely 
to work overtime. And, to crown it all, many of the 
riveters claim a share of the advance which has been 
granted for the exclusive benefit of the holders-up, 
and:some of these men have struck work. There are, 
of course, two sides to the question in dispute between 
the riveters and the holders-up, and the leaders are 
in a difficult position ; but if the men, or their union, 
cannot solve the problem the employers will have to 
solve it for them. It will be interesting to see what 
effect the foreshadowed Employers Trade Union has 
upon the attitude of the men. 

It may be recalled that during the wage negotiations 
in the summer it was shown that besides the refusal to 
work overtime, which was driving repair work abroad, 
the members of the Boilermakers’ Union were losing 
nearly 19 per cent. of their ordinary working time. 
Since the special advance came into force at the 
beginning of August the time-losing has become 
worse, while at Wallsend, Walker, Jarrow, and Elswick 
there have been strikes of holders-up against riveters. 

The position with regard to the riveting money 
dispute briefly is this: A riveting squad usually 
consists of two riveters proper, a holder-up, and a 
rivet-heater. The heater is paid by the day, the 
riveters and the holder-up sharing the rest of the 
money. The custom has been for the holder-up 
to take 15s. for each pound taken by a riveter, or 
two pounds taken by the pair of riveters. The 
share of the holders-up has been termed 9d. to the 
shilling. Roughly, the riveters can earn from £3 
to £4 a week apiece, with the holders-up getting 
from £2 5s. to £3. Some years ago the holders-up 
were taken into the Boilermakers’ Union and thus 
given the status of boilermakers. The 9d. to the 
shilling was then made, and remains a rule of the 
union, though on certain jobs that give the holders-up 
special difficulties extra allowances have been made, 
while in a few cases the men have shared alike. 
However, the holders-up have long contended that 
their general, or minimum, share should be 104d. 
to the riveters’ shilling. As this involved reduced 
shares for the riveters proper, the latter resisted the 
demand, contending that their part of the job was 
more skilled and required an apprenticeship. On the 
other hand, a form of apprenticeship has come into 








vogue for holders-up since they were admitted to the 
union, and, with the increasing size of vessels and the 
building of the new Isherwood type of longitudinal- 
framed boats and oil-tankers, the work of the holders- 
up has become harder. The holders-up began to 
push their claim for 10}d. when the current boom set 
in. All the men shared, of course, in the three general 
advances of 5 per cent. granted in 1911-12; but the 
grievance of the holders-up—the disparity of 5s. in 
the pound—remained. The riveters contended that 
their work had also become harder with the new con- 
ditions ; that they were having to pay more and more 
for heaters and catchers as boys became scarcer 
through the raising of the school age, and, with the 
bigger boats and greater dangers, were even having 
to employ men to heat, catch, and fetch ; that they 
could not afford to submit to a reduction of their net 
earnings for the benefit of the holders-up ; and that 
it was a union rule that they should have Is. to the 
holders-up 9d. 

The holders-up, however, have a sore point with 
regard to inefficient riveters. While every holder-up 
must be efficient, every riveter need not be. On the 
holding side of the shell or bulkhead there is only the 
holder—the man with the big hammer. Everything 
on that side depends on the one man—the picking up, 
the inserting, the bumping, the holding, the rigs up, 
and so forth. The holder-up must make no mistake. 
But on the riveting side there are two men with the 
light hammers, and it often happens that one of the 
riveters, either the right-handed or the left-handed 
man, is deficient in some respect, and is ‘‘ nursed ”’ 
by his mate, who is efficient. In other words, the 
efficient man does all the difficult jobs and sees that 
the inefficient one does no mischief. The holders-up 
certainly feel themselves badly paid at 9d. to the 
“dummy” riveter’s shilling, however they regard 
it compared with the real riveter’s pay. 

Here, then, we have a sharp conflict of opinion 
between members of the same union, and even the 
Tyne District Committee cannot agree about the 
sharing of the money. The union, it will be remem- 
bered, asked the employers to grant a special advance 
of 4 per cent. on riveting rates in order that the claim 
of the holders-up might be met without loss to the 
riveters. The employers could not see their way to 
give this after advancing rates by 15 per cent. within 
two years, especially as the riveting squads were 
losing more time the more their rates were advanced. 
Besides, the sharing of the money was the men’s own 
affair. The union then pressed the employers hard 
for a special 2} per cent., figuring it out that on a 
squad’s week’s earnings of about £12 15s. an extra 
24 per cent. would serve to raise the holder’s share 
from 9d. to 103d. with little or no loss to the riveters. 
For the sake of peace, and under the promise that the 
squads would work better, the employers granted this 
request—an extra 2} per cent. on the total squad 
earnings for the special benefit of the holders-up. 

But trouble started with the first pay day under 
the advance. The 2} per cent. on the total earnings 
of the squad—on anything from £12 to £15—looked 
a large amount to be handed to one man only, while 
the rest of the squad got nothing extra. Ignoring 
the policy of their union, the riveters have insisted 
upon doing what they liked with the extra money. 
Some of them have raised the holder’s share to the 
desired 103d. to the shilling, risking whether the 
advance is quite sufficient or not. Some riveters 
have handed the additional 2} per cent. to the holders- 
up, meaning anything from 10 to 15 per cent. on the 
wages of these men. Other riveters have insisted 
upon sharing as before, pooling the earnings (includ- 
ing the 2} per cent.), and leaving the holders-up with 
the usual 9d. to the shilling. Against this the holders- 
up in several yards have revolted, and for more than 
a month there has been acute friction and a series of 
strikes. The men are all at sixes and sevens, and the 
union cannot make its mind up what to do. 

With regard to time-losing and overtime, the situa- 
tion is equally serious. In spite of the needs of the 
industry, especially the repairing branch, many of 
the men are refusing to work overtime individually, 
while even some of the lodges are passing resolutions 
to work no overtime in face of the advice of the 
leaders and in violation of the agreement, and the 
loss of ordinary working time is as bad as ever. The 
employers have gone as far as they possibly can for 
the preservation of peace. They have raised wages 
to the highest level in the history of the trade. On 
the 10th inst. they met the leaders to try to settle the 
overtime question. They agreed to accept restric- 
tiens. They consented to meet the men’s district 
representatives and make arrangements locally. But 
the men are defying their own representatives as well 
as the employers. 








Luioyp’s REGISTER SCHOLARSHIP AND PreMIUMs.—The 
Lloyd’s Register Scholarship of £50 per annum, tenable for two 
years, given under the auspices of the Institute of Marine Engi- 
neers, has this year been awarded to Mr. G. A. Murray Brown 
(Graduate), apprentice engineer with D. Rowan and Co., Glasgow. 
Mr. Brown will attend Giasgow University during the forthcoming 
session. In view of the excellence of the papers submitted in 
this examination, a premium to the value of £5 was granted by 
the Committee of Lloyd’s Register to Mr. Thomas E. Dodds 
(Graduate), apprentice engineer with Sir W. G. Armstrong, 
Whitworth and Co., Limited, and a premium to the value of 
£3 to Mr. Robert J. Walker (Graduate), apprentice engineer with 
D. Rowan and Co., Glasgow. Full particulars in connection 
with this scholarship may be obtained on application to the 
Hon. Secretary, Institute of Marine Engineers, 58, Romford- 
road, Stratford, London, F. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





CENTRIFUGAL PUMP CURVES. 
Srr,—In some correspondence which took place on “ ( entri- 
fuzal Pumps” in your columns in the latter part of 19|9 8 


statement was made to the effect that at zero dischar., the 

head on a pump should be approximately equal to ~, and that 
=9 

at normal duty the head should also be equal to or a litile Jess 


ve 
than ° 
> 


Theoretically this statement appears to be correct within 
limits. Curves published by well-known makers, as also the 
test curves of some pumps I have recently purchased, shiv this 


characteristic, though the zero head would vary with the etiicieney 

on account of the speed. 5 
For instance, a pump designed for 64ft. head, blade angle 

about 30 deg., radial velocity through impeller about 1 ft, 

would show with varying efficiencies approximately the following 

zero heads (or = —the duty head in all cases remaining at 

64it.:— 

Efficiency Se ey 60 p.c. 65 p.c. 70 p.c. p.c. 

Zerohead (¥*).. .. .. ..| Taft, | omit, | Git, vate 

Ze 
Duty head id 86 V" .98 V* ve 1 y: 
zy 29 zy y 


According to these curves high efficiency appears to involve 
relatively low zero heads and vice versa. But curves by ecuaily 
well-known maxers appear to show a quite different characte vistic, 
giving relatively bigh zero Leads with high efficiencies. 

Take a 12in, volute pump, deseribed in the columns of your 
contemporary early in 1911. This pump gave on test a zero 

an V2 
reading of 81ft., equal to somewhere about ee 


1.07 V2 
2 


, and a duty 


head of about , the efficiency being practically 80 per 
cent. 

This is apparently quite at variance with the statement and 
curves first 1eferred to, and as the pumps in all cases appear to be 
designed on similar lines—viz., with flat blade angles and self 
regulation—what is the explanation of the high zero hed in the 
last example ? 

It could, of course, be attained by running the pump at a speed 
in excess of 4 24H and by en.ploying a flatter blade angle than 
is, I believe, usual in practive. But from such information as 
is available, from the published description and illustration, 
the high zero head does not appear to be due to these causes. 

Finally, if these methods had been employed the maximum 
duty would be Jess than that shown by the curve, viz., about 
1.9 times the normal, Buyer. 

London, E.C., September 22nd. 





RAILWAY ACCIDENTS AND THE PUBLIC. 


Srr,—With reference to your leader of the 19th inst., while 
the sympathy of the whole country will ¢o out to the Midland 
Ruilway Company, I think the public will hardly agree with the 
statements respecting the safety of gas lighting. You write 
as follows :—‘* It is made abundantly clear by the statement that 
the company believes that with the improved signalling apparatus 
it ix now fitting and with the safeguards against fire that it has 
adopted in gas-lit coaches, it has done ali that is nezeseary to make 
gas as safe an iiluminant as electricity.” The italics are mine. 

Surely this sentence makes it plainer than ever that electricity 
is the safest Uluminant known for trains, and all that one gathers 
from it with respect to gas is that the company b:li:vcs it has 
done ali that is necessary to make it as safe as electricity. 

A little further on you say :—* It is better tc spend money on 
means of preventing accidents than on means of mitigating their 
severity.” Presumably this includes gas as one of the items 
coming under those contingencies which can be mitigated. ‘The 
statement itself is perfectly sound up to a certain point, but as long 
as machinery is what it is, and as long as human beings are what 
they are, money should not only be spent on means of preventing 
accidents, but surely also on means of mitigating their results. 

It is true that it has yet to be proved that gas was the cause of 
the Aisgill fire ; at the ~1me time, it has undoubtedly been the 
cause of fires, and I think there is little doubt as to what the 
public would say. Ow Tut Sare Sipe. 

London, September 23rd. 

[We used the word “ believe ” because the device in question, 
briefly explained by Mr. Bain at the inquiry, is new, and it is as 
well to be on the cautious side. The point we desired to make is 
that if gas is as safe as electricity there is no reason for forcing 
the railway companies to discard it. With regard to our corre- 
spondent’s last paragraph, we may point out that only one fire 
has been certainly caused by gas, and it appears that three have 
been caused by electricity—see Sir Guy Granet’s statement in 
our last issue. We refer cur correspondent to a leading article 
on another page.—Ep, THE E.]. 





THE INTERNAL FORCES IN A BODY HAVING ORBITAL 
MOTION. 

Srr,—I venture to suggest that the forces in a body having 
rotation due to orbital motion differ in some respects from the 
forces in a body having rotation about a fixed axis. If I am 
wrong, I ask some of your mathematical readers to point out 
my mistake. ; 

Take, for example, the case of a crank pin which has an ortital 
motion about the centre of the shaft. If a point be marked on 
the periphery of the pin it will, during one rotation of the crank. 
face north, east, south, west, and so on. Hence the pin is said 
to make one rotation on its axis for every rotation of the crank. 
The moon has this motion almost exactly. It always presents 
the same face to the earth, the centre of its orbital motion, 
whilst it presents alternately all its faces to the sun. It is said 
to have one rotation about its axis in twenty-eight days. 

Now, Sir, I think centrifugal force may be accepted as as good 
a@ test of rotation as we can find If, then, our crank shaft is 
revolving, say, 300 or 400 times a minute, our crank-pin is also 
making 300 or 400 revolutions upon its axis every minute, and 
there should be centrifugal force in it, due to this rotation. Is 
there any such force ? Is there any centrifugal force on the 
surface of the moon ? L 

Again, we may imagine two or more gear wheels moving in & 
common orbit. Each, then, l.as its rotation about its own axis, 
and all turn in the same direction ; yet we can put the two in 
mesh, which is clearly absurd. ; 

Furthermore, consider the case of a flat ring revolving in 
space, something like one of Saturn’s rings, forexample. We may 
look upon it as a number of closely adjacent segments. Each 
of those segments is revolving on its own axis—relatively to the 
sun, say. Are we to suppose, then, that the balls of a centri- 
fugal governor set up upon the top of one of the rings of Saturn 
would fly out ? 

I do not see the solution of these puzzles, and shall welcome 
enlightenment. Q. ¥. 

September 17th. 
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BELT COAL CONVEYOR AT MIDDLESBROUGH 


A BELT conveyor of an interesting type was put into 
service some time ago for shipping coals at the dock 
point on the north side of the North-Eastern Railway 
Company's dock estate at Middlesbrough. In this 
installation, which is illustrated in the accompanying 
engravings, a coal carrying band 42in. broad, 310ft. long, 
travels up a long incline fixed at an angle of about 20 deg. 
to the ground level. It is fed from a hopper constructed in 
the embankment and under the railway line, which hopper 
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is capable of holding about 30 tons of coal. 
on the band is regulated by means of a screw throttle 
door manipulated from the rail level. The coal is made to 
fall gently on to the band and is carried sinoothly up to the 
delivery end of the machine. The coal-laden band is 
supported by a series of sets of curving rolls closely « peced, 
the breadth of band thus forming an arc of a circle having 
a radius of 3ft. 4in. 

A continually revolving brush, in length equal to the 
breadth of the band, is placed in contact with the band 
immediately the strenm of coal has been delivered into the 
hinged shoot and loading jib. The band, now brushed 





IN THE HIGHEST POSITION 
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clean, again assumes the flat shape on the returning or 
bottom side, and soon after leaving the brush it is led 
round two large pulleys, its path while doing so forming 
an irregularly shaped 8. The object of this is to give the 
band with its load such a firm grip as to ensure that no 
slipping is possible during the running. Numerous sets 
of return rolls are spaced along the entire length to the 
feeding end of the belt in the hopper. Should the band 
at any time tend to run otherwise than centrally, such 
tendency is at once corrected by means of the sets of 
guide edge idlers, which are tixed at, and almost in contact 
with, the band edges. 
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ARRANGEMENT OF COAL-SHIPPING BELT-CONVEYOR 


As, with continuous working, the band will get slack 
and sag in time, provision has been made for effectively 
| taking up this slack by means of a tension gcar which has 
|a large range. The band itself is of the composite kind. 
| Its life is computed at two years continuous running under 
| full load-—or the equivalent endurance load of having 
| carried 1,000,000 tons of coal. 
| fixed along each side of the band to prevent any coal from 
| falling oft or being blown off by high wind. The whole is 
| roofed in by radial-shaped galvanised sheets extending 
| from the tunnel in the embankment to the entrance of 

machinery room in the tower. 
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IN THE LOWEST POSITION 


This band is driven by a Westinghouse shunt-wound 
direct-current motor running at a speed of 750 revolutions 
per minute with a voltage of 400. The loading jib which 
receives the stream of coal from the band through hinged 
connecting shoots is borne at the inner end by two trunnions 
resting in east iron brackets, which in turn are bolted to 
a pivoted frame. At a distance equal to about three parts 
of its length the jib, which weighs 17 ewts.. is supported 
by a transverse steel bridle, in the centre of which is carried 
a cact iron sheave. Through this sheave is rove the hoist- 
ing wire rope, which is led up to a set of sheaves in the 
bonnet or topmost structure, and is thence taken down- 
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| ward and attached to the cast iron hoist drum. This 
| drum shaft also carries a worm, which gears with a worm 
| wheel on to which the hoist motor is directly connected. 
|The motor is a Siemens series-wound machine of ten 
| brake horse-power running at a speed of 550 revolutions 
per minute. The bridle also carries two stout wire ropes, 
attached one on each side of the sheave, which are led up 
| to the bonnet in tne same way as the hoisting rope, and 
which, after passing round sets of guide sheaves, have 
each a line of 22 counterbalance weights attached. When 
| the jib is lowered right down intu the lowest position the 
‘lines of weights are all in di.ect counterbalance, and the 
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lowest or balance weight of the line is attached to a 
gudgeon pin or dead end. In the process of hoisting the 
jib the weights are automatically passed over one by one 
from the direct line of counterpoise to the line of the dead 
end by which they are supported. As the hoisting pro- 
ceeds and the weights are taken up by the dead end the 
line of weights on each side of the structure gradually 
assume the U shape or festoon form, until, when the jib 
is housed and almost perpendicular, only two weights 
a side remain in direct counterbalance. Thus at whatever 
point in the are described during the travel of the jib there is 
always the correct number of weights in direct counter- 
balance, the others being suspended from the dead end. 
The jib has also a lateral travel of 12 deg. each side of the 
centre line, allowed for by the pivoted frame and limited 
by an ingenious arrangement of wire guy ropes. This is 
necessary to meet the fore and aft ranging of the ship 
taking in the coal—cargo or bunker. 

The highest position of the jib at which coal can be 
shipped is 18 deg. above the horizontal. The coal is con- 
veyed by means of an endless belt of steel plates or trays 
running the whole length of the jib, 54ft. centres, driven 
by means of a friction clutch on the main shaft in the 
tower and operated from the driver’s cabin in the structure. 
From this position the driver controls the whole of the 
operations, electrical and mechanical, the handles for 
which are all grouped within easy reach, whilst from 
the cabin window he can watch and guide the movements 
of the jib. When the jib is sufficiently low for the stream 
of coal to fall down it, there is, of course,no need to run 
the belt of steel trays. At the extreme end of the jib 
another throttle door is fitted to limit the opening for coal. 
It also is controlled by a single wire rope from the driver's 
cabin. The whole of the running parts of the mechanism 
are lubricated by Stauffer cups and grease with only one 
or two exceptions. 

It is claimed that the whole equipment requires no more 
for its safe and efficient control than a man of average 
intelligence exercising ordinary care. The whole of 
the installation, with the exception of the electric motors, 
was manufactured and erected according to the require- 
ments of Mr. H. M. Newell, of Hull, the chief engineer for 
the docks of the North-Eastern Railway, by Spencer 
and Co., Limited, engineers, Melksham, Wilts. 








AN “UNSINKABLE” BOAT DESIGN. 





SrncE the disaster to the Titanic a great deal of atten- 
tion has been paid to the possibility of making ships 
unsinkable. Mr. J. Stone Burbery, A.I.N.A., of Torquay, 
has for some years been experimenting in this direction, 
and has now built a 30ft. steel boat, of which we give the 
lines in the accompanying engraving. Her moulded 
dimensions are :—Length, 30ft.; beam, 5ft.; depth, 6ft. 
The extraordinarily small beam is that of the main hull, 
though with the additional wing sections the beam is 
10ft. It will be noticed from the drawing that this design 
makes a very small immersed amidship section, so that it 
should result in a very easily driven form of hull, while at 
the same time the wings give enormous stability directly 
there is any tendency to heel. It will be seen that the wing 
added at the forward end does not permit of a very elegant 
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| were filled. The freeboard forward was reduced to 3ft. 
and aft to 3ft. 8}in. 

Test 4.—Main hull compartment IV. and starboard 
wing compartments 4, 5, 6 and 7 were filled. The free- 
board forward was reduced to 3ft. 3in. and aft to 2ft. 8}in., 
starboard side 9}in., port side 2ft. 8in. 

Test 5.—Main compartments I., II., I11., 1V., V., VI., and 
VII. were filled. The freeboard forward was reduced to 
2ft. 6in. and aft to 2ft. Gin. It may be added that the 
compartments were filled in each case to the level of the 
outside water. 

The second series of tests was carried out with the boat 
floating on the water-line No. 2, and when the main com- 
partments IV. and wing compartments 4, 5, 6, and 7 on 
the starboard side were filled ; the freeboard forward was 
reduced to 2ft. 7jin. and 2ft. aft, with only 2in. difference 
in freeboard between the two sides. In the last test all 
the main compartments were filled, which reduced the 
freeboard amidships down to about jin. All these tests 
were carried out in smooth water, but in view of the last 
test we do not see that there is any reason to suppose that 
rough water would have made any material difference to 
the buoyancy of the boat. 








ENGINEERING PROGRESS ABROAD. 


Argentina. 

ONE of the results of converting the well-known 
Mihanovich La Plata River Steamers Co. into an English 
concern, which event took place some years ago, has 
been that many new vessels have been built in British 
yards. Last month the managing director of the company 
—now known as La Compafia Argentina de Navigacion 
(Nicholas Mihanovich), Limited—Sefior Pedro Mihano- 
vich, paid a visit to this country, and while here he placed 
orders with Cammell, Laird and Co., Limited, of Birken- 
head, for the building of two large turbine steamers, 
intended for the Buenos Aires—Montevideo service. The 
new vessels will be able to steam at the rate of 20 knots 
and will be fitted with all the most modern appliances 
and conveniences. The accommodation arranged is 
sufficient for 600 first-class passengers and 400 second- 
class, together with a number of special cabins to be 
used by families. The steamers, it is intended, shall 
leave Buenos Aires at midnight and arrive at Montevideo 
by daybreak the following morning. Upon occasions the 
journey can be a very rough one, and as the present 
steamers are mostly flat-bottomed, passengers occasionally 
have a very trying crossing. The new boats are to be 
improved in many respects. The first is due to arrive 
in Buenos Aires in July, 1914, and the second during 
the following month. The cost of the new steamers will 
be £300,000. The Argentine Federal Government has 
also placed some new marine orders lately, but unfortu- 
nately these have not found their way to British shipyards. 
An important order has been placed with the Germania 
Shipbuilding Works, of Kiel, for four new destroyers, 
using petroleum fuel only. The price of each vessel is 
estimated at £134,000. 

Some important improvements are to be carried out 
in the ports on the river Parand, in accordance with 
studies which have just been made by order of the 
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bow, but this overhang is fitted in order to increase the 
reserve of buoyancy. It will be understcod that the wing 
sections are bulkheaded off from the main hull so that the 
boat consists of a large number of small water-tight com- 
partments. In the boat under consideration, which is, 
of course, practically not much more than a model, these 
wing sections are entirely waste space, being air chambers 
pure and simple. Whether it would be possible to utilise 
these chambers for cargo on a large scale ship we are 
unable to say, though there should not be a great deal of 
difficulty in making use of them for cabins for passengers. 
The model has been used for a series of experiments in 
smooth water to test the buoyancy capacity of the boat 
with various compartments filled. 

In the first series of tests the boat was ballasted to float 
on water-line No. 1. 

Test 1.—Main hull compartments I., II., and III. were 
filled. The freeboard forward was reduced from 4ft. 6in. 
to 2ft. 9in. and increased aft from 4ft. to 4ft. 10in. 

Test 2.—Main hull compartments I., II., and III. and 
starboard wing compartments 1, 2, 3 and fore peak were 
filled. The freeboard forward was reduced to 2ft. lin. 
and increased aft to 5ft. 3in., so that the propeller was 
nearly half out of water. The boat was thus heeled so as 
to give 2ft. 4in. freeboard amidships on the starboard side | 
and 3ft. on the port side. We would point out that the 
angle of inclination either athwartships or fore and aft 
can be seen by placing a straight edge on the scales at each 
end and side of the elevation and section of the model. 

Test 3.—Main hull compartments I., II., III., and IV. ! 


| 6000 cubic metres, and two more tanks of a less capacity 


| 260 m. of which have already been completed, is being 
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*“UNSINKABLE” BOAT 


Ministry of Public Works. The principal ports affected 
will be :—The Empedrado, which is to have a new shed, 
while the river water at the present jetty is to be dredged 
at a cost of 105,000 dols. m/n*; the Bella Vista, which 
is to be similarly treated at a cost of 155,000 dols.; the 
Lavalle, upon which a jetty is to be built and a shed 
erected, the banks being raised against the rising of the 
water level at a cost of 80,000 dols ; the Goya, where the 
river will be dredged and equipped with a breakwater, 
in addition to the construction of a temporary jetty and 
movable shed, at a cost of 170,000 dols.; and the Esquina, 
which will be dealt with in practically an identical manner 
as the Goya, except that there will be an additional break- 
water, the total improvements calling for an expenditure 
of 250,000 dols. In the meantime great improvements 
are being made by the National Government with regard 
to the exploitation of petroleum. Several important 
corresponding engineering undertakings are under way, 
for not only is the Government materially interested in the 
exploitation of the oil district—in the territory of Chubut— 
but eight different private companies are also at work. 
One of these, an Austrian enterprise, has recently struck 
a good quality of petroleum, at a depth of 600 m. The 
Government tanks, some three leagues to the north-west 
of the Government Reserve, have a storage capacity of 


are now in process of construction. A wharf 600 m. long, 


constructed at Comodoro Rivadavia, which is also in the 
territory of Chubut. ‘Ten-inch pipes have been laid from 
the petroleum tanks to the wharf, and a force pump pro- 
vided for use in loading ships. 


Chile. 

Some months ago attention was drawn in these columns 
to the large amount of expenditure which had been decided 
upon by the Chilean Government in connection with public 
works. ‘The estimated outlay was then given, as ini y be 
remembered, at “several million pounds sterling.” J 
has now been ofticially announced that the Cabinet has 
sanctioned the vast scheme referred to, one which will he 
spread over a period of ten years, beginning with next 
year, 1914. The programme includes the construction of 
thirty-seven new railway lines, the provision of water. 
works in sixty-seven towns, and frontage schemes jn 
twenty-eight, harbour works in eleven ports, with the 
erection of 775 bridges and 159 other buildings. Adui- 
tional irrigation works to the amount of £520,000 will 
likewise be undertaken during this period. he total 
outlay will be not less than 349,000,000f., or, say, 
£14,000,000. Of recent years the Chilean Government 
has considerably extended its railway systems, there 
being but few private lines now worked in the Republic. 
At the end of last year, 1912, the Government railways 
under construction in Chile aggregated a length of 2573, 
or a little more the entire length of the system of State 
railways in exploitation in Chile at that date. The 
approximate cost of the construction of the 2573 kiloms, 
of railway referred to is 342,000,000 pésos.f In 1912 
construction work, amounting to more than 97,00U,Q0u 
pésos, was done on Chilean railways, and during that year 
721 kiloms. of new line were opened to traffic. Lt is also 
the intention of the same Government entirely to re-equip 
the lines run by the State, and with this view it is now 
inviting bids for 110 locomotives, 847 cars, and 8 auto- 
motors. Advices from Chile prove that excellent progress 
is being made with the construction of the Valparaiso 
port works, which, as already announced, has been 
entrusted to S. Pearson and Son, Limited, whose estimate 
was lower than that of the two competing firms, Phillip 
Holzman and Co. and Sir John Jackson (Chile), Limitea, 
but somewhat higher than that submitted by Auguste 
Galtier and Cie. An important contract has recently gone 
to a German electrical firm for the construction of an 
electrical plant in the Republic in connection with a con- 
cession which is being financed by American capital. 
Notwithstanding the nationality of the undertakers, the 
Germans were enabled to carry off the contract in com- 
petition with several North American concerns. ‘This 
contract, which is of the value of 3,000,000 dols.—£600,000 
—covers only the first instalment, and the same German 
firm will be on the ground for further extensions, which 
are expected ultimately to amount to several million dollars 
in addition. The undertaking is that of a North American 
exploitation company, which foresees a great development 
of the West Coast of South America after the opening of 
the Panama Canal, and is in connection with the working 
of some valuable copper deposits situated in Northern 
Chile. 


Panama. 

Once again the Government of the United States has 
had to depart from its strict rule not to place in foreign 
countries any contracts in connection with the construc- 
tion or equipment of the Panama Canal. It will be remem- 
bered at the time that our Special Commissioner was 
travelling on the Isthmus—May, 1910—that he pointed 
out in the articles which he contributed to these columns 
that, according to a special Presidential Decree issued 
during Mr. Roosevelt’s term of office, the placing of con- 
tracts outside the United States was distinctly discouraged. 
Although much of the material and many of the appliances 
employed could have been furnished by British or German 
houses at considerably lower prices, the United States 
Government strenuously resisted any such contracts being 
entered into. In June of this year, however, it was found 
absolutely necessary by the Isthmian Canal Commission 
to purchase certain cranes for use upon the Canal, and 
notwithstanding the opposition of some United States 
congressmen, contracts were entered into with the Deutsche 
Maschinen-Fabrik for two floating cranes. The bid in 
this instance, made through their New York agents, 
Messrs. Neumeyer and Dimond, was more than 500,000 
dols.—£100,000—lower than that of any tender of 
United States firms; the total of the German bid 
amounted to 837,500 dols. ‘The cranes, which are now 
| being constructed and will shortly be shipped to the Canal 
zone, are so designed as to work together or separately, 
each producing its own electrical power and having a 
lifting capacity of 2300 tons. Each crane is being fur- 
nished with a jib having an out-reach of 82ft., and will be 
capable of revolving with a load without moving the pou- 
toon. Within the past few days a further attempt was 
made to place orders with a large firm of electrical engineers 
in the United States. Bids from them were asked for and 
from several foreign firms for some big steel cranes, in 
addition to those already referred to, and when the tenders 
*were opened it was found that a British firm had under-bid 
both American and continental competitors by as much as 
50 per cent. It was the wish of the Isthmian Canal Com- 
mission that the British tender should be accepted, but 
the prejudice against it was so great that the tender had 
finally to be rejected, and the contract was given to an 
American house. More recently the United States Navy 
Department has accepted the bid of an English firm to 
furnish the battleship New York, now under construction, 
with turbines, and by so doing the Department will save 
nearly £20,000. 





Peru. 

Following the lead of her southern sister, Chile, Peru 
has now decided to enter upon a great number of important 
engineering enterprises, for which, however, so far, she has 
been unable to raise the necessary capital. One proposal 
is to construct a causeway or breakwater from La Punta 
to San Lorenzo Island, as part of a comprehensive scheme 
for the improvement of the Port of Callao. The President, 
Sefior Guillermo Billinghurst, is very much in favour of the 
whole project, but it would appear that he is so unpopular 
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with Congress, and so little supported by some of the most 
influential people, that any scheme favoured by him 
almost immediately meets with opposition. Nevertheless, 
the project inheiently is a sound one. It is that of Signor 
Palo, an Italian consulting engineer, and a recognised 
authority upon reinforced concrete construction. Signor 
Palo’s scheme calls for the driving of reinforced concrete 
piles between the island of San Lorenzo and the mainland 
and the construction on the pile foundation of a concrete 
platform or causeway. He claims that there are two 
salient advantages which present themselves with regard 
to this proposition. First, it is by far the more economical 
manner of handling the undertaking; and, secondly, 
it would eliminate the greatest difficulty which the builders 
of « solid causeway would encounter—the problem of 
retaining the filling material in place against the action of 
a strong current which rushes through the maritime 
assageway. Signor Palo’s plans provide that the hottom 
of the platform or causeway shall be raised 3ft. or 4ft. 
above the surface of the bay at high tide on concrete piles, 
and, further, in order to afford a quiet anchorage for the 
ships which would moor alongside the proposed dock on 
the north-e.st side of San Lorenzo Island, that a break- 
water 400ft. or 500ft. in length, or longer if necessary, 
should be constructed out from the island on what is 
known as the Chorrillos side of the causeway. ‘This 
would serve to turn the current into a’narrow channel 
between the extreme end of La Punta and the end of the 
proposed breakwater. The current would be in no way 
found dangerous to the shipping anchored either at the 
docks to be built or on the island or at the docks at the 
back of Callao itself. Neither would it be sufficiently 
strong to interfere with the shipping crossing from one 
anchorage to the other. 








THE TRANSPORT AND SETTLEMENT OF SAND 
IN WATER, AND A METHOD OF EXPLOR- 
ING SAND BARS * 


By J. 8S. OWENS. 

In this paper some of the phenomena accompanying the trans- 
port and settlement of sand in water are described. Experi- 
ments illustrating these phenomena are also shown. 

As it is not possible in the time available to deal compre- 
hensively with the subject, only a few of the more interesting 
peculiarities of sand movement are considered and illustrated 
experimentally, and as these are not very obviously related to 
each other they are described under separate headings, so that 
the experiments may be kept separate and confusion avoided 
in any explanations offered or discussion of the results which 
may follow. 

(1) The movement of sand ripples.—It is now a well-known fact 
that sand, such as is met with on the sea shore, travels forward 
along the bottom under the influence of a current in a certain 
clearly defined way :—Sand composed of silicious grains of 
about in. diameter commences to move in ripples over the 
bottom when the velocity of the current exceeds 0.6 to 0.8 f.s., 
and continues this ripple movement for all velocities of current 
up to 2.5 f.s., at which the ripples are destroyed, and the sand 
moves along in a thin sheet close to the bottom. In my paper 
read last year before the Geological Section, it was shown that 
a definite relation existed between the rate of movement of the 
sand and that of the water, the relation being fairly represented 

6 
by the expression V ”", V being the ripple velocity in feet 
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per hour, and v being the mean stream velocity in feet per 
second. It was further shown that the result of this ripple 
movement, which is often considered negligible, was to transport 
a volume of 0.0476 v5 cubic feet of sand per hour over a 10ft. 
width of bed. This action may result in the transport of enor- 
mous volumes of sand, when the surface acted on and the time 
are great enough, although the velocity of current is not such 
as is usually considered capable of moving sand in any quantity. 

In the experiment shown the mechanism of such ripple move- 
ment is illustrated. A current of water is made to flow over a 
sandy bed in a small specially arranged tank, and the following 
characteristics of ripple motion may be clearly seen :— 

(a) There is a certain limiting velocity below which no sand 
movement occurs, 

(6) There is a second limiting velocity above which ripple 
motion gives place to transport in a sheet over the bottom. 

(c) When sand movement begins, it is always in the form of 
ripples, and these travel forward with the current by a process 
of erosion of their backs and deposition on their faces. 

(d) While the ripple form moves continuously forward, the 
sand grains move intermittently. For example, a grain, having 
been swept by the current from the back of a ripple and deposited 
on the face, remains at rest until the ripple form has passed 
over it, when it again appears on the back, and the cycle is 
repeated. 

(e) Each ripple has a steep face, which always looks down- 
stream, and a more gently sloping back looking up-stream. 

(2) The formation of quicksands.—There is much confusion in 
the popular mind as to the true meaning of the term “ quick- 
sand.” It is often applied to any sandbank which engulfs 
or buries heavy bodies placed on it. For example, ships which 
go aground on sandbanks, and cannot be refloated, often sink in 
the sand, and almost disappear. It will be shown in this experi- 
ment that such sinking of heavy bodies may result from two 
quite distinct causes, 

Ordinary sand, when lying undisturbed, and especially when 
damp, is firm and hard, and can support heavy weights on its 
surface ; the grains are in contact with each other, and the 
weight is transmitted from grain to grain. Should such sand 
grains become separated from each other by a film of water, 
their behaviour becomes quite different; each grain is then 
free to slide or move easily relative to its neighbours, and it 
does so under the influence of a very slight force. The sand, 
in fact, behaves almost like a liquid, and becomes a true quick- 
sand, The presence of water in sufficient quantity to make the 
sand “ quick ”’ may be due to two different causes, both depend- 
ing on the very slow rate of settlement of fine particles in water. 
A grain of silicious sand of ,yin. in diameter will settle through 
water at the rate of a little over 0.2ft. per second ; or will not 
settle at all if placed in an upward current exceeding 0. 2ft. 
per second. Hence, if water is caused to flow upwards through 
a sandbank, a very slight velocity of current is capable of lifting 
the grains out of contact and keeping uhem separated by layers 
of water. 

A glass tank containing sand is shown, and it will be observed 
that the sand is hard and capable of supporting a weight placed 
on its surface. In the bottom of this tank, under the sand, is 
a small pipe connected to water under a slight pressure ; when 
water is allowed to flow from this pipe it passes up through the 
sand, which immediately becomes a quicksand, and swallows 
any heavy objects placed upon it. In Nature such quicksands 
are due to springs finding an outlet underneath a bed of sand, 
when all the conditions shown in the tank experiment; are 
reproduced. 

A somewhat similar effect is produced when fine sand is 
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deposited very quickly from suspension in water, depend- 
ing on two factors:—(a) The very slow rate of settle- 
ment of fine sand in water, and (b) the fact that the more highly 
charged with suspended matter water is, the slower does such 
matter settle to the bottom. When fine sand is deposited 
sufficiently rapidly a considerable time may elapse from the 
commencement of deposition until the grains have settled down 
into contact with each other, and during this time they are 
separated by films of water. The conditions are therefore such 
that the sand or silt cannot support a weight on its surface, and 
heavy bodies placed upon it sink in, as in the case of the true 
quicksand, where water is forced up from below. This state of 
affairs is illustrated by means of a glass cylinder filled with 
sand. The sand is thrown into suspension by shaking or by 
forcing water up from the bottom, afterwards withdrawing the 
tube and allowing the sand to settle. It will be observed that 
some time elapses before the sand settles down again to its 
original firm condition. 

Heavy bodies placed on sand which is exposed to wave or 
current action also sink, owing to a quite different cause. This 
will be illustrated in the next experiment, when it will be shown 
that a current flowing over a sandy bed tends to erode a hole 
around any obstacle placed in its path and on the surface of the 
sand. This hole is made on the side of the obstacle which the 
current strikes, and the body tends to roll into it, and so be 
buried in the sand. In this case, however, the heavy body 
never sinks below the surface, as when the surface of the sand 
is reached the chief cause of erosion has been removed. 

(3) Erosion due to obstructions in a current.—The mechanism 
by which a current of water erodes sand is somewhat difficult 
to follow in all its details ; but certain general principles are 
now well established, and their application in particular cases 
will often throw light on hitherto obscure points. If we imagine 
a current flowing in perfect stream line motion, it is not easy 
to see how such a current could erode or suspend matter of a 
higher sp. gr. than water. It is, however, certain that in 
Nature there is no such thing as perfect stream line motion 
in a current of water flowing over a natural bed. There are 
always some irregularities in the bed which throw off eddies, 
and give an upward motion to the water in their vicinity. 
It is to this upward motion, however caused, that permanent 
suspension in currents is due. There appears also to be a critical 


EF R>———<$<>- 
To Water Supply. 





A \Ilnternal Tube 
8 
C \|Water Ta 


\ 


———— | 
—— 














LJ 


velocity for streams, similar to that shown by Osborne Reynolds 
to exist for pipes, beyond which the flow becomes eddying, 
however smooth the bed may be. 

The impact or pressure of a current on an immersed body 
varies as the square of the velocity of the water, hence a slight 
increase of velocity may produce a great increase in the amount 
of erosion taking place. This increased local velocity and the 
disturbance of the flow is the cause of the localised erosion 
found to occur around obstructions in a current. 

To demonstrate this, a model is shown in which a current of 
water is made to flow over a sandy bed ; when the current is 
so adjusted as to be only just able to move the sand, the placing 
of an obstruction, such as a boulder or a pile, in the path of the 
current immediately sets up an intense erosive action around it. 
Also when the velocity of the current is increased sufficiently 
the sand grains are thrown upwards into suspension. The 
current striking the obstruction is deflected to each: side, and it 
sweeps past with an increased velocity. Also eddies and swirls 
having an upward component in their motion are formed, and 
tend to lift the sand into suspension, in which condition it is 
easily carried away by the current. Results analogous to those 
shown are often met with; for example, when boulders are 
strewn about on a sandy foreshore they are usually found, 
when the tide recedes, to be each surrounded by a pool of water. 
Piles driven into a sandy bed sometimes show a similar erosion. 
Groynes put in for the purpose of collecting sand are, -if im- 
properly designed, sometimes found to operate ae eroding agents 
I have known cases in which the seaward ends of groynes pro- 
jected too high above the sand, and hence cperated as causes 
of erosion, each groyne having a large pool of water around its 
end. Again, another common instance of such localised erosion 
is found wher, in the case of groynes, under-runs occur owing 
to their not being properly maintained ; the currents and waves 
are concentrated under the groyne and soon sweep away the 
sand, thus enlarging the opening. 

I have had in my own practice in connection with sea defences 
several instances in which sandy foreshores, on which the sea 
had been gradually encroaching, commenced to collect sand 
rapidly on the removal of large boulders, old piles and such 
irregularities from the surface; the disturbance in the water 
was reduced and the sand permitted to settle. 





It must be understood that there are limits to the application 
of this principle, as in certain cases, such as the silting up of 
tide flats overgrown by vegetation or round brushwood and 
faggot work used for protecting sandbanks, the erosive action 
appears to be neutralised by some other cause. Probably, 
when the obstructions are sufficiently numerous and small, and 
the spaces between also small, the protection given from wave 
stroke and the general reduction of the velocity of any currents 
over the bed more than counterbalance the other effect ; also 
such obstructions usually soon have their interstices filled with 
weed and floating débris. 

(4) The influence of suspended matter on the sp. gr. of the liquid. 
—If a glass cylinder containing sand and water be shaken up 
so as to suspend the sand, and a hydrometer placed in the water 
while the sand is settling, it will be seen to indicate a higher 
sp. gr. than in clear water. As the sand settles down, so the 
hydrometer gradually sinks until, when the water has cleared, 
it indicates a sp. gr. of 1.00. 

This is a result which, although to be expected, strikes one as 
curious. In a paper which I read before the R.G.S. Research 
Department in 1910 it was shown that the effect of matter 
suspended in this way upon the sp. gr. of the liquid was the 
same as if it had gone into solution. 

Since the rate of settlement in water varies as the square root 
of the difference of the sp. gr. of the body and that of the water, 
any increase in the sp. gr. of the water reduces the rate of settle- 
ment. We get such an increase in what may be called the 
effective sp. gr. when heavy matter is suspended, as shown in 
the experiment referred to, hence it may be inferred that the 
greater the load of suspended matter the slower will it settle ; 
and this I have shown by experiment to be true. 

Again, the sp. gr. of a liquid has a great influence on its eroding 
power. For example :—With a current of 4 f.s., the weight of a 
flint boulder which it is capable of moving is more than doubled 
by raising the sp. gr. of the water from 1.00 to 1.20. It is 
clear, therefore, that water carrying a heavy load of suspended 
matter is a more powerful erosive agent than clear water. The 
tendency for suspended matter to settle would point to the 
possibility that in the layers of water immediately overlying 
the bed of a stream, such an increase of density may be one of 
the factors assisting streams to erode their beds, especially 
during floods. 

(5) Bodies settling in water choose the position of greatest resist- 
ance.—If a disc-shaped body be allowed to fall through water, 
it first oscillates from side to side, but after a while takes up a 
position with its flat surface horizontal and settles steadily in 
this position. Rectangular or square plates behave in the same 
way, and rods settle with their long axes horizontal. This 
peculiarity explains why it is possible for a diver to plunge in 
and overtake a coin thrown into the water. It is curious that 
bodies should thus deliberately take up the position which offers 
the greatest resistance to their fall, and so gives the slowest rate 
of settlement. In Nature, the flat particles of silts will, if un- 
disturbed, all tend to arrange themselves horizontally, and thus 
perhaps account for the planes of cleavage found in some sedi- 
mentary rocks. 

The effect appears to be due to the displacement forward of 
the centre of pressure when a flat body is placed obliquely to a 
current. A righting couple is thus produced which tends to 
restore the body to a horizontal position. This law applies 
also to bodies falling through air, and indicates that a flat plane 
will naturally take up a horizontal position if, while falling 
through the air, it is undisturbed by other factors and has time 
enough to do so before reaching the ground. 

In the experiment shown, bodies of different shape are dropped 
through water in a tall glass tube, and their tendency to set 
themselves in such a position as to give the slowest rate of fall 
can be seen. For the purpose of this experiment bodies were 
chosen of a sp. gr. only slightly greater than water, so that their 
movements could be easily followed. 

In some experiments which I described before the R.G.S. 
Research Department in January, 1912, it was demonstrated 
that under certain circumstances sand may settle more rapidly 
in running than in still water. This result was remarkable and 
contrary to the generally accepted theory on the subject that 
bodies settling in running water never do so more rapidly, but 
usually more slowly than in still water. A possible explanation 
of the result may be found in the tendency of bodies to take up 
the position giving the slowest rate of fall. Should there be 
any factor which operates to prevent them doing so, the rate of 
fall must be thereby increased. Now, in running streams the 
velocity of current is not the same in any two adjoining hori- 
zontal layers, hence a body falling through the water has 
one-half exposed and a more rapid current than the other, and 
this must produce a tendency to spin on a horizontal axis, 
so that the body may be unable to take up the position of 
slowest rate of fall. This has not been shown experimentally 
to be true, but is advanced as a possible explanation of what, 
if true, is a very puzzling phenomenon. 

(6) An instrument for exploring sandbanks and river beds.— 
Great difficulty is sometimes encountered in ascertaining with 
accuracy the composition of the bed of a river where it is pro- 
posed to erect piers, jetties or other works ; also that of banks 
and shoals, the removal of which is contemplated. The ordinary 
method of boring into the bed is not very successful, especially 
when the work has to be done from a boat ; even from staging 
it is difficult to penetrate hard sand and to obtain true samples 
from any desired depth. Boring tools having augur heads and 
foot valves do not take in the sand in a satisfactory way, and 
there is a great tendency for the tool to bind in the hole, as the 
sand settles down hard around it. Sometimes a ring head with 
a foot valve is used by jumping it down ; but it is not possible 
to penetrate more than 4ft. or 5ft. in this way, and even then it 
is uncertain from what level the contained sample came. It 
was to enable rapid surveys to be made and samples of the 
bottom obtained that the instrument—a model of which is now 
shown—was devised. 

Referring to the figure, the instrument consists of two tubes A 
and B, through one of which, A, a supply of water under pressure 
can be forced by means of a flexible hose F connected to a pump. 
The smaller tube A passes down inside the larger B and ter- 
minates a littie above the lower end of the latter. The tube B 
has a stop cock D, with a spout, at its upper end ; and the tube 
A has a stop cock between it and the hose. The operation of 
the instrument is as follows :— 

The water is turned on, cock C opened and D shut ; it is now 
lowered through the water until it rests on the bottom, the 
length of tube having been previously adjusted by screwing 
lengths on to the bottom, so that at the greatest depth required 
the head of the instrument will be above water. The water 
passing down A is forced out at the bottom of B, and displacing 
the sand the whole instrument sinks. When any desired depth 
is reached, cock C is closed for a few seconds and D opened. 
On again opening C the water flowing down A picks up the sand 
or other material at the bottom of the instrument, carries it 
up B and delivers the sample through D. 

When it is desired to explore deeper, cock D is closed and the 
instrument again sinks, when the process of sampling may be 
repeated at a greater depth. It is necessary to allow a few 
moments between closing and opening cock C to permit the 
sand to settle somewhat around the tubes, so that when C is 
opened it will be easier for the water to pass up B than up 
outside the tubes by lifting the sand. 

It is only through sandy or muddy bottoms that this instru- 
ment will sink ; but it is quite easy to penetrate a layer of sand 
20ft. deep and obtain samples from that depth in a few minutes. 
The existence of hard material is indicated by the instrument 
refusing to penetrate further. Probably its chief use will be in 
exploring bars and shoals previous to dredging ; but there are 
many other occasions when it is desired to find the depth and 
nature of a layer of sand overlying hard material in which, e.g., 
it is intended to place foundations, 








344 


THE ENGINEER 


Sepr. 26, 1913 








SECOND REPORT TO THE CORROSION COM- 
MITTEE OF THE INSTITUTE OF METALS. 


By GUY D. BENGOUGH, M.A., D.Se., anp RICHARD 
M. JONES, M.Sc. 


(Continued from page 287.) 


EXPERIMENTS CARRIED Out aT 40 DEG. CENT. 


For these experiments a large gas-heated thermostat, which 
would hold sixteen beakers, was fitted up. 
placed 1} litres of sea water, and they were suspended in the 
thermostat by means of wooden trays. The surface of the 
water ia the beakers was left open to the air, and evaporation was 
made good each day by means of distilled water. The water 
surrounding the beakers in the thermostat itself was covered 
with a layer of liquid vaseline to diminish evaporation. The 
temperature of the thermostat remeined constant to within a 
quarter of a degree, and this was sufficiently accurate for the 
purpose in view. A pair of 3in. lengths of each of the four 
standard tubes were immersed in four of the beakers, in a 
precisely similar manner to that described in the horizontal 
immersion tests. The thermostat was heated continually 
night and day and throughout the week-ends. 

The first stage of corrosion appeared to be identical with 
that which occurs at the ordinary temperature, viz :—Oxida- 
tion of the surface of the tubes, but the layer of oxide was 
formed more rapidly ; Muntz metal must be excepted from this 
statement, since the metal appeared quite bright and unoxidised. 
The second stage of the process was the formetion of an insoluble 
green deposit which contained both copper and zine, and closely 
resembled that formed at the ordinary temperature. As before, 
part of the zinc remained in solution. The tubes were removed 
and weighed every week, and the results are shown in Table VIII. 
and are plotted in the curves shown in Fig. 10. It will be 





2. 3. 4. 
70:28:2 61:29 70: 29:1 
Interval. - 
A. B. A. 
Initial weight iv grammes = 22.3552 22.6426 21.0340 
Weightafter .. .. ..| TZ days 22.3306 22.6156 21.0277 
Loss in weight... .. .. — 0.0246 0.0270 0.0063 
Percentage loss : = 0.11 0.12 0.03 
Weight after th a 14 days 22.3185 22.6023 21.0270 
Percentage loss et ee — 0.16 0.19 0.035 
Weight after ..| 28 days 22.3040 22.5830 21.0145 
Percentizze loss . Sea-water 0.2 0.26 0.095 0.10 0.12 0.128 
renewed 
Weight after as 35 days 18.9815 20.6850 22.2935 22.5710 21.0115 21.8105 19.1340 18.6810 
Percentage ioss a _- 0.24 0.21 0.28 0.31 0.11 0.11 0.14 0.14 


seen that the order in which the tubes resist corrosion at 40 deg. 
Cent. differs from that at atmospheris temperature 

In a number of the experiments at 40 deg. Cent. dezincifica- 
tion was observed. Whenever this occurred a white salt was 
formed in addition to the greenish-blue salt already described. 
The white salt was found to be oxychloride of zinc, and it adhered 
firmly to the tubes in spots. In consequence of this, the losses 
of weight in these experiments are not so reliable a measure of 
the amount of corrosion as in the experiments conducted at 
the ordinary temperature. 

The first tubes to show signs of dezincification were those of 
Muntz metal. An adherent white deposit, sticking to the tube 
in small patches at the edges and at the ends, was clearly 
visible at the end of seven days. Beneath each white. speck 
a small dezincified area was found. The rest of the tube retained 
its bright appearance. The dezincified spots increased in 
number as time went on, and at the end of a month the greater 
part of the edges and ends of the tube were coppery in appear- 
ance. Dezincification had also begun on the backs of the tube:. 

The next to show dezincification was the 70: 30 brass. It 
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Fig. 10—CORROSION AT 40 deg. C. 


was noticed on one of the two tubes at tl< end of a fortnight, 
but the other was apparently not affected. At the end of a 
month, however, dezincification was quite marked along the 
edges ani ends of both tubes and on the back of one only. 

The 70: 29: 1 tubes showed sligat traces of dezincification 
at the end of three weeks. In the case of these tubes it 
occurred on the interior surfaces near the end. 

The 70: 28: 2 tubes appeared to be the most resistant to 
selective corrosion. At the end of a month there were but 
very slight traces of dezincification along the sides of the interior 
surfaces of the tubes. 

A considerable number of other experiments were carried 
out at 40 deg. Cent. on 70: 30 brass tubes. It was observed 
that in the great majority of cases dezincification began along 
the sawn edges of the tubes. Two explanations of this observa- 
tion suggested themselves. In the first place, it was just at these 


In each beaker were Samples of the sea water used in this section of the work were 


Taste VIII.—Tests at 40 deg. C. 


| 
| 


| and by the points to which diffusion could take place most 





edges that diffusion, both of oxygen and salt, took place most 
rapidly, and this fact alone might be sufficient to account for 
the increased action in that position. An alternative view was 
that these edges, which had been sawn and only roughly 
smoothed, afforded better loci for the deposition of the white 
basic salt, which in some way facilitated the attack on the 
zinc of the brass. 

To test the latter view, two tubes were polished all over 
very carefully so that the physical ~ondition of the edges and 
ends was as nearly as possible identical with that of the inner 


| surface. These tubes were then placed in a beaker in the 
| thermostat along with the other tests. At the end of a month 
_ it was found that one of the tubes showed severe dezincification 
| along one edge only, while the other tube was dezincified only 
along the bottom edge of the inner surface, and not at all 
| along the edges. The result is not entirely conclusive, but, 
taken in conjunction with the results obtained with other tubes, 

| appears to point to the fact that the physical condition of the 
| surface exerts some influence in determining the areas at which 
| dezincification appears. 
Influence of concentration of sea water at 40 deg. Cent.—The 


of concentration 0.5 (diluted sea water) and 2. In the case of 
the diluted sea water, both tubes clearly showed dezincification 
at the end of seven days, and at the end of one month it had 
become fairly general all over the tubes ; patches of the white 
basic salt were widely distributed In the case of the con- 
centrated sea water, the tubes at the end of a fortnight exhibited 
a light yellowish-brown oxidised appearance ; no particles of 
white salt adhered to the tubes, nor was any sign of dezincifica- 
tion visible on either tube. After a period of one month white 
spots began to appear, showing that concentrated sea water has 
a retarding, but not preventative, effect on the occurrence of 
selective corrosion. 


INFLUENCE OF SUBSTANCES IN ConTact witH TUBES AT 40 DEG. 
CENT. 

(a) Graphite on 70: 30 tubes.—After twenty-eight days the 
tube was bright and unattacked beneath the graphite. At the 
edges of the graphite, layers of bluish and reddish oxide were 
visible. These were evidently due to the mechanical prevention 
of diffusion by the graphite, whereby the salt was unable to 
attack the oxide. The tubes showed dezincification in spots, 
mainly along the edges as in the case of the bare tubes discussed 
above. The locality of the spots showed no definite relation to 
the position of the graphite. 











Graphite on 70:29: 1 tubes.—The appearances presented by 
these were similar to those of the 70: 30 tubes, except that no 
dezincification was observable. 

(6) Copper plug experiment.—A 70: 30 tube with a copper 
plug screwed into it was placed in a beaker with a check tube ; 
at the end of a month both tubes exhibited gencral dezincifi- 
cation at the edges. The metal in the neighbourhood of the 
copper plug was not specially attacked. The presence of the 
copper plug evidently had no effect on the distribution of the 
areas of selective corrosion. The plug itself was covered with a 
layer of cuprous oxide. 

(c) Precipitated zinc hydroxide.—It was thought that a slow 
inter-action might take place between this substance and the 
salt in sea water, and give rise to the oxychloride, which is 
formed as a result of selective corrosion, and which appears 
to have an accelerating, or at least localising, effect upon the 
reaction. Accordingly, a check tube and a tube upon which 
zinc hydroxide had been placed were exposed to the action of 
sea water for a month at 40 deg. Cent. A slight dezincifying 
action was observed beneath the hydroxide deposit, and it 
seemed p~obable that the expected reaction took place to some 
extent, but was slow and required a considerable time to become 
effective. 

(d) Ferric oxide.—This substance scemed to have a slightly 
accelerating effect on the rate of complete corrosion, as noticed 
previously for corrosion at atmospheric temperature. It did 
not appear to increase selective corrosion. 

(e) Zine chloride—This substance when brought into contact 
with sea water formed a highly insoluble finely divided oxy- 
chloride which settled on the tubes, and set up active dezinci- 
fication. The action was most intense at the edges, which 
became uniformly coppery in colour. No complete corrosion 
took place—the tubes retaining their bright yellow colour, 
and their loss in weight was much smaller than in the normal 
case, 





CONSIDERATION OF THE RESULTS OF EXPERIMENTS AT 40 DEG. 
CENT. 


One fact of predominating importance has been brought out 
by these experiments, viz., that brass tubes of any of the standard 
compositious will become dezincified by the action . i sea water 
at this temperature. The order of resistance to this type of 
corrosion is :—({1) Muntz metal (the least resistant) ; (2) 70: 30 
brass ; (3) 70: 29:1; (4) 70: 28:2. Dilution of the sea water 
increases the tendency towards selective corrosion ; concentra- 
tion of the sea water tends to repress it. The ¢ fect of particles 
was unimportant, with the exception of zinc chloride and possibly 
zine hydroxide. The position at which dezincification began 
was determined largely by the physical condition of the metal 


rapidly, and not by the electro-chemical eect of particles, 
In no case were the tubes dezincified to any great depth by 
immersion for one month, and the experiments must be con- 
tinued for a much longer period before a quantitative expres: ion 
_ be —— for the rate of progress of dezincification through 
the tube. 

Although at 40 deg. Cent. the type of corrosion is selective to 
some extent, yet it is not entirely concentrated upon the zinc. 
In all cases & certain amount of loosely adherent greenish-blue 
salt was formed, which closely resembled that observed at the 
ordinary temperature. The formation of this salt did not 
— to be confined to definite parts of the tube, but to teks 
place generally, except just at those points where dezincifica- 
tion was in progress. On the other hand, dezincification began 
at certain definite spots and spread gradually. At these spots 
white basic chloride of zinc was formed and adhered firmly to 
the tubes. The nature of the action seems to the authors to be 
as follows :—At 40 deg. Cent. the normal action of sea water is 
slight preferential solution of the zinc, but some copper is re- 
moved from the metal at the same time. The zine chloride, 
which rapidly accumulates in the solution, reacts with oxygen 
to form a basic oxychloride, which is precipitated upon the tube 
at any point of roughness, or on any particles of foreign matter 
which themselves stick to, or slightly roughen, the tube, and 
so present nuclei for the precipitation of the salt. When once 


this white salt has been deposited at any point the action 
becomes localised, and it seems as if the salt has a regenerative 
action in bringing about the transfer of chlorine from the sea 
water to the zinc of the brass. 

It is now abundantly evident that temperature is a factor 
of prime importance in determining the type of corrosion of 


slight elevation above the ordinary temperature, it ha. beer 
found that selective corrosion of 70: 30 brass becomes visible 
after a few weeks’ immersion in sea water. It is a remarkable 
fact that Bruhl"? mentions the results of two loss-of-weight 
experiments carried out for nine weeks with 70: 30 bra but 
gives no details of the appearance of the tubes, and makes 
no mention of dezincification, nor does he refer to any ditiiculty 
met with in removing oxychlorides. No analysis or des ription 
of the brass used, or details of the method of experimei:t, are 
given in his paper, but the metal appears to have been brass 
plate. The present authors have observed dezincification ay 
40 deg. Cent. in twenty different samples of tube, and only one 
sample successfully resisted it for a month. It should perhaps 
be mentioned that Bruhl used synthetic sea water, where. < the 
authors used natural sea water. 

RELATION BETWEEN Loss OF WEIGHT AND THE Occu; RENCE 

or DEZINCIFICATION. 


An examianticn of Table VILL. and curve, Fig, |), will 
show that the loss of weight for a given time of imme: ion in 
the case of 69:31 and 79: 28: 2 alloys is slightly greater at 
40 deg. than at the ordinary temperature, while in tio case 
of 70: 30 alloy it is about the same, but much smaller for 
Admiralty metal, so that tke relative order in which tho tubes 
lose weight differs from the order at the ordinary tem) rature 
—see page 287. Moreover, there is no definite relat; ship 
between the total loss of weight and the resistance to dozing). 
fication. Thus, Muntz metal, which loses least in weisht, js 
most readily dezincified ; as regards loss of weight, it is {i \lowed 
by the 70; 28: 2 alloy, but the 70: 30 brass is the nex: 
easily dezincified tube. 

It should be borne in mind that in all cases in which do. 
zincification takes piace, the loss of weight results are less 
accurate than when no such action takes place. It is, however, 
quite evident that loss-of-weight experiments conducted at 
the ordinary temperature for periods of a few months only, 
give no clue whatever to the behaviour of the alloys at 40 deg, 
Cent. as regards dezincification. The small losses of weight 
shown by Muntz metal after dezincification has begun are due 
mainly to the fact that though dezincification begins soo and 
penetrates deeply, yet it is severely localised. 


most 


EXPERIMENTS CARRIED OUT AT 50 Dee. CENT, 


Observations made upon the temperature of the outlet wate: 
from condensers in practical use showed clearly that ruch 
higher temperatures than 40 deg. Cent. occurred frequently in 
the interior of the condensers. It is not very unusual for the 
vutlet water to reach a temperature of 45 deg. Cent., especially 
in the case of ships trading in the tropics, and this indicates 
that at certain points along the interior of the tubes the tem- 
perature of the water would be at least 50 deg. Cent. In view 
of the results obtained at 40 deg. Cent., it therefore appeared 
desirable to examine the effects produced during corrosion at 
a higher temperature. Accordingly, an electrically heated 
thermostat was installed to run at 50 deg. Cent. Beakers of 
sea water were suspended in the thermostat by means of wooden 
trays, and a pair of 3in. tube lengths immersed horizontally in 
each beaker as before. The experiments at 50 deg. Cent. were 
confined mainly to the 70:30 and 70: 29:1 alloys, as the 
space in the apparatus was more limited than in the case of the 
thermostat at 40 deg. Cent. The 70:30 tubes showed clear 
signs of dezincification «iter seven days’ immersion ; the action 
began at the edges and ends, and spread later to the backs and 
interior surfaces of the tubes. The 70: 29:1 tubes were far 
more resistant than the 70: 30, and no signs of dezincification 
could be detected at the end of six weeks’ immersion. In view 
of the fact that this alloy showed slight dezincification at the 
end of three weeks at 40 deg. Cent., this result is remarkable, 
and.it appears to indicate that there is a limited range of tem- 
perature over which dezincification can take place. The 
matter deserves furtler investigation. The layer of oxide 
formed at this temperature was less uniform than usual, and 
decidedly darker in colour than that formed at the lower teni- 
peratures. Wherever free access of oxygen was limited by the 
presence of string, coal or other substances in contact with the 
tube a bright red form of cuprous oxide was noticeable, especially 
in the case of the 70: 29:1 alloy. The deposit formed as a 
result of the corrosion of the 70: 30 tubes was in all cases of a 
dirty white colour, very different from the green-blue basic 
salt formed at lower temperatures. It was found to contain 
only traces of copper, and consisted almost entirely of basic 
chloride and carbonate of zinc. The deposit formed from the 
70: 29:1 tubes was of a pale green colour, lighter than that 
obtained at the ordinary temperature. 

It will now be realised that the effect of temperature is of 
predominating importance in determining the nature of the 
reaction which takes place when brass is corroded by sea water. 
At the ordinary temperature both copper and zine are removed 
from the metal, approximately in the proportions in which they 
are present in the brass; and that uniformly over the whole 
surface of the metal. As the temperature is raised Jess and less 
copper is removed proportionately to the zinc, and at a tempera- 
ture of 50 deg. Cent. the attaek is concentrated almost entirely 
on the zinc. The presence of tin in the brass exerts a powerful 
effect in retarding selective corrosion, as described above. The 
way in which it exerts this effect is not yet clear, and should be 
the subject of further investigation. 

It will be noticed from the curves, Fig, 11, that the total 
loss of weight of 70: 30 brass at 50 deg. Cent. is rather smaller 
than at the ordinary temperature for an equal period of time. 
It seemed probable that this was due to the decreased solubility 
TaBLe IX.—Tests at 50 deg. Cent. 


Continually aerated.) Not aerated. 











7 
| Interval. |- —_—__—— | 
| ea Se pare 
| 70:30 | 70:29:31) 70:30 
Initial weight in | | | 
ll | a | 21.8007 | 18.1943 | 20.9700 
Weight after .. ..| Zdays | 21.7630 | 18.1810} 20.9562 
Loss in grammes |} — | 0.0377] 0.0133 | 0.0138 
Percentage loss .. | —_ | 0.17 0.07 0.07 
| | 
Weight after ..| 14days | 21.7446 | 18.1740 20.9508 
Percentage loss . . ‘| —_ 0.23 : 0.09 
Weight after .. ..| 21 days | 21.7346 | 18.1680 20.9390 
Percentage loss .._ _..| Sea oon i | 0.30 0.145 «15 
| renewec 
Weight after .-| 28days | 21.7182 | 18.1600 -- 
Percentage loss .. | oa | 0.38 0.19 -- 
| | 
Weight after .. | 35 days | 21.7070 _— - 
Percentage logs .. — | 0.43 — ~~ 
Weight after .. ..| 42 days | 21.7000 gt 
Percentage loss .. .| Sea water | 0.46 — | 
renewed : 
Weight after = | 49 days 21.6965 _- 
Percentage loss . . — | 0.48 —_— | - 
| | 





of oxygen at the higher temperature. In order to test this # 
70: 30 and a 70: 29:1 tube were immersed side by side in « 
beaker into which air was pumped continually by a motor- 
driven force pump, so that the sea water in the beaker was 
kept continually in a state of violent agitation. This experi- 
ment seemed to the authors particularly important from an 
entirely different point of view, since it would afford evidence 
of the effect of the motion of the sea water upon the acherence 
of the oxychloride to the tube. 








brass at 40 deg. Cent. 
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The results of the experiments as regards loss of weight are 
given in Table IX. and Fig. 11. It will be seen that the speed 
of corrosion is enhanced by the aeration of the water, and is 
much in excess of that at the lower temperatures. Moreover, 
these experiments brought to light the important fact that 
agitation of the water does not prevent the sticking of the oxy- 
chloride to the surface of the tube ; rather the selective corro- 


EXPERIMENTS AT 50°C. 
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sion seemed to be increased under these conditions, and this 
observation agrees well with the evidence obtained from 
tubes corroded in practice, in which the oxychloride was found 
to alhere tightly to the tubes, in spite of the fact that the water 
is circulated rapidly through them. 


ErrecT OF THE CONCENTRATION OF THE SEA WATER AT 
50 Dec. Cent. 

The effect of the concentration of the water at this tem- 
perature was only studied for the cases of sea water of concen- 
trations 0.5 and 4. In the former case dezincification of a 
70: 30 tube became evident at the edges and over the whole 
surface after immersion for six or seven days. In the case of 
the concentrated sea water, selective corrosion, though not 
altogether prevented, was distinctly repressed. The deposit 
obtained in this experiment was of a pronounced green colour, 
showing that complete corrosion had taken place to some extent 


Errect or Particres at 50 Dea. Cenr. 

The effect of coal upon 70: 30 and 70; 29:1 tubes was 
observed for six weeks, the sea water being aerated continuously 
throughout this time, as described above. The 70:29: 1 
tubes showed no sign of dezincification at the end of this time ; 
but the 70: 30 tube showed the usual amount characteristic of 
the alloy for this period of time. The coal exerted no special 
effect upon the tubes other than one of mechanical interference 
with diffusion. Ferric oxide did not cause dezincification of a 
70: 29:1 tube in twenty-one days, but appeared to increase 
slightly the dezincification of 70: 30 brass by affording loci for 
the deposition of oxychloride. The effect of graphite and of 
zinc chloride was similar to that which had been observed at a 
temperature of 40 deg. Cent. The effects of magnesium hydroxide 
and chloride were also observed, but were found to have no 
special effect on the type or extent of corrosion. 


SECTION II.—THE EXPERIMENTAL 
PLANT. 

In the laboratory experiments hitherto described the principal 
object kept in view was the investigation of the separate effect 
ef each of a number of the conditions to which a tube might 
be expected to be subjected in the condenser. In some cases 
the simultaneous effect of two influences was investigated, as, 
for instance, those of temperature and deposits, but for the 
most part the conditions were kept simple. It seemed very 
desirable, however, to observe the joint effect of all the influences 
to which a condenser tube might be subjected under the simplest 
possible conditions of practice, and to arrange matters in such 
a way that the nature of these conditions could be ascertained 
as accurately as possible. It was thought that, with the 
knowledge of the effect of each condition separately obtained 
in the laboratory, it might be possible to interpret the results 
obtained in the more complicated case. Accordingly, it was 
decided to erect an experimental plant, which should subject 
forty-eight condenser tubes to conditions approximating, as 
nearly as possible, to those obtaining in the ordinary practice of 
the mereantile marine. 

Description of plant.—The general nature of the required 
plant was arranged by one of the authors, with the aid cf the 
members of the Corrosion Committee. The engineering details 
were worked out, and the plant was supplied and erected by 
Mr. W. W. Strafford, of Great Crosby, Liverpool, and has 
fulfilled its purpose satisfactorily. An elevation of the plant 
is shown in Fig. 12. A is a tubular boiler of special design, 
which worked under normal conditions at a steam pressure of 
125 Ibs per square inch. The steam passes through the pressure 
gauge and throttle shown to the pipe B, and then to the dual 
expansion engine C., From the low-pressure cylinder of the 
engine the exhaust steam passes along pipe D to the four steel 
cylinders marked E. Each of these cylinders constitutes a 
separate condenser holding twelve tubes, each 3ft. long. One 
of these cylinders is shown separately in Fig. 13. The steam 
from D passes through the control cocks D—Fig. 13— into the 
space surrounding the tubes, which are arranged as shown 
in the elevation of the tube plate in the lower part of the figure. 
After the condensation of the steam, the resulting water leaves 
the condensers by the pipes F and G, and passes through air 
pump H, which is hardly visible in the drawing, and reaches 
the hot-well I. From this it was originally picked up by 
the pump K and returned to the boiler through pipe L and an 
injector. Later, since oil accumulated in the hot-well to some 
extent, and consequently corrosion of the boiler was feared, the 
hot water in I was thrown away and a separate container I? was 
used to supply clean water to the boiler. 

The circulation of the sea water through the tubes was carried 
out as follows :—A steel tank, which would hold about 600 
callons of sea water, was fixed in the open air outside the building 
which held the rest of the plant. It was protected from rain, 
&e., by a cover of galvanised iron raised about a foot above tlie 
top of the tank on iron supports; the intervening space was 
covered in by wire netting. Thus, air had free access to the 
tank, but wind-borne rubbish was excluded. The inside surface 
of the tank was protected by a thin wash of cement. The 
‘ea water from the tank passed by gravity through iron pipes 
about 50ft. long into the room containing the condenser, where 
it reached the pipes L and M. From these four side tubes M? 
led into the four cast iron water ends X of the condensers. It 
then passed through the tubes and out into the water spaces Y 
at the far ends of the condensers, and so by pipe Z into the tank 
N. From this it was collected by the centrifugal me P, and 
sent baek through pipe Q to the large outside tank, To reach 


CONDENSER 


i 
| this it had to pass through 50ft. of iron tubing, and was after- 


wards delivered in a shower at a distance of some 3ft. above the 
level of the water in the tank. Consequently, the water which 
had been heated by its passage through the condensers was 
cooled considerably before passing again through the tubes. 
Composition of the condenser tubes.—Four standard types of 
tube were selected Ly the Corrusion Committee as being most 


suitable for detailed examination. Their compositions were as 


follows : 





Z 2. 3. 4. 
70 : 30 brass. 70:28:2(Pb)| 61: 39 70: 29:1 
special brass.; Muntz metal.| Admiralty 








| brass. 
Copper i 7.23 69.94 60.90 71.18 
Zine | 29.17 27.60 38.21 27.28 
Tin | _— _ —_ 1.07 
Lead 0.27 2.08 0.46 0.28 
Iron 0 27 0.28 0.33 0.21 
| 99.92 99.90 99.90 100.02 








The tubes of the first three types were kindly presented to 
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Magnesium chloride: .. .. .. .. .. ; 
Potassivm chloride 
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Calcium sulphate 0.08 
Calcium carbonate 0.02 
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Fig. 12—ELEVATION OF EXPERIMENTAL CONDENSER PLANT 


Owing to the expense of carting large quantities of sea water, 
it was desirable to use the same sample for as leng as possible. 
Accordingly, the specific gravity and the chlorine content of 
the water were estimated weekly, so as to afford a guide as to 
the alteration of the composition of the water with time. Owing 
to loss by evaporation, both the specific gravity and total 


| chlorine increased slowly in @ manner shown by the curves 


traced in Figs. 14 and 15. It was decided that the total chlorides 
should not be allowed to exceed 4 per cent.,’? and accordingly 
it became necessary to change the water every six weeks in 
warm weather. Rather longer runs were possible in cooler 
months. Sea water was circulated through the tubes every 
day for nine hours, at the end of which time the steam and water 
were cut off and the plant was allowed to cool down. It would 
have been advantageous to circulate the sea water continuously 
night and day, but the funds available did not permit of the 
payment of an attendant for the night shift. When the supply 




















the Committee by the Muntz Metal Company, of Smethwick, 
Birmingham, and the tubes of type 4 by the Broughton Copper 
Company, Manchester. The latter firm also presented an 
additional quantity of 70: 30 brass, which was required for the 
laboratory work. The authors tender their grateful thanks to 
both these firms.!? 

Composition of the sea water.—The sea water used in the experi- 
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Fig. 14—CHANGE IN Sp. G. OF SEA WATER 


ment was taken at high tide from deep water at Formby, at 
@ point well outside the mouth of the river Mersey. The com- 
position of the sea water was as follows :-— 





127t should be mentioned that no ditference whatever could be 
detected in the behaviour of the 70 : 30 tubes made by these two firms, 
though they were used side by side in a number of the laboratory 
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experiments, 













Fig. 13—DIAGRAM OF CONDENSER CYLINDER 


of water frora the main tank to the condensers wa cut off—as, 
for instance, at night and on Sundays—a small amount of water 
always remained at the bottom of the tubes. The plant was 
run for half a day on Saturdays and remained idle all Sundays. 
The total period during which the plant was run in the manner 
indicated was nine months, at the end of which time it became 
necessary to close it down owing to lack of funds. 





4.0 


Ye 





38 


% 


vas 





36 





TOTAL CHLORIDES, 























30 





10 20 30 40 30 


TIME IM DAYS 


Fig. 15—CHANGE IN-CHLORINE CONTENT OF SEA WATER 


Temperature conditions in the plant.—-The temperature of the 
inlet water rose gradually during each nine-hour period of 
running, especially in hot weather. lt appeared to attain a 
maximum in about seven hours. The hottest weather during 

43 Laboratory experiments descrited previously show that a small 
—— in concentration does not affec ithe speed of corrosion appre- 
ciably. 
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the period of the run occurred in May, 1912, and a curve is | amount condensed in cargo boats. 


plotted in Fig. 16 showing the rise in temperature during the 
day. The use of a much larger volume of water would have 
prevented, to some extent, this rise in temperature, but the 
additional cost of haulage would have been considerable. More- 
over, it was only during the hot weather that the effect became 
important, and even in this case the conditions approximated 
to those which might arise on board a ship trading to the tropics. 
It seemed desirable to obtain a knowledge of the temperatures 
obtaining in the interior of the condenser, since these could not 
be deduced from measurements made on the ingoing and out- 
going water. Accordingly, four thermometers were inserted 
through the casing of each of the four sections of the condenser 
in such a way that the bulbs of the thermometers were in actual 
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Fig. 16-RISE IN eanaaiuea OF SEA WATER DURING 
AY 


contact with the top tubes. The thermometers were fixed in 
glands which were made perfectly steam-tight. The arrange- 
ment is shown at T in Fig. 13. These thermometers served two 
purposes, viz.:—(1) That of enabling four sections of the con- 
denser to be kept at approximately the same temperature by the 
adjustment of the amount of steam admitted to each ; (2) 
that of indicating the distribution of temperature along each 
tube. The actual temperatures observed depended principally 
upon four factors :—(a) The atmospheric temperature, (b) tho 
amount of steam being condensed, (c) the time the plant had 
been at work, (d) the speed of the water through the tubes. 
The factor (d) was kept constant throughout the whole experi- 
ments described in this paper, and its effect will not be considered 
further. As regards factor (a) the plant ran from March, 1912, 
till the following December, and during this period some of the 
highest temperatures recorded for the inlet water were obtained 
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Fig. 17—TEMPERATURE DISTRIBUTION ALONG TUBES 


during the month of May. No severe frosts occurred during the 
whole run of the plant, and the lowest temperatures were 
observed during November. Typical curves illustrating the 
distribution of temperature along the tubes during May and 
November are shown in Figs. 17, 17a, and 18, It was not 
found possible to separate the factors (a) and (b) from one 
another entirely, so that the actual temperature of the inlet 
water, after the run had once begun, depended on both factors 
jointly. The extremes in steam pressure recorded were 90 Ib. 
per square inch and 135 Ib., but for the most part the steam was 
kept in the neighbourhood of 125 Ib. 

An examination of the curves shown in Figs. 17, 17a, and 18 
will show that the tubes in the four sections of the condenser 
had been subjected to temperature conditions that are nearly 
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Fig 17a—TEMPERATURE DISTRIBUTION ALONG TUBES 


identical. Although the amount of steam admitted to each 
section could be controlled by a separate cock, it was not found 
possible to obtain greater equality of temperature than that 
shown in the curves. Sometimes one section was slightly the 
hottest and sometimes another, and the small differences 
appeared to be fairly uniformly distributed between the four 
sections. Difficulties in obtaining exact uniformity of con- 
ditions rapidly increase with the scale of the plant, and although 
the engine and pump were kept working as regularly as possible, 
it is to the unavoidable variations in these matters that the 
differences in temperature are due. 

It may be mentioned that it was found difficult to keep 
the vacuum in the condenser above 20in., although occasionally 
it reached 25in. to 27in. 
the vacuum approximates more nearly to the higher figures. 
The amount of steam condensed per hour per square foot 
of condenser surface was approximately 5lb. This amount 
is also somewhat smaller than the normal practice in the pas- 


cation.—Dezincification can occur independently of the presence 


On the whole it is claimed 
that the conditions obtained in the mercantile ‘marine have 
been reproduced as accurately as is possible on a small saele 
plant, and, at any rate, sulliciently accurately to yield valuable 
exp:rimental results. At the end of nine months’ working the 
plant was closed down, and three tubes of each composition were 
removed for examination. They were selected from similar 
positions in each of the four sections of the condenser, and the 
positions are indicated in Fig. 13, where the three blank spaces 
in the lower part of the figure indicate the positions from which 
the tubes were withdrawn. After removal, the tubes were 
cut in half longitudinally, so that the interior surfaces might be 
examined. 

Nature of the scale.—In all cases the tubes were covered with 
a brown layer, which consisted chiefly of ferric oxide ; it con- 
tained also sodium chloride and caleium carbonate, as well as 
traces of sulphate. This layer was loose and easily removed 
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Fig. 18-DISTANCE IN INCHES FROM INLET END 


from the tube. Beneath it a rather more adherent layer was 
found. This was greenish in colour, and contained both copper 
and zine in the form of basie chloride and carbonate. In places 
small white spots or particles of zine oxychloride replaced the 
green layer, and the tube underlying these areas was found to 
be dezincified. In the case of the Muntz metal tube, the green 
layer was normally absent, and was replaced by a very thin 
grey-white layer of zine oxychloride. Beneath the layer of 
basic salts, a layer of brown or black oxide, strongly adherent 
to the tube, was found in all cases. In no case were any particles 
of graphite found amongst the scale. Evidently such particles 
as result from the dissolution of the cast iron water-ends are 
washed away in the stream of sea water. 


RESULTS OF THE EXAMINATION OF THE TUBES. 
ApMIRALTY TuBEs, 70: 29: 1. 


Top tube.—Dezincification in irregularly-shaped spots and 

areas, mainly along the bottom and sides of the tube, but ex- 

tending for about 8in. on each side of the centre. 

Middle tube.—Dezincification mainly along one side of the 

tube. Extends for about 6in. from centre. 

Bottom tube..—No signs of dezincification. 
SpectaL Brass, 70: 28: 2. 

Top tube.—Dezincification at sides only. Not very pro- 

nounced. Mostly near centre of tube. 

Middle tube.—A few scattered dezincified spots only. Dis- 

tribution around tube irregular. Mostly near middle. 

Bottom tube.—No signs of dezincification. 


Brass, 70 : 30. 


Top tube.—Dezincification in spots along bottom and sides of 
tube, extending a considerable distance from the centre. 

Middle tube.—In spots, mainly along bottom of tube. Interior 
surface of tube uneven and dezincification appears to take place 
on the raised portions. 

Bottom tube.—-A large dezincified area at top of tube, near 
centre. Dezincification extends a few inches from centre of tube. 


Muntz Metat, 69: 31. 


Top tube.—Severe dezincification in spots. In some places 
dezincification has almost penetrated through the tube. Espe- 
cially noticeable along sides of tube. Most severe near centre. 

Middle tube.—Numerous dezincified spots. One large area, 
2in. from centre. Dezincification has penetrated one-third 
through the tube in one or two places. 

Bottom tube.—-A few small spots at top of tube. 

Note.—The formation of a pit appears to take place in the 
following way :—The zine is removed from certain spots in the 
tube, and leaves behind the copper in a loose, spongy and 
rotten form. When dezincification has penetrated right through 
the tube, and the copper has lost its backing of unaltered brass, 
it is quickly worn away mechanically. Mechanical, and to a 
certain extent chemical, action also removes some of the copper 
even before dezincification has penetrated right through the 
tube. This is shown by the measurements of the depths to 
which the coppery area is depressed below the general level of 
the surface. 

The most important deductions which the authors consider 
may be drawn from this series of observations are :— 

(1) The order in which the tubes resist dezincification.—The 
most resistant were the 70:29:1 and the 70: 28:2 tubes. 
These appear to resist the action to about the same extent, 
and were considerably more resistant than the 70: 30 brass, 
which came next in order of merit. The Muntz metal tubes 
were decidedly the most quickly attacked. 

(2) The importance of temperature in corrosion phenomena.— 
In all cases the attack appeared to be most severe at or near 
the centres of the tubes. Since the steam entered the con- 
densers at the centre and no baffle plates were used, the tubes 
must have been subjected to the highest temperatures at their 
centres. It becomes evident, therefore, that temperature plays 
a most important part in determining the distribution of the 

areas of dezincification. 


it. It frequently occurs along the sides, and occasionally along 
the tops of the tubes. 
(4) Graphite particles cannot be regarded as a cause of dezincifi- 


aka Twenty-fourth 
‘ (3) Corrosion is not confined to the bottom of the tubes.—It 2 
In ordinary mercantile marine practice | usually occurs in that position, but is by no rheans confined to eS 
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CoMPARISON OF THE RESULTS OBTAINED IN THE LABoratory 
Work AND IN THE EXPERIMENTAL CONDENSER PLany 


The agreement between the two methods of work is striki 

In both the order in which the tubes resist dezincificatio, & 

1Cification at 
elevated temperatures has been found to be precisely the same 
It is unfortunate that no strictly quantitative expression can 
be obtained to represent the relative merit of the tubes as repens 
resistance to dezincification, In the case of the experiment 
with the condenser plant, the authors have been obliged to 
rely upon mere inspection of the tubes. Nevertheless, there 
can be no doubt that the 70: 29: 1 and 70: 28 : 2 tubss are more 
resistant than the 70: 30 brass, and this than the Munty metal 
The plainest evidence is afforded by the fact that one tube of 
each of the first two alloys completely resisted dezincitication 
and this indicates their superiority independently of the exact 
determination of the areas over which dezincification occurs 
though, as a matter of fact, the total dezincified areas in thes. 
two tubes were considerably smaller than in the case of the 
others, 

That the Muntz metal had suffered most severely wa amply 
shown by the fact that dezincification had penetrated more 
than three-quarters of the way through the topmost (ube jp 
several places, and one-third of the way through the middle 
tube, whereas in all other types of tube dezineification haq 
penetrated much less deeply. 

The supreme importance of temperature, which had been 
clearly indicated by the laboratory work, was amply coutirmed 
by the large scale test. In each of the four sets of three tubes 
the topmost was the most severely attacked, and a study of 
the details of the construction of the condenser wil! show 
clearly that the top tube must have been the most highly heated 
of each set. On the other hand, the bottom tubes of each set 
must have been subjected to a distinctly lower tempcrature 
than the others, and as a result the bottom tubes in two cases 
have not been attacked at all, and in the other two cases the 
attack is less than that in the case of the higher tubes. 

Both sets of tests bring out the fact that the locality in which 

dezincification oceurs is not determined by the electro-chemical 
action of carbon or any other foreign particles settling on the 
tubes. It is due to a chemical action which becomes the more 
pronounced as the temperature is raised from the ordinary 
temperature to 50 deg. Cent., and probably higher, though the 
Admiralty tube must possibly be excepted from this statement, 
This action takes place under conditions which exclude the 
possibility of the settling on the tubes of any substance not 
derived directly from the tubes themselves, 
Dezincification appears to be a phenomenon inherent in 
alloys of the brass type, and to be more pronounced the higher 
the percentage of zine in the alloy. It starts at certain points 
on the tubes and spreads outwards from them, till, in time, the 
whole tube would become dezincified. A distinet relation has 
been found between the presence of firmly adherent oxychloride 
and the spots or areas of dezincification. It has been observed 
in tubes corroded under conditions of practical work, as well as 
in the experimental condenser test. Birect evidence has been 
obtained in the laboratory as to the evil effect of this substance. 
The authors believe it to be both a result and an accelerating 
eause of dezincification. 


(To be continued.) 








EDUCATIONAL INTELLIGENCE. 


REINFORCED concrete has been added to the syllabus of the 
South-Western Polytechnic. A course of special lectures will 
be given by Mr. R. Graham Keevi!l, A.M.I. Mech. E., M.C.L., 
lecturer for this subject at the Northern Polytechnic and the 
London County Council School of Building. 





Tue London County Council is greatly exercised over the 

comparative failure of its evening continuation schools, and 
hints pretty broadly that if the voluntary system does not 
show better returns attendance at evening schools will be made 
eompulsory. Of course, Germany is taken as the example to 
be followed. In that land of enlightenment young people have 
to put in 240 hours evening work per session—3} to 4 hours 
every week-day—whilst in London the average is only 50 hours 
per session. If we are to accept the German figure without 
reservations or exceptions we say at once it is a great deal too 
much. For young men who are hard at work from 6.30 in the 
morning till 5 o’clock in the evening, six or eight hours’ book 
work is more than enough per week—quite as much as the average 
youth can spend profitably. 
WE note that the Council is calling particular attention to 
its Junior Technical Institutes, which are intended to prepare 
boys of between the ages of fourteen and eighteen, engaged 
in various trades, for more advanced college work, and 
to give elementary technical training to those not already 
engaged in a trade. These junior institutes are feeders for 
higher institutes to which they are affiliated. There is 
quite a long list of the subjects of instruction, mechanical and 
electrical engineering in various branches being included. A 
whole course takes two years at six hours per week, but as a rule 
one evening a week, two hours out of six, is given to trade work, 
the remainder being devoted to English, arithmetic, drawing 
and gymnastics. The fee is only 2s. per session for a course of 
studies, 


Mr. E. Spracur, A.M. Inst. C.E., is conducting an advanced 
course in structural engineering at the Westminster Technical 
Institute, Vincent-square, S.W. The first lecture was given 
last Tuesday, and the course will be continued throughout the 
session on Tuesday evenings between the hours of 7.15 and 9.30. 
The subjects dealt with will be selected from the following or 
others which may be suggested, and graphical methods will be 
largely used :—Stresses in beams, skew flexure continuous girders, 
suspension cables, swing bridges, arches, tunnels, dams and 
retaining walls, theory of earthwork, moving loads, influence 
lines, stresses and deflections in framed structures, &e. On 
Thursday evenings, between 7.0 and 9.15, Mr. Ewart 8S. Andrews, 
B.Se., will lecture and hold a class on structural design in rein- 
forced concrete at the same Institute. The first class was held 
yesterday. A prospectus, a copy of which is to hand, of these 
and other courses may be obtained on application to the Principal 
at the Institute. 








FORTHCOMING ENGAGEMENTS. 


TUESDAY TO FRIDAY, SEPTEMBER 23rp TO 267TH. 


THe MonicipaAL TRAMWAYsS ASSOCIATION (INCORPORATED ).— 


Twelfth annual conference at Sheffield. 


WEDNESDAY, THURSDAY, AND FRIDAY, SEPTEMBER 


247TH, 25TH, AND 26rn. 


INSTITUTION OF MINING ENGINEERS.—Town Hall, Manchester. 
annual general meeting. 10.30 a.m.. For 


WEDNESDAY, OCTOBER Ist. 


InsTITUTE OF SANITARY ENGINEERS.—Caxton Hall, Caxton 
Opening sessional meeting. 7.3 
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FRIDAY OCTOBER 3rp. 


Tue INSTITUTION OF Locomotive ENGINEERS.—Caxton 
Hall, S.W. Paper: “Some French Railway Services and 
Locomotive Performances,”’ by Mr. G. F. Burtt. 7.45 p.m. 


SATURDAY, OCTOBER 4ru. 


Tne INSTITUTION OF MUNICIPAL AND County ENGINEERS.— 
At Harrogate. 11.20 a.m., reception by His Worship the Mayor. 
Paper: ‘ Notes on the Sewerage and Sewage Disposal Works 
and the Mineral Waters and ‘Treatments of Harrogate,”’ by Mr. 
Cc, b. Rivers. Discussion on paper, which will be taken as read. 
12.45 p.m., inspection of the Royal Baths. 2.30 p.m., proceed 
by motor chars-d-bancs to the stonebreaking and tarmacadam 
works, Wetherby-road, and the southern sewage outfall and 
disposal works at Spofforth. 


MONDAY, OCTOBER 6ru. 

MaRINE ENGINEERS.—58, Romford-road, 
Paper: “ Fuel Gas Analysis and its 
8 p.m. 


INSTITUTE OF 
Stratford, London, FE, 
Advantages,”’ by Mr. A. E. Jones. 

Tue Soctety or ENGIneERs.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C, Paper: ‘‘ Highways,” 
by Mr. C, H. Cooper, M. Inst. C.E, 7.30 p.m. P 


WEDNESDAY, OCTOBER 8ru. 


Tue Instirution or AvTOMOBILE ENGINEERS.—At the 
Institution of Mechanical Engineers, Storey’s Gate, St. James's 


Park, S.W. Mr. J. 8S. Critchley will deliver his presidentiai 
address, entitled “ The Fuel Question.” 8 p.m. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

{From our own Correspondent.) 


Birmingham Iron Market and Railway Carriers. 

BIRMINGHAM iron market met to-day—Thursday 
under much happier circumstances than last week, and iron- 
masters and manufacturers were thankful that it was so. The 
cloud engendered by the Midland Railway strike, which loomed 
so large ® week ago, dissipated almost as soon as it appeared, 
and business is now very fairly back in the normal channels. 
It would be searcely correct to say that present collections and 
deliveries for the railway companies are equal to the state of 
things existing before the rupture occurred at all. Back dis- 
organisation has, of course, had to be straightened out. So 
little was a@ strike expected that many Birmingham manufac- 
turers and merchants were caught with exceptionally small 
stocks on hand. In many of the trades of the city the railway 
carriers store large stocks of material for manufacturers and 
deliver only to order. Thus while there are always heavy sup- 
plies of most of the raw materials required for the Birmingham 
trades at the wharves, manufacturers in case of a sudden railway 
strike are liable to be immediately seriously affected. Con- 
structive engineering firms were fearing, had the strike continued, 
that they would have experienced a good deal of difficulty in 
carrying on through a shortage of iron and steel sections, and for 
some days there was much trouble in getting coal from the 
Cannock Chase and other collieries. 


The Key to Trade. 

The key to trade this week is to be found in the manifest 
indisposition of buyers in general to place orders. This hesita- 
tion of iron and steel consumers is very unfortunate for makers, 
since those firms are the exeeption who have any long line of 
contracts to go on with. The slump has left producers of rolled 
material in an awkward position. Ironworkers’ wages remain 
at the maximum attained when iron and steel prices were at 
their best. Other cireumstaness also, particularly the dearness 
of the fuel market, have conspired to keep the costs of production 
relatively high. A substantial fall in ironworkers’ wages is this 
week regarded as a foregone conclusion when the next bi-monthly 
period under the Wages Board ascertainment is entered upon in 
October. For one thing the reduction in marked bars last July 
from £10 to £9 10s. per ton will take effect in the forthcoming 
readjustment of wages. 


Blowing Out Midland Blast Furnaces. 

The North of England current policy of blowing out 
blast furnaces with the object of strengthening prices, about 
which something was said in this report last week, is extending 
now to the Midland district. It is reported that altogether some 
six or seven furnaces have been blown out in Northamptonshire, 
Derbyshire, and Leicestershire, with the intention of getting 
down stocks by restricting the output. Prices have been steadily 
falling in the Midland district equally with the state of trade in 
other ironmaking parts of the country for several months past, 
and it is determined that the only step open to Midland iron- 
masters is to have fewer furnaces going. The statements from 
Cleveland this week that makers there are fully resolved to 
reduce the make with a view to holding the market creates much 
satisfaction amongst pig ironmakers here. 


Midland Raw Iron Values. 

Northampton forge iron at date has got down to as low 
as 50s. to 42s. per ton delivered into the Birmingham district. 
Derbyshire forge iron also has fallen to 52s. and 53s. per ton, and 
North Staffordshire forge is quoted 53s. to 54s., while North 
Staffordshire foundry is 56s. per ton. 


South Staffordshire Pig Iron Conditions. 

The South Staffordshire smelters have not felt the 
congestion of pig iron stocks so seriously as the Midland firms. 
This cireumstance is due largely to the active demand for foundry 
iron in the engineering and ironfounding trades of the Black 
Country. So good, indeed, is the call for foundry metal that 
certain of the furnaces ordinarily employed upon forge numbers 
have of late been running on foundry pigs. South Staffordshire 
irons this week are quoted :——Forge sorts, 53s. per ton ; part-mine, 
54s.; best all-mine forge iron, 92s. 6d. to 95s.; and all-mine 
hot blast foundry, 97s. 6d. per ton. 


Best and Common Bar Trade. 

The marked bar iron houses are fairly well employed 
on orders for early delivery. The great weakness is the refusal 
of merchants and consumers to buy forward. Mills are going 
regularly, and a hopeful symptom is the greater freedom with 
which millowners are securing supplies of raw materials. Marked 
bars remain at the £9 10s. basis, to which they were reduced in 
July—a reduction which will take effect in the forthcoming 
readjustment of wages. Unmarked bars show no improvement. 
Merchant qualities realise £7 7s. 6d. to £7 10s., delivered. The 
trade in common continental bars is quiet now, but the imports 
how no slackening, the contracts which are running amounting 
to a very considerable tonnage. 


Galvanised Sheets Better. 

The galvanised sheet branch is the only quarter of the 
market where there is any animation. The buying movement 
which has set in there has heartened producers, but it has at the 
same time attracted a good many South Wales tin-plate makers, 
who are finding in galvanised sheets more remunerative employ- 
ment for their mills. This competition prevents any rise in 
price so far as big export orders are concerned. But manufac- 
turers are pushing up their quotations for small lots required 





by district customers. Corrugated sheets, 24 gauge, make £11 
to £11 10s. f.o.b. Liverpool, for good specifications. Manu- 
facturers of black sheets report a rather better demand for gal- 
vanising qualities at £8 to £8 2s. 6d. delievered in the district, 
merchant sheets being about 2s. 6d. extra. 


Future of Steel Prices. 

It is rumoured this week that as one of the results of 
the recent secession from the British Steel Makers’ Association 
on the matter of rebates, a reduction in the price of steel plates 
is quite likely to be one of the early future probabilities of the 
steel market. The situation is certainly full of interest. It is 
suggested in some quarters that the English rebates may possibly 
be retained after the Scotch rebates have been abandoned. How 
far this is correct, however, seems to be uncertain, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Continues Slow. . 

THERE was a marked improvement in the attendance 
on the Iron Exchange on Tuesday, but trading in most depart- 
ments was slow in character. Buyers of pig iron continued to 
operate on a comparatively small scale, evidently being satisfied 
to cover immediate requirements only. Whilst there was 
little change to note in either English or Scotch brands, prices 
certainly tended in buyers’ favour. There was little new to 
record in either finished iron or steel, and copper also remained 
quiet. Sheet lead unchanged, but English tin ingots showed a 
reduction, 


Quotations, 

Pig iron: Lincolnshire, No. 3 foundry, 60s. 9d.; Staf- 
fordshire, 61s, 9d. to 62s.; Derbyshire, 61s. to 61s. 6d.; North- 
amptonshire, 61s, 9d.; Middlesbrough, open brands, 64s, 3d. 
to 642, 9d. Scotch (nominal): Gartsherrie, 74s.; Glengarnocke 
72s.; Eglinton, 72s. 6d.; Summerlee, 73s., delivered Manchester, 
West Coast hematite, 73s. f.o.t. Delivered Heysham: Gart- 
sherrie, 72s.; Glengarnock, 70s.; Eglinton, 70s. 6d.; Summerlee, 
7is. Delivered Preston: Gartsherrie, 73s.; Glengarnock, 71s.; 
Eglinton, 71s. 6d.; Summerlee, 72s. Finished iron: Bars, £8 ; 
hoops, £8 7s, 6d.; sheets, £9 7s. 6d. Steel: Bars, £7 7s. 6d. to 
£7 17s. 6d.; Laneashire hoops, £8 5s.; Staffordshire ditto, £8 5s. 
to £8 7s. 6d.; sheets, £9 to £9 5s.; boiler plates, £8 17s. 6d. to 
£9 2s, 6d.; plates for tank, girder and bridge work, £7 12s. 6d. 
to £7 14s.; English billets, £6 12s. 6d.; foreign ditto, £5 10s. 
to £4 12s, 6d.; cold drawn steel, £10. Copper: Sheets, strips, 
&c., £91 per ton; small lots, 104d. per lb.; rods, £89; tough 
ingots, £79 to £80 ; best selected, £81 to £81 10s. perton. Copper 
tubes, 11 $d.; solid drawn brass tubes, 9}d.; brazed brass tubes, 
10d.; condenser tubes, 10}4d.; condenser plates, 8d.; rolled brass, 
8}d.; brass turning rods, 7}d.; brass wire, 8}d.; yellow metal, 
7id. per Ib. Sheet lead, £26 per ton. English tin ingots, £196 
to £197 per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was rather on 
the small side, but there appears to be more activity all round. 
In the outside districts there has been an advance in house coal 
of 6d. to Is. 6d. per ton, and Lancashire coalowners at a meeting 
on Tuesday afternoon agreed to an advance of 10d. per ton, to 
come into operation on October Ist. As can only be expected, 
the Manchester dock strike is interfering to a material extent 
with the trade at this port. Quotations :—Best Lancashire 
house coal, 16s. 10d. to 18s.; good medium, 15s. 4d. to 16s. 4d 
domestic fuel, 12s. 7d. to 14s. 7d.; sereened steam coal, Ils. 6d. 
to 13s.; slacks, 9s. to 10s, 9d. per ton at the pit. 


Institution of Mining Engineers. 

A party of about eighty members of this society paid 
a visit of inspection to the new Park Works of Mather and 
Platt, Limited, Manchester, on Wednesday last. On entering 
the works the members were handed a very tasteful brochure 
describing the works and the chief products, including the 
Duplex valveless gas engine, high-lift turbine pump: for collieries, 
mines, and water supply, in which end thrust is avoided by a 
hydraulic balancing arrangement, which has been described in 
these pages. In the Duplex gas engine every stroke is a driving 
stroke, and there are no admission or exhaust valves or cams 
and side shafts. The several departments of these works 
devoted to electrical machinery, textile apparatus, fire-preventing 
appliances, and the new foundry, were also inspected, and the 
members of the party were afterward: entertained to tea by the 
firm. 


The New Main Sewerage Scheme. 

The Institution of Sanitary Engineers held its summer 
meeting in Manchester last week, and at a meeting held on 
Saturday, the City Surveyor, Mr. T. de Courcy Meade, described 
the new main sewerage system which is now in course of progress. 
Visits were paid to the Davyhulme Sewage Works and the new 
Heaton Park Reservoir. The new system of sewers will cost 
about £1,000,000 sterling, and has been rendered necessary by 
the adoption of the water-carriage system and the great increase 
in the population of the district. At Davyhulme Dr. Gilbert J. 
Fowler, chemist to the Rivers Committee, gave a short sketch 
of the efforts of the Corporation in recent years to deal with the 
sewage problem, and afterwards explained the methods adopted 
for the treatment of sewage. At present the polluted water 
from the city drains passes through screens and catchpits to 
sediment tanks and contact beds. There are 46 acres of primary 
beds and 37 acres of secondary beds. There are also 27 acres of 
storm water filters. ‘‘ We filter 94 per cent. of everything that 
comes down,” Dr. Fowler said, ‘‘ and the remainder is seni to 
the tanks. The net result is we get 76 per cent. of the impurities 
out of the sewage and storm water that comes down.” This, 
in Dr. Fowler’s opinion, is not adequate, and he hinted that more 
effective plans are in contemplation. 


The Dock Strike. 

The trade of the port is practically suspended owing to 
the strike of dock labourers, which arose through the demand of 
these men for an increase of pay of Is. per day, namely, from 
fis. to 7s. for carrying timber. Mr. Latimer, the general super- 
intendent of the company, attended a meeting of the men on 
Tuesday and argued the case for the Ship Canal Company. He 
told the men that they could return to work on the old terms, 
but his offer was treated with contumely. Mr. Latimer drew 
attention to the fact that the men had received advances in 
pay in 1911, and during the last two years the Canal Company 
had further considered the rates of pay and conditions of the port 
and almost ail workers’had been given advances. As we go to 
press we are informed that the strike is settled. 


Barrow-tNn-FuRNEss, Thursday. 


Hematites. 

There is no material change to note in the condition of 
the hematite pig iron trade. Makers are busily employed 
throughout the district in the production of iron, and the most of 
this iron is going into prompt use. The consumption has received 
a check by the accident at the Moss Bay Steel Works, and it 
will be some weeks before the old level will be reached again. 
At Barrow rather less iron is being made. A much brisker 
state of affairs is, however, looked forward to in the immediate 
future. Makers still hold some good contracts, and are quoting 
72s. to 74s. per ton net f.o,b, for parcels of mixed numbers of 





Bessemer iron. For special sorts of iron there is a good steady 
demand, and 78s. per ton net is about the rate quoted. For 
charcoal iron there is a good regular demand. Nothing is being 
done in the warrant market. Sellers are quoting 67s. 6d. per 
ton net cash. The stores of warrant iron represent in the 
aggregate 18,315 tons. 


Iron Ore. 

The demand for iron ore has fallen off a trifle in Furness 
and Cumberland, but there is still a big demand on local account, 
and the business on offer on general account is quite satisfactory, 
and good shipments are being made from Cumberland ports. 
From Barrow only a moderate shipping trade is being carried 
on in Furness ores. At the Hodbarrow mines there is a heavy 
output of the very best ores. Prices range from 15s. per ton for 
good average sorts to 23s. per ton net at mines for best sorts. 
The demand for Spanish ores is steady. This ore is quoted at 
16s. to 17s. per ton delivered to West Coast furnaces. 


Steel. 

In the steel trade there is activity at Barrow, where in 
most of the departments good outputs are being maintained. 
Rails are a fair business with heavy sections at £6 7s. 6d. to £6 10s. 
perton. Little is, however, on offer in light rails or heavy tram- 
way sections, the latter being an exceedingly limited trade. The 
demand for steel shipbuilding material is brisk. Ship plates 
are at £7 15s. to £8 per ton. Hoops are a fair buisness at £8 15s. 
per ton, and the mills at Barrow are pretty busy. Nothing is 
being done in tin bars or billets. 


Shipbuilding and Engineering. 

These trades are well employed in every department. 
It was hoped to launch H.M.S. Delhi at the end of next month, 
but it is now stated that she cannot be put into the water until 
the end of November. The two Brazilian river gun-boats now 
being fitted out are well in hand, one being about finished. The 
Turkish battleship is being fitted out under the crane in the 
Buccleuch Dock, Barrow, and a large number of men are working 
upon her. Little remains to be done on the new Argentine 
floating dock. 


Fuel. 
There is a good steady demand for coal, steam sorts 
from Lancashire or Yorkshire being quoted at 15s. to 17s. per 
ton. East Coast is in steady request at 23s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


An Unpromising Outlook. 

Except in the armament departments and works in 
connection with them, the outlook in the iron and steel trade 
here at the moment is decidedly depressing. This is very largely 
due to the generally unsettled condition of the labour market, 
the strikes still in foree and those which have been patched up 
having apparently destroyed the feeling of confidence which had 
been gradually developing. After the reaction which followed 
the boom period, trade had begun to show distinct signs of revival, 
and even the pig iron markets, which almost from the beginning 
of the year had been limp, were hardening or revealing a tendency 
in that direction. Buyers seemed just in the mood to come on 
to the market again, and the outlook generally was better. 
Now things have all dropped baek, and would-be buyers, having 
no confidence in the situation, are either holding off or placing 
orders with foreign firms, whose agents are particularly active. 
There are, of course, a few exceptions to this state of things. 
Another factor militating against better trade is the congestion 
of freightage on the railways. For many days the companies 
serving this district were unable to accept traffic for Liverpool 
goods stations and sidings, beside certain other places, and when 
a settlement was arrived at at Liverpool and the goods service 
was partially resumed on Saturday, there was such an enormous 
rush of traffic which had been held up that a remarkable con- 
dition of congestion compelled the companies again to refuse 
acceptance of the bulk of traffic which was flooding in. All this 
is hampering trade very severely, though the railway companies 
are almost as powerless in the matter as the traders. 


Round the Works. 

In spite of the adverse circumstances, there are, of 
course, a fair number of new orders being booked, and from 
what I have been able to gather foreign business seems to show 
up pretty well. Very big home and foreign naval contracts 
are in hand at the armament works here. One firm has just 
completed an order for £38,000 worth of armour plate for a 
Spanish battleship, and at the same place a good deal of work 
is in hand for the French Admiralty, including turbine machinery, 
&c. In industrial sections several excellent contracts for steel 
have been placed for Delagoa Bay, Vancouver, Bombay, Cape- 
town, Port Swettenham, and Maulmain. For the Buenos Aires 
and Great Southern Railway, one firm is making about 1000 
steel axles and another 900 tires, the latter also having booked 
an order for a large number of cases of springs for Manila. Three 
firms are sharing @ contract for the Bengal and North-Western 
Railway, the work required being a quantity of shear steel, 
2500 screw augurs and nearly 400 tons of spring steel. The 
Nizam State Railways have placed orders with six firms here for 
steel tires, driving axles, helical springs, steel tires and rings for 
tires. A contract has also been secured here for steel plate for 
the East India Railway, and the Sheffield United Gas Company 
is inviting tenders for steel and iron work. Extensions of pre- 
mises are proceeding still at several places. Two works are being 
erected by three of the leading silver and electro-plate manu- 
facturers for the installation of plant for the manufacture of 
spoon and fork blanks by a new method. In the Penistone-road 
Messrs. Burys and Co. are building a large foundry for crucible 
steel casting. At Messrs. Jonas and Colver’s works, extensions 
of the rolling mill and the crucible and Siemens departments 
are being pushed forward, and at Wincobank, Messrs. Howell 
and Co. have completed their extensions, which provide accom- 
modation for tube annealing furnaces, re-heating furnaces, gas 
producers and a mill. In the cutlery trade. two firms —Messrs. 
Joseph Allen and Sons and Messrs. John Clarke and Son—have 
secured an Admiralty contract for 20,000 hollow-ground razors. 


Pig Iron, &c. 

The condition of the pig iron markets remains without 
any change for the better. Buying, at least of any importance, 
has quite stopped, except here and there for immediate wants, 
and although prices are officially unaltered, makers and merchants 
declare they have never experienced anything like the present 
state of affairs. The signs of returning confidence have vanished, 
in consequence of the unsettled state of labour, and nobody can 
forecast the near future. It is believed, however, that prices 
will fall no lower, and if only the labour outlook would improve 
it is possible that the good undertone which exists might save 
the situation even yet. West and East Coast hematite and 
Lincolnshire and Derbyshire pig iron quotations are as previously 
given, and the prices of billets and bars are unchanged. The 
bar iron trade is extremely languid, and billet makers cannot 
report any improvement. 


Fuel. 
The local steam coal market is being unsettled to a 
considerable extent as a result of the railway troubles at various 
centres. A large tonnage, for instance, is consigned to Mersey 
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ports from this district, but as the railway companies have been 
refusing, in many cases, to accept traffic, stocks are coming into 
evidence, and may in all possibility rapidly increase. Ship- 
ments to the Humber ports are on a large scale. The bulk of 
this business is on contract acccunt, but there is a fair amount 
also on the open market. |The moulders’ strike has affected 
local consumption of all classes of fuel. Taking the position all 
round, there is no evidence of any great selling pressure. 
Collieries are apparently content to wait for the market to level 
itself, rather than force sales at lower prices. Buyers are holding 
off the market as much as possible in the hope of obtaining 
eeductions, and apart from continental business that is being 
arranged for shipment to the end of the year, there is little forward 
business being fixed up. There is no material change in the 
position of the smaller classes of steam fuels. In some cases 
stocks are in evidence, and fractiona! reductions quoted. Current 
prices are per ton at the pit as follows :—Best South Yorkshire 
hards, 12s. 9d. to 13s. 3d.; best Derbyshire, lls. 9d. to 12s.; 
second qualities, 10s. 6d. to lls. 6d.; steam cobbles, 10s. 6d. to 
Ils. 


The Strikes. 

At the time of writing the two strikes—the moulders 
generally and the steel smelters at Messrs. Thomas Firths’— 
are still proceeding. In regard to the latter, things seem no 
nearer a settlement. The trouble hinges principally on the recog- 
nition by the employers of the men’s union officials in any 
negotiations rendered necessary from time to time. The firms 
contend that for seventy years they have managed without the 
assistance of union officials, and do not intend to permit any 
change in their policy now. The men are equally as determined 
to force recognition, thus matters are at a deadlock. As to the 
moulcers, the outlook appears to be brighter. On Wednesday 
conferences were held, as a result of which it was hoped that a 
way out of the difficulty would be found, probably on the 
basis of a compromise. The dispute in this case arose on the 
question of piecework, which the union men demanded should 
be abolished altogether. In addition, however, they asked for a 
2s. advance in wages, and better working conditions. The 
position became complicated by reason of the men at several 
steel works ‘* downing tools ” without giving a week’s notice. 
Some of the employers issued summonses against the men, but 
withdrew them on condition that they returned to work and paid 
the taxed costs. They returned, but the question of the costs 
became one of first importance, and neither side yielding, the 
men tendered a week’s notice and struck work. That was how 
matters stood when an aitempt to reach an agreement was made 
again this week. It is fully realised that further prolongation of 
the strike will be a very grave matter to the heavy iron and steel 
trade, especially at the present juncture. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Iron Trade. 

AFTER enjoying a few days of activity in the latter 
part of last week the Cleveland iron market has developed another 
spasm of dulness. An advance in prices on Friday last quickened 
interest in the position and some substantial sales were recorded. 
A sudden drop in prices, however, has caused an uncertain 
feeling and once more the market is idle. Happily, there is no 
reason to doubt that the causes of the sharp decline are of other 
than a purely temporary character, and an early recovery is 
looked for. It is often a difficult matter to aceount for the 
fluctuations in Cleveland iron, but in the present instance the 
operations of speculators seem alone to explain the fall in values. 
The statistical position of the trade is very satisfactory, and the 
recent reduction of the number of furnaces in blast from eighty- 
nine to eighty-five should have a beneficial influence on the 
market. A rumour has been persistently circulated this week 
to the effect that a substantial sale of Cleveland pig has been 
made to the States, but the report is hardly likely to be accurate 
and has probably originated through the removai of tne two and 
a-half dollars tax on British pig sent to America. The tariff is 
expected to be removed next week, but even with its removal 
Cleveland pig iron prices are too high to compete with American 
iron in markets on the other side of the Atlantic. No. 3 G.M.B. 
Cleveiaud pig iron is queted at 55s. f.o.b., whilst No. 1 is 57s. 6d.; 
No. 4 foundry, 54s. fd.; No. 4 forge, 54s. 3d.; and mottled and 
white iron each 54s., all for early delivery. 


Hematite Pig Iron. 

Now that the end of the rapid fall in the price of East 
Coast hematite pig iron has apparently been reached, there is 
a substantial volume of business being done. Consumers are 
hastening tu place orders for forward delivery and are no longer 
confining their purchases to what is required for immediate 
delivery. Inquiries are somewhat numerous this week, especially 
from Sheffield, and on export account there is quite a revival of 
demand. The reduction of output by the blowing out of two 
furnaces has had a stimulating effect, and makers are firm in their 
quotation of 66s. for both early and forward delivery of mixed 
numbers. 


Iron-making Materials. 

There has been little or nothing done in the foreign 
ore trade for some weeks. Consumers are holding out against 
the present high rates, bué merchants declare that the continued 
firm attitude taken by mine owners abroad prohibits reduction 
in quotations here. Rubio ore of 50 per cent. quality is quoted 
at 193, 6d. to 20s. per ton ex ship Tees. Coke is firmer than ever. 
Coal is selling at such phenomenal prices that collieries are not 
anxious to turn it into coke, and notwithstanding the blowing 
out of four furnaces the demand for furnace coke still exceeds 
the supply. There is very keen pressure for delivery under 
current contracts, and under these circumstances the market 
is very firm, with 18s. per ton a fair average quotation for good 
medium furnace coke deiivered at the works. : 


Manufactured Iron and Steel. 

Producers, as a rule, seem to be doing better in this 
district than in most other centres of the trade. The mills are 
briskly employed on good contracts and specifications for the 
shipyards are coming freely to hand. The activity in the rail 
trade also continues, India especially having further large orders 
to place. It is estimated that business is pending amounting 
in the aggregate to nearly 150,000 tons, and as it is understood 
that the whole of this will be entrusted to British mills, there 
will be plenty of work ahead for the rail producers. The recent 
fall in hematite has led to no corresponding reduction in the 
quotations for finished iron and steel. Common iron bars are 
£8; best bars, £8 7s. 6d.; best best bars, £8 15s.; iron ship 
angles, £8 5s.; engineering angles, £8 5s.; iron sheets, singles, 
£7 17s. 6d.; iron sheets, doubles, £8 2s. 6d.; iron ship plates, 
£7 10s. to £7 12s. 6d.; iron girder plates, £8; ship and girder 
rivets, £9; steel bars, basic, £7 5s.; steel bars, Siemens, £7 5s.; 
steel ship angles, £7 7s. 6d.; steel ship plates, £7 15s.; steel boiler 
plates, £8 15s.; steel engineering angles, £7 7s. 6d.; steel sheets, 
singles, £8 7s. 6d.; steel sheets, doubles, £8 12s. 6d.; steel joists, 
£6 17s. 6d.; steel hoops, £8 2s. 6d.; steel strip, £8—all less the 
usual 23 per cent. Light iron rails, £7 to £7 5s.; heavy steel 


rails, £6 10s.; steel railway sleepers, £7 10s.—all net at works. 
Cast iron chairs, £4 16s.; cast iron pipes, 1}in. to 2}in., £6 12s. 6d. 
to £7 ; 3in. to 4in., £6 5s. to £6 7s. 6d.; 5in. to 8in., £6 tu £6 2s. 6d.; 
10in. to 16in., £6 2s. 6d.; 18in. to 24in., £6 2s. 6d.; and cast iron 
columns, plain, £7 7s; 6d. to £7 10s.—f.o.r. at makers’ worksi 


The Engineering Trades. 

The amount of work available in the locomotive depart- 
ment of the engineering trade is now very heavy, several import- 
ant contracts having recently been secured. Robert Stephenson 
and Co., of Darlington, are at present engaged in executing an 
order for twenty powerful locomotives, the first of which has just 
been completed and delivered for the South Afzican Railways. 
The engines constitute the heaviest and largest locomotives 
which have ever been constructed by this firm, and are intended 
for service in hauling traflic from the Natal coalfield. In 
running order the engines each weigh 89} tons, of which 14 tons 
8 ewt. are on the front bogie, 64 tons 8 ewt. on the eight coupled 
wheels, and 10 tons 14 ewt. on the trailing bogie, the maximum 
axle load being 16 tons 3 ewt. The tender is carried upon two 
four-wheeled bogies, and its weight in running order is 50 tons 
7ewt. The weight of the engine and tender combined is 139 tons 
l7ewt. ‘They are being built to the designs of Mr. D. A. Hendrie, 
chief mechanical engineer of the South African Railways, and 
under the supervision and inspection of Mr. H. G. Humby, 
consulting engineer to the High Commissioner for the Union of 
South Africa. Boilermakers, founders, wagon builders and 
bridge builders have large and important orders in course of 
construction, while firms engaged on auxiliary machines and 
fittings are also sharing in the general activity. 


Shipbuilding. 

The shipbuilding trade on the North-East Coast is 
briskly employed on contracts. Most of the work in progress 
is of the highest quality, and on the Tyne builders are excep- 
tionally busy on several naval orders for the home Government, 
as well as on foreign account. This week a Newcastle firm of 
shipowners placed an order with the Blyth Shipbuilding Company 
for a steam collier of about 2500 tons, to be delivered in the 
spring of next year. The contract for the construction of a 
dry dock for Bairds Brothers, Limited, at North Shields, has 
been placed with a South Shields firm. The dock will be 160ft. 
long and 45ft. at the gates, with a depth of 21ft. at high water. 
Much property on the river side will have to be demolished before 
the actual construction of the dock can be proceeded with. 


Coal and Coke. 

The demand for all classes of coal moves on irregular 
lines, but the output is being restricted to actual requirements 
with the result that values are fairly well maintained. Tonnage 
still comes forward sparingly, with the result that shippers are 
not inclined to operate for spot delivery. Gas coals are moving 
off freely as the coasting requirements are very heavy. Best 
Durham gas coals are quoted at 14s. 9d. to 15s. and seconds at 
13s. 9d. to 14s. Bunker coals are fairly well offered at 12s. 9d. 
for ordinary brands, and 13s. 9d. for bests. Coking fuel as well 
as coke is dull. Foundry coke is 18s.; furnace coke, 17s. 6d.; 
and gas house coke, 17s. to 18s. f.0.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Pig Iron Warrant Market. 

THERE has been a more active business done on the 
Glasgow pig iron warrant market during the week, and with 
considerable withdrawa!s from warrant stores there has been 
more inclination to buy, and prices have risen about 64, per ton. 
Cleveland iron closed at 54s. 103d. per ton cash, compared with 
54s. 3d. per ton last week. Business was also done at 55s. 2d. 

er ton one month. Although the shipments of pig iron from 
Middlesbrough have improved, the imports would have been 
heavier had there been a sufficient supply of tonnage. Business 
in ordinary iron is on a larger scfle, buyers operating more freely, 
and the reduction in the price of hematite is expected to induce 
some buying of thet class of iron. There are eighty-six furnaces 
in blast in Scotland, compared{with the same number last week, 
and eighty-eight in the corresponding period last year. 


Finished Iron and Steel. 

Business in the finished iron and steel trades shows 
little alteration since last report. There is little fresh business 
passing in the home market, but the demand from abroad is 
more satisfactory. Steel makers report that specifications are 
searce, and it is with great difficulty that works are kept employed. 
In the black sheet branch of the trade the position is considerably 
better. Makers have a large number of orders on hand, although 
work has been interfered with on account of the irregular arrivals 
of semi-manufactured material from the Continent. Galvanised 
sheet makers also report a welcome increase in the volume of 
business. Manufacturers generally, however, are greatly in 
need of more orders, and even in face of recent reductions very 
little fresh business is being booked, largely owing to keen foreign 
competition, and it is anticipated that a still further reduction 
will have to be made. There has so far been no change for the 
better in the malleable iron and wrought iron branches of the 
trade, the home demand being exceptionally small. The imports 
of bars, hooks, and strips from abroad still continues, and until 
prices again undergo some adjustment the home trade is likely 
to suffer. 


New Steel Rail Business. 

Although the amount of business actually placed has 
not come up to expectation and does not amount to any great 
quantity, fresh contracts will be placed within the next few days 
which will be of appreciable value. The new business is prin- 
cipally for India and is of considerable quantity. Prices are 
not quite so good as formerly, the approximate value being now 
about £6 7s. 6d. f.o.b. 


The Scotch Coal Trade. 

The recent brisk conditions in the Seotch coal trade were 
well maintained during the week, and the firm tone continues. 
Collieries in the West ot Scotland are very busy, a gooc demand 
being experienced for all classes of coal. The best brands of 
ell coal are well booked for some time to come, but second-class 
qualities are more cbtainable. Business in splint coal is very 
active, the best shipping qualities being eagerly sought after. 
The heavy demand fornavigation coal continues notwithstanding 
the high prices asked, while the demand for steam coai is 
unabated. Treble nuts are not easily obtained for immediate 
shipment, and prices show an upward tendency, 13s. 9d. per ton 
f.o.b. Glasgow being a general quotation. Doubles are fairly 
satisfactery, though not so much in evidence as last week. 
Singles experienced an exceedingly brisk demand, considerable 
quantities being booked for export, and prices rose to 12s. per 
ton, and shippers had some difficulty in securing supplies. The 
only adverse feature in the market is the threatened scarcity of 
tonnage consequent on the labour troubles at Liverpooi, Man- 
chester, and Dublin, and already several of the collieries are 
feeling the cffects of the disorganisation, Trade in the Fife 
district is now extremely active, and considerable pressure 
is being directed on the coilieries caused by the approach of the 
Cronstadt season, and large qualities of coal are principally 
affected. Shipments in this district have been good, a fair 
supply of tonnage being available, and future prospects are very 
promising. The total shipments from Scottish ports during the 
week amounted to 344,083 tons, compared with 340,489 in the 
preceding week and 375,246 tons in the corresponding period of 
last year. Steam coal is quoted 12s. 6d. to 14s. per ton f.o.b. 
Glasgow ; ell coal, 13s. 3d.; splint, 13s. to 15s. 6d.; navigations, 
15s. to 16s. 9d.; treble nuts, 13s, 9d.; doubles, 13s.; and singles, 





lls. 6d. to 12s. per toni 





WALES AND ADJOINING COUNTIES. 


(From our own Correspondent. } 


Cardiff Coal Trade. 

THE question of non-unionist stoppages and the 
prospects of temporary idleness in the coalfield influence:| to 
some extent the steam coal trade of last week. Market. con. 
ditions being uncertain, business continued on quiet lines, with 
a degree of irregularity in respect to prices, especially for varly 
loading. For new contracts, however, quotations were fiymly 
held. Considerable interest was centred on the several im. 
portant inquiries that were in course of negotiation. It was 
noted that the French naval authoritics had placed order: for 
100,000 tons with Lysberg, Limited. News has been received 
from the Swansea Valley of a small vein being struck on the 
Palleg Mountain, Cromtwreh, where borings are being carried 
on by the Blaen Cwm Colliery Company. Further sinking 
is to go on. Latest :—Further non-unionist stoppages |iave 
to-day very considerably affected the steam coal market ; 15,000 
men are now estimated to be idle in the coalfield. If continued 
for many days the shortage which must follow will naturally «ause 
an advance in prices. As regards to-day’s market, little cliinge 
appears, other than a slight stiffening in values, Admirilties 
holding very firm. It is reported that the Egyptian State 
Railways have placed orders with Morgan, Wakley and (o,, 
Limited, for 60,000 tons, also with Milburn and Co. for the -ame 
quantity. Following approximate prices :-—Steam coal: est 
Admiralty large, 19s. 9d. to 20s. 6d.; best seconds, 18s. |. to 
19s. 3d.; seconds, 17s. 6d. to 18s. 3d.; ordinaries, 17s. to 17s. bd.; 
best drys, 18s. to 19s.; ordinary drys, 15s. 9d. to 16s, 6d.; best 
bunker smalls, 10s. to 10s. 3d.; best ordinaries, 9s. 3d. to 9s. “d.: 
eargo smalls, 7s. to 7s. 6d.; inferiors, 6s. to 7s.; washed simialls, 
lls. to 12s.; best Monmouthshire black vein, large, 17+. to 
17s. 3d.; ordinary Western Valleys, Its. 3d. to l6s. 9d.; best 
Eastern Valleys, 15s. 9d. to 1lés. 3d.; seconds, 15s, 3d. to Lis. tid, 
Bituminous coal: Best households, 19s. to 20s.; good house. 
holds, 17s. to 18s.; No. 3 Rhondda, large, 16s. 6d. to 17s.; snialls, 
12s, to 12s. 6d.; No. 2 Rhondda, large, 12s. to 12s. 9d.;_ through, 
10s. to Ils.; No. 2 smalls, 7s. to 8s.; best washed nuts, Iie. to 
ltis. Gd.; seconds, 15s. to 15s. 6d.; best washed peas, I4s. (id. 
; seconds, 13s. 6d. to 14s.; patent fuel, 20s, to 22s, Coke; 
Special foundry, 28s. to 30s.; good foundry, 23s. to 26s.; furnace, 
19s. to 21s.; pitwood, ex ship, 22s. to 22s. 3d. 





Newport (Mon.). 

Tonnage, which has been causing trouble lately, is 
now improving, though business on the whole remains rather 
quiet, with a degree of firmness in prices due to the disturbance 
in the coalfield. Following approximate prices :—Steam coal: 
Best. Newport black vein, large, 16s. $d. to 17s.; Western Valleys, 
lés. to 16s. 6d.; Eastern Valleys, 15s. 6d. to 16s.; other sorts, 
15s. to 16s. 6d.; best smalls, 7s. 9d. to 8s. 3d.; seconds, 6s. to 7s, 
Bituminous coal: Best house, 18s. to 19s.; seconds, 16s. 6d. to 
17s. 6d. Patent fuel, 19s. to 20s. Pitwood, ex ship, 22s. to 
22s, 3d. 


Swansea. 

The anthracite coal market has a steady tendency. 
Swansea Valley anthracite, large, and red vein, large, hold for 
firm figures, machine-made nuts and cobbles rather slow, and 
rubbly culm a little firmer. In the steam coal section business 
is quiet, quotations generally steady. Following approximate 
closing prices. Anthracite coal: Best malting, large, 21s. tid. 
to 24s. net; second malting, large, 19s. to 20s. net; big vein, 
large, 17s. to 18s., less 2$ per cent.; red vein, large, 12s. 9d. to 
14s. 6d., less 2} per cent.; machine-made cobbles, 21s. 6d. to 23s. 
French nuts, 23s. td. to 


net; Paris nuts, 23s. 6d. to 26s, net ; 
25s. 6d. net; German nuts, 23s. 6d. to 25s. 6d. net; beans, 
16s. 6d. to 18s. 6d. net; machine-made large peas, 12s. to 


13s. €d. net ; rubbly culm, 6s. 3d. to 6s. 6d., less 2} per cent.; 
duff, 4s. 6d. to 5s, 3d. net. Steam coal: Best large, 19s. to 20s., 
less 24 per cent.; seconds, 14s. to 16s., less 24 per cent.; bunkers, 
11s. 3d. to 12s. 3d., less 2 per cent.; smalls, 7s. 9d. to 8s. 6d., less 
2} per cent. Bituminous coal: No. 3 Rhondda, large, 17s. to 
18s., less 2} per cent.; through and through, 13s. 6d. to 14s. 6d., 
less 24 per cent.; smalls, 10s. 6d. to IIs. 6d., less 24 per cent. 
Patent fuel, 18s. to 19s., less 2} per cent. 


“3 


Iron and Steel Trade. 

" The Dowlais works are kept in full swing. It is re- 
ported that large orders have been placed at these works, which 
will keep them fully engaged well into next year. Following 
approximate prices :—Pig iron: Standard iron, 54s. 14d. cash 
and 54s. 44d. month; hematite mixed numbers, 67s. 3d. cash 

: q l 





and 67s. 6d. month; Middlesbrough, 55s. cash and 55s. %l. 
month; Scotch, 60s. 6d. cash and 60s. 9d. month; Welsh 
hematite, 73s. to 74s. dd.; East Coast hematite, 72s. 6d. to 


73s. 6d. c.i.f.; West Coast hematite, 74s. 6d. c.i.f. Steel bars : 
Siemens, £4 16s. 3d. per ton; Bessemer, £4 16s. 3d. per ton. 
Rubio iron ore, 18s. 9d. to 198. 3d. Steel rails, heavy sections, 
£6 10s. to £6 15s, 


Tin-plate and other Quotations. 


The tin-plate trade shows signs of some improvement. 
Following approximate prices :—I.C. 20 x 14 x 112 sheets. 
13s. 3d.; LC. 28 x 20 x 56 sheets, 13s. 74d.; 1.C. 28 x 20 x 112 
sheets, 26s. 6d.; I.C. ternes, 28 x 20 x 112 sheets, 23s. 3d. 
Finished black plates, £9 15s. to £10 per ton. Galvanised sheets, 
24 g., £11 to £11 5s. per ton. Block tin, £190 10s. cash and £191 
three months. Copper, £73 123. 6d. cash and £73 7s. 6d. three 
months. Lead: Spanish, £20 10s.; English, £20 15s. per ton ; 
spelter, £20 12s, 6d. per ton. Silver, 28iéd. per oz. 








Conrracts.—Boving and Co., Limited, Union-court, Old 
Broad-street, E.C., inform us that they have recently received 
orders for turbo pumps from the Egyptian Government for 
Atbara ; from Messrs. Mellwraith McEachern for Penang ; 
from the Breseis Tin Mining Company, Tasmania ;_ from Messrs. 
5. Pearson and Sons, London; from the town of Ladybank ; 
from the Key Engineering Company, East Africa; and from 
Messrs. Fairrie and Co., Liverpool. They have also received 
an o-der from Messrs. Mitsui and Co. for a complete paper- 
making piant for Odomari, Japan, to produce 20 tons of air-dry 
sulphits pulp per day. Among other orders is one from the 
Hydro-Electric Commission of Canada, for two turbines to 
generate 750 horse-power under a head of 12ft. These turbines 
will be manufactured at the works recently established by the 
firm at Lindsay,-Ontario, Canada, where they are now manu- 
facturing water turbines, centrifugal pumps and pulp and paper- 
making machinery.—Erith’s Engineering Company, Limited, 
London, is supplying to a British boxmaking mill one of its 
patented automatic dryers for freshly sawn deals, involving the 
yearly evaporation of fully 3000 tons of moisture.—Ed. Benni= 
and Co., Limited, have recently recaived orders for forty-four 
stokers of various types, the orders coming from nineteen separat® 
customers and the stokers being for electric power-houses. 
brewers, collieries, and various types of mitls and factories. 
The same firm has also received several orders for coal conveyiny 
and handling machinery.—The Ransome—verMehr Machinery 
Company, Limited, has recently obtained an order from the 
Crown Agents for the Colonies for an installation of Ransome 
pressure filters, capable of treating three million gallons of water 
per day of twenty-four hours; The filters are for Jamaica. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &e. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

From the iron and steel market there are again very 
few changes to report. Pig iron makers are feeling the keen 
competition of foreign firms, especially in Luxemburg iron, 
and the decrease in export has been rather marked lately. 
Nowhere is there any great activity on the part of buyers, 
both loeal and foreign customers being evidently determined 
ty keep off the market for anything more than immediate re- 
‘siremonts. Home demand in semi-finished steel shows a 
filing off. A reduction in price of M.5 p.t. was, therefore, 

olved upon at the meeting of the Steel Convention on the 
i7th inst. for sales duiing next quarter. Sectional iron has 

» remained quiet, the building trades being on the whole 
inactive. For inland sales in the next quarter prices for sectional 
iron have also been reduced M.5 p.t. Want of life continues 
i.) characterise the girder business, and the International Girder 
syndicate is reported to have reduced quotations 4s. p.t., the 
corrent price being 111s. p.t. Comparatively Kttle business is 
being done in bars, though it must be admitted that a better 
demand has been noticeable here and there since the beginning 
of July, and rates can be more stiffly maintained, but more than 
1.100 p.t. is rare:y given. Exports of bars have been fairly 
good, The position of the plate and sheet trade shows little 
alteration, and taken all round is a poor one. Heavy plates 
have been bought at M.108 to M.110 p.t., and sheets at M.120 
to M.122 50 p.t. Hoecps sell pretty freely, but only at very low 
rates. There is much under-quoting going on in export. The 
pipe trade is slow in consequence of the lifeless condition in 
the building department. Fer boiler tubes a fair inquiry was 
noted last, week, Satisfactory accounts are given of the rail 
trade. The Bavarian State Railways have now placed their 
requirements in heavy railway material for 1914, which exceeds 
that of this year by 25 per cent. The wagon factories and 
enzineering departinents are well occupied, and so are some 
branches of the hardware industry. 


The Iron Market in Silesia. 


A small amount ef orders is reported to have come in 
for pig iron, and consumption has been behind production for 
some weeks past. In malleable iron a quiet business is done, 
and bars and plates remain weak as before. Girders have also 
not recovered to any extent. 


The Steel Convention. 


Deliveries of the Stee! Convention in August this year 
are Officially stated to have been 524,549 t., compared with 
505,697 t. in July this year, and 553,444 t. in August, 1912. 
Of the above-named quantity, 127,504 t. were semi-finished 
steel, compared with 107,586 t. in July this year, and 163,949 t. 
in August last year; railway material, 261,222 t., compared 
with 242,402 t. and 193,680 t.; sectional iron, 135,823 t., com- 
pared with 155,709 t. and 195,815 t. 


Austria-Hungary. 


Business continues extremely quiet in the iron and 
allied trades, and the various concerns are but indifferently 
occupied, prices showing a tendency to give way. 


Iron and Steel in Belgium. 


An improving condition continves to be report2d from 
the iron and allied industries, and rates are firm, with the 
exception of those for plates. For bars, slightly better prices 
can be realised, basic bars for export standing at £4 16s., iron 
bars £5, and rods £5 3s. p.t. f.o.b. Antwerp, while hvops sell 
at £6 10s. p.t. Plate prices are much influenced by the keen 
competition of German firms. The jin. sort can only with 
difficulty be disposed of at £5 6s, to £5 8s. p.t. Home consump- 
tion is languid, and much reserve is shown. Basie bars cannot 
realise more than 120f. p.t., while iron bars fetch 142.50°. p.t. 
Heavy steel plates are quoted 140f. p.t. Buying on home 
account is limited to immediate requirements on the pig iron 
market, and in semi-finished steel inland makers purchase less 
frecly than foreign customers. The inquiry for scrap iron has 
improved, and some good orders have been booked at 60f. p.t. 
In July this year the production of pig iren was 217,000 t., 
as compared with 202,000 t. in the same month last year. From 
January Ist to July 31st 1,440,000 t. were produced, as compared 
with 1,333,000 t. in the same period last year. The construc- 
tiona' shops report themselves well engaged, and the rail trade 
is exceedingly active, South America being a very good customer. 
Coal shows a pretty stiff tendency, and contracts have come in 
more freely, 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, September 10th. 

Tue pending Tariff and Currency Bills have been held partly 
responsible for the quiet in rolled steel products. There is an 
abundance of business awaiting the action of buyers, and the 
delay is also partly due to an undercurrent of opinion that a 
general slight shading is more probable than for some months 
= The final vote on the Tariff Bill is almost hourly expected. 
t is the belief that when it is definitely passed and its meaning 
understood that a great deal of business which has been held 
up will be placed with very little delay. Pig iron has been 
active during the weck, a few of the larger interests having 
bought heavily. Steel pig, however, is quiet, though stocks 
among consumers are known to be light. During August 
some furnaces blew out, leaving the average output about the 
same. The larger steel plants will probably purchase before 
Saturday some 40,000 tons of basic and Bessemer, Crop con- 
ditions, while not as favourable as a month ego owing to a 
widely-spread drought, is causing no particular concern to 
railroad manufacturing or banking interests. The retail dis- 
tribution of iron and stee! products which has been checked 
during the summer months shows signs of revival this week. 
Additional shipbuilding requirements have just been received. 
The cast iron pipe foundries are unable to accept ail the contracts 
offered them unless dates of delivery are made agreeable to 
the makers. Contracts will soon be placed for a large quantity 
of plates for the Hamburg-American-Panama fleet. Copper 
suddenly shot up to 16} cents, and the strike still continues in 
the Mic'\igan mines, The copper producers’ association shows 
a reduction of surplus stocks of 15,000,000 {b., which lowers 
the excess supplies to 38,000,000 lb., the smallest amount 
recorded since Sietter, 1909. Still higher prices in copper are 
looked for on account of the prolonged strike and the steady and 
heavy demand from European sources. It is believed to-day 
that additional orders for fully 100,000,000 Ib. of electrolytic 
copper will soon be booked for deliveries within the next four 
months. This advance has resulted in higher prices for hot 
rolled sheet copper and other copper products. The outlook 
as to copper is very uncertain. Preparations are being made 
at the mines for a prolonged shut down, and the militia force 
is preparing for winter quarters, with no signs of yielding on 
the part of the strikers, : 








BRITISH PATENT SPECIFICATIONS. 


When an invention is ¢ ted from abroad the name and 
address uf the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
— 25, Southampton-buudings, Chancery-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the second datz at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete specification. 

Any person may, on any of the grounds mentioned in me Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of oppusition to the grant of any Patent. 





STEAM ENGINES. 


9874. Apri! 26th, 1913.—IMPROVEMENTS IN OR RELATING TO 
Sream Traps, William Geipel, of 72a, St. Thomas-street. 
Southwark. 

This invention is more particularly applicable to traps wherein 
water overflows into a bucket float which opens the dis- 
charge valve system during its descent. As here shown, 
the seat A for the main valve B is clamped to the inner 
cylindrical part C of casing D by a serew-threaded stopper 
E, which perforated laterally at F. The cylindrical 
easing part C, which is connected or made in one piece with the 
outer part D, is screw-threaded externally at G, so that it can 
be readily fixed to the cover H, the casing D being shaped to 
receive a spanner. ‘The main valve B is guided in its move- 
ment by wings [ upon the casing part C, and has a pin 
and slot connection with the pilot valve J, the latter being 
attached, as by screwing, to the upper end of a stem K connected 
to the float M. In order to rotate the latter the underside is 
shown as fitted with three pivoted legs N or pawl-like struts, 
which may either frictionally engage the bottom of the trap or 
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engage a ratchet track thereon. ‘These legs N, or equivalent, 
are arranged more or less tangentially, as indicated in the lower 
illustration, so that as the float descends it is slightly rotated. 
the legs dragging themselves round as the float again rises, 
so that the pedal extremities assume new positions upon the 
bottom of the trap. The legs or struts N may be greater or less 
in number than three. O represents a spring plunger, employed 
as usual, for manually opening the main valve B when 
desired, thereby enabling the trap to be blown through 1n order 
to test if it is in order. Means of obvious kinds may, if desired, | 
be provided for fixing the plunger in its depressed position for 
holding the valve B open when this may be required. As will 
be seen, by the simple removal of the casing D the main valve B 
is left exposed above the cover H ready for inspection, the 
seating A being readiiy separable if desired from the casing ) 
by removing the stopper E, although it will usually be more 
advantageous to refaze the seating whilst in place in the casing. 
The main valve B also can be readily removed from the pilot 
valve J by withdrawing the pin connecting the two valves. 
In case only one valve is adopted, as, for example, in low-pressure 
traps, such valve may be attached, as by screwing, to the upper 
end of the stem K connected to the float M, as described above 
in the case of the pilot valve.—Seplember 3rd, 1913. 


INTERNAL COMBUSTION ENGINES. 
20,305. September 6th, 1912.—ImMprovemENTS IN VALVES 
ror INTERNAL ComBusTION ENnoin«s, John Douglas Ewen, 

of 18; Newton-street, Glasgow. : 
‘This invention relates to improvements in internal combustion 








N°20,305 _. 





SN 


MMMM MAAK ANNAN ff 





nn lbuaprase 






EE 


VAN WIPE 


SNES NS aN 









a , 








At Se SIS 





SS 


Ag typ coeaeee. 


S 

















engines, and more particularly to the poppet valves, and has for 
its object to construct these in such a manner that they may be 








silent without the reduction of power and other disadvantages 


of the sleeve valve, and the invention belongs to that class of 
valves which have resilient seatings. The drawing shows the 
application of the improvements to a motor cylinder of an 
internal combustion engin, and the valve there shown is used 
for the admission and cut ft of the motive fluid from the car- 
buretter to the cylinder. A is the valve, A’ is the valve rod ; 
B is a movable sliding valve seat or valve cage formed with 
a cylindrical hole or socket through which the valve rod passes, 
embodying the improvements and designed to be used in con- 
junction with the valve whose seat it forms. C is a spring 
placed at the base of the cage for giving a slight upward rise when 
the vaive A is to be unseated. D is a set serew which is screwed 
through the valve casing and is employed to restrict the move- 
ment of the movable sliding valve seat. E is an elongated slot 
in the valve cage, which constitutes the hole for the insertion 
therein of the end of the set screw D. F is a cam mounted on 
the shaft F!, which gives motion to the tappet lever G. H is 
a spring which is placed around the valve rod and is employed 
to keep the valve A on its seat. J and K are a cotter and disc, 
which conjointly with the valve casing form abutments for the 
proper working of the valve spring.—September 3rd, 1913. 


IN DRIVING 


20,033. September 3rd, 1912.—ImpRovemMENts 
tipley Strong, 


GeAR FOR INTERNAL COMBUSTION ENGINEs, 

of Motor Engineering Works, Farnborough. 
According to this invention, the connecting-rods are all 
jointed similarly to the outside of a bearing or hub upon the 
crank pin, this bearing or hub being prevented from rotating 
in relation to the cylinders by projections or bars fixed to or 
forming part of the bearing or hub and being situated between 
the joints of the connecting-rods, while the spaces between these 
projections or bars are just of the required width to admit of 
the oscillations of the connecting-rods. A represents the 
bearing or hub, which may be supported upon the crank shaft 
by ball races B. The connecting-rods C are jointed to the 
bearing or hub, which joint may be formed by means of pins as at 








D. The bearing or hub is furnished with projections or bars E 
nearer to its outer circumference than the joints of the con- 
necting-rods. One or more projections or bars arc arranged 
between each pair of connecting-rods, and are of such a thickness 
and are placed at such distances apart as to allow for the requisite 
rocking of the connecting-rods C about their joints D. The 
result of this construction is that the connecting-rods are able 
to rock to and fro as the cvank revolves or as the cylinders revolve 
about the crank, while the projections or bars E by coming in 
contact with the connecting-rods C prevent the bearing or hub A 
from rotating in relation to the cylinders.—September 3rd, 1913 


5882. March 10th, 1913.—ARRANGEMENT FOR CLEANING THE 
Piston or AN E-xpLosion Mortor, Société Anonyme H. and 
A. Dufaux and Cie., of Route des Acacias, Geneva, Switzer- 
land. 

A represents the cvlinder of the motor of a motor cycle, B the 
piston, and C the lateral supply orifice for the petrol serving 
to clean the piston B. ‘he orifice C is formed in a boss D cast 
on the cylinder, and its position is such that the piston B, in its 
to and iro movement, receives the injections of petrol nearly 
throughout its whole length. The boss D is provided with a 
cock R to permit of the complete closing of all external com- 
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munication with the iaterior of the cylinder through orifice 
C; this cock is connected to the supply pipe E, which conveys 
the petrol from a can, a pump or a simple cup, and it is opened 
when the injections are to be effected. The orifice C may be 
situated so that it will bo uncovered for a short period behind 
the piston, whereby the petrol drawn into the casting during this 
instant will fall on the connecting-rod and its trunnion, and also 
effect the cleaning of these parts, or it may be arranged so as to 
be uncovered in front of the piston, which, by leaving the cock R 
open, will enable a partial compression to be obtained and thus 
facilitate the starting of the motor.—Seplember 3rd, 1913. 


CRANES AND CONVEYORS. 


4264. February 19th, 1913.—ImPROVEMENTS IN AND RELATING 

vo LurFInc CRANES, Charles William Hildred, of 283, 

Brownhill-road, Catford, S.E., and R. Waygood and Co., 

Limited, of Falmouth-road, Great Dover-street, London, 
S.E. 

In the upper illustration the load W is suspended from an 

intermediate looped portion of the hoisting rope H', one end of 
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the latter passing to the hoisting drum or barrel H and the 
other to the luffing drum or barrel L over separate head sheaves 
8, S mounted on the jib J. The lufting drum L also carries one 
extremity of the luffing rope L', which is wound thereon in the 
opposite direction to the hoisting rope. The luffing rope L! 
passes from its operating drum over a third sheave 5 upon the 
Pb end back to a fixed point F. It will be seen, therefore, that 
the rotation of. the lufling drum L will wind in or pay out the 
hoisting rope H' in compensation for the movement of the jb 
due to luffing. The lower illustration shows diagramatically 
a crane constructed in accordance with the invention. The 
lifting rope H'! may pass from the lufting barrel L and be Jed over 
sheaves 8S, at the end of the jib J, under a snatch block B, 
on which the load or weight W is suspended, and thence to the 
lifting drum H or its equivalent, so that the two drums L, H 
control opposite ends of this rope H'. The lufting rope L! 
may be led over a sheave S fixed on the jib, and then either 
returned and fixed to a suitable point on the crane structure or 


form part of vessel’s hull, but is formed by plates inside the hull. 
It will also be noticed that baffles with holes or otherwise are 
used in this silencer further to deaden the sound of the exhaust. 
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led round a sheave mounted in a <uitable position on the crane 
post or structure, and then fixed to the jib at a point intermediate 
of the length of the latter. The arrangement is such that in 
the action of lufting the jib is raised by winding the luffing rope 
L' on its barrel or equivalent in the ordinary manner, but the 
tendency to lift the load or weight is counteracted by the 
unwinding of the lifting rope H, which is attached to the same 
barrel, this unwinding movement tending to lower the load W 
in relation to the jib. The result is that as the jib is raised or 
lowered by the lufting rope the load W travels in or out in an 
approximately horizontal line. The hoisting barrel and luffing 
drum may be rotated by any convenient power such as electric 
motors and suitable gearing. The luffing drum may be double, 
differential or volute, and of suitable shape, as desired. The 
lifting and luffing ropes may pass to the jib head from the top 
of the crane standard or the like in parallel directions or side by 
side. The compensating arrangement is of simple construction, 
and for all practical purposes affords a sufficiently approximate 
compensating action as regards the balancing of the pull on the 
jib and the horizontal travel of the load.— September 3rd, 1913. 


TESTING AND MEASURING INSTRUMENTS. 


13,761. June 13th, 1913.—-_MEeANs For CoMPENSATING ANEROID 
BAROMETERS FOR TEMPERATURE VARIATIONS, R. Fuess, 
vormals J. G. Greiner, jun., and Geissler, of Diintherstrasse 
8, Steglitz, near Berlin. 

D indicates the set of capsules, B the bimetallic strip, and K 
the tensien regulating block, by the displacement of which the 

movement of the strip B is adjusted. The lever C and link E 

form the transmission gear for the indicating lever 8S. A and G 

are the supports for the lever mechanism, F and H the device 

for securing accurate adjustment, and L the bed-plate of the 
instrument. The set of capsules D is mounted directly above the 
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bimetallic strip B. It is of course obvious that, if desired, this 
strip may be attached to a part of the lever mechanism of the 
instrument without in any way preventing the attainment of 
the object in view. The operation is as follows :—Let it be 
assumed that the capsules expand with increase of temperature, 
then the connection between them and the bimetallic strip must 
be such that the set of capsules D is caused to sink through the 
bending of the strip to an extent equal to that to which the 
expansion of the capsules raises the point of engagement with 
the indicating mechanism C, E, 8. The extent of the movement 
of the strip is determined by the tension regulating block K.— 
September 3rd, 1913. 


SHIPS AND BOATS. 


19,828. August 30th, 1912.—ImMPRovEMENTS IN SILENCERS 
FoR O1L EnGines, Walter Pollock, of 3, Lioyd’s-avenue, 
London, E.C. 

This invention has for its object the utilisation of the recess or 
compartment at the after.part of the ship, which is usually 
a waste space, also the avoidance of otherwise occupying valu- 
able and important space on a vessel for the purpose of silencing 
the exhaust .of internal combustion. engines, ‘also the great 
advantage of having a stern exhaust without the possibility of 
flooding the exhaust pipe, also of deadening the sound of the 
exhaust, which in many instances is so very objectionable at the 
present time: The left ‘drawing’ shows the ship’s structure 
aft forming the silencer A, - The exhaust pipe from the engine is 
shown by the letter B. The water-cooling. pipe is denoted by the 
letter E. Drains and openings: are-shown; by. the letter D. 
Entrance to silencer by letter F; _ The-exhaust gases pass away 
through small holes, as shown. The right-hand drawing shows 
@ vessel.constructed similarly at. stern as in the drawing on the 











The exhaust gases pass away through the hole D. The engine 
exhaust, the water-cooling pipe, and the entrance to silencer 
are denoted by letters, B, E, F. There are two other illustra- 
tions.— September 3rd, 1913. 


3379. February 10th, 1913.—ImPROVEMENTs IN ScREW Pro- 
PELLERS, Gabriel Zahikjanz, of 41, Westbourne-street, 
Belgravia, London. 

This invention relates to improvements in screw propellers 

adapted for propelling marine and aerial vessels, and particu- 

larly to propellers of the kind in which the blades are built up 
of two or more leaves provided with intermediate struts or the 
like, the chief object being to strengthen the construction of the 
propellers and to increase the. propulsive efficiency thereof. 

The arrangement shown in the two upper drawings of the propeller 

comprises a central boss A, which carries three groups of pro- 

peller blades B arranged at equal distances apart on the boss in 
the usual manner. Each group of blades or compound blade 

B is shown as comprising two elements B', which are rigidly 
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connected together. The outer ends of the elements B! are 
shown as converging together and are joined in any suitable 
manner. They may be bent over or overlapped and welded or 
brazed together to form a neat connection. In each case the 
elements B' are provided with intermediate co-axially arched 
thin walls C'. In the top illustration the compound blades 
are permanently attached to the boss, whereas in the middle 
drawing the elements 8B! of each compound blade are per- 
manently secured at their inner ends to an externally curved 
plate or segment D, which is adapted to be adjustably attached 
to the boss A, by means of studs or bolts D?. Any other method 
of mounting the compound blades on the boss may be em- 
ployed. The form of propeller shown in the lower drawing 
differs from that shown in the upper drawing in that only two 
compound blades are provided. It is, moreover, of lighter 
construction and intended for aerial work.—September 3rd, 
1913. 


5453. March 4th, 1913.—IMPROVEMENTS IN GyYROSCOPIC 
STEERING Devices ror Suips, Martin Paul, of 124, Wolt- 
mershauserstrasse, Bremen, Germany. 
The gyroscope wheel K is mounted by means of a ball bearing 
on a shaft C between two stays D, the latter as well as the 
shaft C being secured to a ring F. The wheel K is rotated by 
means of an electro-motor B, which is also carried by the shaft C 
and one of the stays D. The ring F is adapted to turn at right 
angles to the gyroscope about pivots G secured to a toothed 





MISCELLANEOUS. 
22,116. September 28th, 1912.—IMPROVEMENTS IN (‘oy. 


NECTING-RODS, John Eliot Howard, of Fort-road, Hast. 
bourne. 

The object of this invention is to provide improved connecting. 
rods which shall be especially suitable for use in rotary drills of the 
four-cylinder type. In such a drill there are two crank pins, two 
pistons being connected to each pin. The connecting-rods jjow 
in use are complicated, liable to get out of order, and ditiieult 
to connect up in the restricted space. According to this inven. 
tionZand to_meet these difficulties each rod is made in halves 
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which are connected together by bolt: or screws. The halves 
of each rod of a pair are alike, each half of one rod has hal! a 
bush formed in one with it, each half of the other is bifureatod 
to embrace the bush and the outer end of each half of each pair 
forms part of the sockets which embrace balls on the pistous, 
A, A are the two halves of one rod, each having formed in 
one with it half a bush B adapted to surround the crank pin. 
C, C are the two halves of the other rod of the pair which sre 
bifurcated to embrace the bush. ‘The outer ends of each of the 
parts A, A and C, C form sockets to embrace balls on the pistons. 
—WSeptember 3rd, 1913. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,067,806. MANUFACTURE OF SEAMLESS TuBEs, S. E. Diescher, 
Pittsburgh, Pa., assignor to Metals Working Company, 
Pittsburgh, Pa., a Corporation of New Jersey.—Filed Novem. 
ber 29th, 1912. 

The machine has two parts or members having concave 


reducing surfaces movable around relatively excentric axes. 
The excentricity of the axes of movement is such that the paths 
of movement of the redveing surfaces will overlap a distance 


proportional to the diameter of the billet to be reduced. The 
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memb:rs are so arranged as to be simultaneously operative on 
diametrically opposite portions of the billet and to have corre- 
sponding points within the working portions of the members on 
their respective axes lying in different planes perpendicular to 
the axes of the billet. There are eight claims. 

1,069,358. Frurp Pressure Brake, W. V. T'urner, Edgewood, 
Pa., assignor to the Westinghouse Air Brake Company, 
Pittsburgh, Pa., a Corporation of Pennsylvania.—Filed 
September 19th, 1908. 

The inventor claims the combination with a brake cylinder, 
auxiliary reservoir, and a triple valve device for supplying air 
from the auxiliary reservoir to the brake cylinder in service 
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ring H, which is rotatably supported by means of rollers on a 
horizontal ring H! secured to the ship. A pinion L mounted on 
a vertical shaft meshes with the ring H for turning the latter 
together with the gyroscope relative to the axis of the ship. 
It is preferable to arrange one structure of this kind at each end 
of the ship, the two shafts being geared to the same steering 
shaft so as to be turned in unison. Since the gyroscopes tend 
to remain parallel to their own plane a turning of the shafts 
will result in an alteration in the ship’s course.—September 3rd, 





left. The silencer, however, is not formed by plates which 


1913, 


applications of the brakes, of a valve device subject to auxiliary 
reservoir and brake cylinder pressures, which tend to move it 
in one direction, and to a substantially constant fluid pressure 
tending to move it in the opposite direction for supplying 
air to the brake cylinder. There are nine claims. 
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SEPTEMBER. 


The Aisgill Accident. 


Arsaitn is a desolate spot on the Midland 
Railway, not far from Hawes Junction, where an 
accident occurred on Christmas Eve, 1910. It is on 
astcep incline, and there in the early Lours of Tuesday 
morning, September 2nd, a train travelling to London 
came to a standstill for lack of steam. The rear 
ouard went forward to ask the driver how long the 
wait would be, and was returning to his van when 
he saw another train approaching on the same line. 
He made unavailing efforts to stop it, and it ran into 
the standing train, its engine mounting the last coach 
and crushing it to matehwood. Fire soon afterwards 
broke out; it was attacked with extinguishers and 
thought to be overcome, but some time later took such 
a new hold of the wreckage that the work of the res- 
cucrs was rendered exceedingly difficult. Many persons 
were injured, fourteen were killed almost at once, and 
two others died subsequently. The accident has 
been made the subjecé of three inquests and an inquiry 
by Major Pringle of the Board of Trade. There 
appears to be no doubt that the driver of the second 
train, being engaged with his injector, passed three 
signals at danger. A coroner’s jury found him guilty 
of manslaughter, and he will be tried on that charge 
in due course. A remarkable feature of the accident 
is the amount of attention that has been given in 
some quarters to the quality of the coal used by the 
Midland Railway Company and to the question of the 
gas lighting of trains. The quality of the coal has 
nothing whatever to do with the accident. If the 
second driver had observed the signals, as he should 
have done, the accident would not have occurred. 
The gas lighting of trains has been broadly con- 
demned, because it was assumed that gas caused the 
fire of the wreckage. But as yet there is no clear 
evidence to that effeet, and the condemnation of 
gas is certainly premature, 


Electricity Monopolies. 


THE monopolising tendency of the great 
electricity works in Germany continues to form the 
subject of criticism in the Press and in industrial 
circles, in spite of the fact that the negotiations and 
contracts between municipalities and private firms 
are in most cases kept strictly secret. It is pointed 
out that the firms, on account of the experience and 
information at their disposal, have invariably a great 
advantage over the town authorities. The agitation 
which has recently been going on is, however, appar- 
ently not without influence on new contracts con- 
cluded, and in this connection it may be mentiened 
that a project of the Allgemeine Elektrizitiits-Gesell- 
schaft to take over the two municipal electricity 
works of the town of Kassel was unanimously rejected 
by the town council, and a contract with the Prussian 
State was sanctioned for the supply of current from 
the Weser power station. The German Bund der 
Industriellen, an extremely influential association 
of manufacturers, also dealt with this monopolising 
tendency in its meeting of September 10th. and 
unanimously adopted a resolution urging the Imperial 
and Federal Governments to devote special atten- 
tion to this subject. The resolution stated that the 
supply of cheap electric energy was of immense 
importance in aiding German industry to compete 
on the international market, and it was therefore 
demanded that the public supply of electricity in 
Germany should be organised in the public interest 
and that private monopclies should be prevented. 


Aeronautical Events. 


SEPTEMBER is usually a busy month in the 
aeronautical world, and this year it has certainly 
maintained its reputation. At least four events 
worthy of separate treatment stand out conspicuously. 
The German Zeppelin airship L1, attached to the 
Imperial Navy, was wrecked off Heligoland on the 
evening of the 9th and nearly all her crew lost. On 
the 26th the ‘‘ Aerial Derby” round London, after 
having been postponed, at length took place, and 
resulted in several fine exhibitions of airmanship. 
On the 28rd M. Orland Garros flew without assistance 
460 miles over sea on a journey from France to Tunis. 
Meanwhile in France and subsequently in this country 
M. Pégoud, on his Blériot monoplane, was startling 
everybody in general, and his feliow aviators in par- 


ticular, by his daring feats, somewhat  ineptly 
described as “ upside down flying.” We deal with 


the German disaster separately. Beyond merely 


recording the oeeurrence of the second and _ third- 





named events, we have here nothing to say. The 
fourth is, however, in a different category and demands 
a few words. Pégoud has been called an aerial 
acrobat by some; others have sought to attach a 
scientific aspect to his doings. That they are sensa- 
tional is certain, but we cannot see that they advance 
the general cause of aerial science in any way. If 
they teach anything it is this, that, givensufficient head 


room, a pilot may recover his normal attitude from’ 


any position in which he may find himself provided 
he keeps his head and provided his machine is intact. 
This fact has been demonstrated repeatedly in the 
past, but always accidentally. A man has now been 
found who is capable of showing it on request. His 
efforts may, as some hold, bring increased confidence 
to other aviators, but it is to be noted that when a 
machine gets out of control in mid-air it is on most 
oeceasions as a result of some damage having been 
done to its vital parts. To attempt M. Pégoud’s 
feats on a machine with a broken wing or with an 
engine seriously deranged would be the last effort 
of the doomed aeronaut, 


Stettin Improvements. 


In the general meeting of the Corporation of 
Stettin Merchants it was decided to sanction the 
deepening of the navigable channel between Stettin 
and Swinemiinde to 8 metres, and at the same time 
to guarantee to the State a sum of £18,700 a year in 
shipping dues on the improved section. The prin- 
cipal motive for this scheme is the impending com- 
pletion of the Berlin-Stettin Canal, a work of con- 
siderable iniportance, which would have been opened 
on June Ist but for the diseovery of some faults of 
construction at the Liepe Lock. which rendered neces- 
sary several months of additional work. This water- 
way, together with the canalisation of the Oder, which 
is at present proceeding, will doubtless considerably 
increase the traffic of the port of Stettin and rendcr it 
imperative to improve the passage to the sea. It is 
estimated that the proposed works will cost. about 
£500,000, to which must be added £125.000 for the 
deepening of the Stettin Harbour, which will thus 
become necessary. It has been realised that the high 
tariff on the waterway from Stettin to Swinemiinde 
has prevented the development of the former port, 
and it is therefore proposed, in conjunction with the 
present scheme, to reduce considerably the existing 
rates. 


The Loss of the L1. 


Or the numerous accidents to which German 
airships have hitherto fallen victims, the regrettable 
catastrophe which overtook the naval airship L 1 
on the evening of September 9th is the most serious. 
Out of twenty persons on board it was only found 
possible to save six. The airship left its shed at 
Fuhlsbiittel at 1.50 p.m. to take part in the man- 
cuvres of the High Sea Fleet, and after a journey of 
about four hours encountered off Heligoland a sudden 
storm of extraordinary violence, which threw it up 
and down in the space of a few moments between 
the heights of 650ft. and 4900ft. It no longer 
answered either to the height or side steering gear ; 
all available ballast was thrown out without effect, 
and a few moments afterwards it was hurled down on 
the water with great force and completely wrecked. 
According to an interesting official calculation there 
was a loss of rising power equivalent to 1000 kilos., 
due to the warming of the gas by the sun in the four 
hours’ journey made at a height of 1300ft., and a 
lightening of 500 kilos., due to the working of the three 
motors for the same length of time. leaving a total 
falling weight of 500 kilos.; in this condition the airship 
became loaded by rain to the extent of 1200 kilos., 
and lost 3300 kilos. of buoyancy through ascending 
to a height of 4900ft. There was thus a total un- 
balanced weight of 5000 kilos., to which was opposed 
on 1860 kilos. of available ballast, and the disaster 
therefore became inevitable. The official reports 
state that no fault is to be found with the construction 
of the airship, the arrangements made, or the con- 
duet of the commander and crew, but that the acci- 
dent was caused solely by superior force, and will have 
no effect whatever on the government’s estimation 
of the rigid airship as an instrument of war. 


German Chemical Congress. 


Ar the thirty-sixth general meeting of the 
Society for the Promotion of the Interests of the 
Chemical Industry, which was held at Hamburg on 
September 19th, the Secretary-General gave an 
instructive review of the present state of the chemical 
industry in Germany. He stated that in the first six 





months of the present year chemical products had 
been exported to a value of almost £25,000,000, and 
it was therefore hoped that the exports would this 
year reach the record figure of £50,000,000. He 
referred at length to the proposed petroleum mono- 
poly, which he approved, and which, he said, would 
put an end to the existing dearth of driving oil for 
motors, and would also be of great importance for 
the oil supply of the navy. The first resolution 
passed by the congress was to the effect that it was 
undesirable for the German chemical industry to 
participate in the San Francisco Exhibition, The 
proposed new patent legislation, to which we have 
referred in a previous number, was also discussed, and 
it was resolved that there was no necessity at present 
for any change in the patent law. TV inally a motion 
was passed urging the government to take action 
against the measures adopted by the French customs 
authorities with regard to the importation of German 
goods. 


The Italian Mercantile Marine. 


THE lack of vitality shown by Italy’s mer- 
cantile marine during the last twenty years cannot 
fail to have been noticed with astonishment by those 
who have studied her singularly rapid industrial 
development in all other branches of commerce. The 
cherished dream of Cavour, to endow his country 
with a strong merchant fleet, was frustrated by the 
great statesman’s death. Other issues of instant 
necessity and of vital importance then claimed the 
country’s energies, and little attention has since been 
devoted by the Government to competing for a prize 
in the world’s earrying competition, in which the 
merchants of Genoa and Venice once held the palm. 
The only exception was, in fact, the momentary 
effort associated with the name of the Minister Paolo 
Boselli some thirty years ago. The consequences 
of this singular apathy in a people of maritime 
traditions were forcibly brought out before the 
influential meeting held, under the auspices of the 
Consorzio del Porto, on September 20th, in the 
8. Giorgio Palace in Genoa. Not only has Germany 
far outstripped the descendants of the merchant 
princes who once trafficked from their headquarters 
in that historic building, but even Austria now bids 
fair to surpass them if a revival does not take place. 
Last year, it was stated, the neighbouring monarchy 
had over 93,000 tons of merchant ships in construction, 
against 52,000 tons shown by Italy, while three- 
quarters of Italian merchandise were, at the present 
moment, being conveyed in foreign bottoms. A 
temporary committee has now been formed with a 
view to instituting forthwith a permanent National 
Commission strengthened by the co-operation of the 
State, a commission whose task is to be the study, 
choice, and practical application of methods to encour- 
age the growth of that indispensable factor of national 
prosperity, a strong merchant. fleet. 


The Proposed Channel Tunnel. 


THE reawakened interest in the Channel 
Tunnel proposal continues to increase, having received 
fresh impetus at the Conference on Franco-British 
travel held during the month. There do not appear to 
have been any important modifications in the scheme 
which was described at length in a report on the sub- 
ject by Sir Douglas Fox and Partners some six years 
ago. The idea then developed was that there should be 
two parallel tunnels, following a by no means straight 
line—so as to keep all the way in the grey chalk— 
between a point just west of Calais and a point 
just west of Dover. Physical connection was to 
be made with the Chemin de fer du Nord on the one 
side and with the South-Eastern and Chatham lines 
on the other, so that through trains could be run 
from anywhere in this country to anywhere on 
the Continent where the gauge permits of inter- 
communication. Saving for comparatively unim- 
portant branch lines, this would practically mean 
that change of train would only be necessary for 
Russia and Spain. A distinctive feature of the 
scheme was the running of drainage headings from a 
point in the centre of the length of the tunnels to the 
shore on either side. The question of ventilation, 
of course, received special attention, and no trouble 
at all from impure air was or is anticipated. Naturally, 
electric locomotives are to be used, and the trains 
will only travel in the tunnels in one direetion—one 
tunnel being for inward and the other for outward 
traffic, this arrangement having been found by experi- 
ence materially to assist ventilation. Jt is under- 
stood that Parliament is shortly again to be asked to 
sanction the undertaking, and in the event of per- 
mission being granted, half of the work will be carried 
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out by this country and half by France. The pro- 
visional estimate for the whole work is given as 
being £16,000,000. 


The German Divining Rod Congress. 


On the 19th and 20th of the month a meet- 
ing was held at Halle, at which were present 
numerous scientists, mining experts, and manufac- 
turers, for the purpose of investigating the question 
of the possibility of discovering water and minerals by 
means of the divining rod. It was the first congress held 
by the society recently formed to inquire into this sub- 
ject. Experiments were made with a number of 
water-finders in the discovery of the situation of 
potash salts, lignite, hollow underground spaces, and 
water. As in previous experiments of this nature, the 
results were most diverse, and it was found impossible 
to come to definite conclusions. Greater success 
seems to have been attained in the discovery of water 
than of minerals, and the head of the association stated 
that experiments which he had conducted at Munich 
in ascertaining the position of damaged water pipes 
had shown remarkable results; he stated that 
defects in water pipes had been exactly discovered 
by water-finders going over a distance of several 
hundred yards when there was no trace of such defects 
on the surface of the ground. It will be recalled that 
the trials recently conducted in this country gave 
very similar results to those found in Germany. It 
would appear that the art of the diviner, if it is not 
wholly a matter of chance. is very uncertain. 


Public Works in Paris. 


THE work of beautifying Paris by means of 
the huge loan which was authorised two or three 
years ago for this purpose will no doubt produce 
highly gratifying results in the future, but for the 
moment it is found that the period of transition is a 
decidedly uncomfortable one, besides detracting con- 
siderably from the appearance of the city. Once 
before a public outcry obliged the Municipal Council 
to inquire into the reasons why the great thorough- 
fares remained partly blocked up by hoardings for 
months longer than the periods for which they were 
authorised. The contractors of the Metropolitan 
complained that they were helpless in view of the 
attitude of the unions, which became more and more 
overbearing when they found that an abundance of 
work left them masters of the situation. The con- 
ditions under which the contracts were taken did not 
allow of the payment of higher wages, and on several 
of the Metropolitan sections work was periodically 
suspended, or the men ostentatiously limited the 
amount of work they did to a minimum. ‘The elee- 
trification of the tram-lines has also been a serious 
hindrance, but this is rapidly terminating, and in 
this case the time occupied on the work depends upon 
the necessity of not interrupting the service. As 
the public complaints are directed more particularly 
to the partial blocking up of many important 
thoroughfares, such as the Place de la Concorde on 
the Rue Royale side, by the construction of Metro- 
politan stations, the Municipal Council delegated 
some of its members during the month to inspect what 
are colloquially called the ** Paris holes,” but it is diffi- 
cult to see in what way this will hasten the time when 
the city will be relieved of its ugly encumbrances ; 
nevertheless, periodical visits of a platonic character 
will doubtless continue to be made, with a view of 
ealming the nerves of Parisians. It is, at all events, 
satisfactory that, with the completion of the new 
line between the Opéra and Auteuil, the Metropolitan 
system is nearly finished, but for many years to 
come Parisians will have reason to complain of the 
inconvenience of carrying out necessary public works 
in a great and congested city. 


Glasgow’s Future Water Supply. 


Since 1859 Glasgow has drawn the bulk of 
its water supply from Loch Katrine. Originally, 
this loch was more than sufficient to meet all the 
demands made upon it, but as time went on it was 
found necessary, first to raise the level of its waters, 
and next, quite recently, to increase its catchment 
area by dam and aqueduct. By the latter develop- 
ment, Loch Arklet, a small lake lying between Loch 
Lomond and Loch Katrine and draining naturally 
into the former, has been swollen to about twice its 
size and its waters added to those of the latter. For 
the time the water supply is once again adequate to 
needs. But the total of Glasgow’s 
reached, and even now 
plans for its future 


the eity’s 
expansion is not yet 
its authorities are laying 





requirements, Few particulars are at present avail- 
able, but it is announced that powers are being 
sought to acquire Loch Voil and Loch Doine in 
the Balquhidder district to the north of the Tros- 
sachs. It is understood that much the same _pro- 
cedure will be undertaken at these lochs as was 
done at Loch Arklet, namely, that they will be 
dammed up and connected by aqueduct tunnel with 
Loch Katrine. If such should prove to be the case, 
it seems certain that for the third time Glasgow's 
demand for water will result in the destruction, or 
at best the marring, of features of historical and 
literary interest. The Silver Strand at the Trossachs 
end of Loch Katrine is now a mere fringe of what it 
was. At Loch Arklet the early home of Helen 
Macgregor is, we believe, submerged. Ina few years’ 
time, when Loch Voil has been raised to a higher 
level than its present, the burying place for centuries 
of the Clan Gregarach will share a like fate. A fine 
revenge, surely, for Rob Roy's depredations! 


Widening of the Pont D’Iena. 


THE carrying out of public works depending 
upon an understanding between the State and a 
municipality always necessitates long and arduous 
preliminary negotiations, and it may be taken as a 
general rule that it requires at least ten years for these 
two bureaucratic institutions to come to terms on 
matters affecting the public convenience. The 
Galerie des Machines remained standing for nearly a 
decade after it was condemned, and even now nothing 
has been settled concerning the site of the building 
which is to replace it for agricultural and other exhibi- 
tions. The history of the Jena Bridge, which con- 
nects the Champ de Mars with the Trocadéro Gardens, 
is equally edifying. At the time of the Paris Universal 
Exhibition in 1900 this bridge was widened by means 
of hanging brackets on each side, which construction 
was suitable enough as a temporary expedient for 
passenger traffic. At the close of the Exhibition the 
added parts were railed off, and the bridge has re- 
mained in this state ever since, except that a year 
or two ago the side platforms were removed, thereby 
leaving the bridge flanked by a bare and ug! ‘keleton 
of rusty brackets. There seems now to be some 
hope that in the not very distant future this 
“temporary ~ structure will give place to a permanent 
widening of the bridge. . Before the end of the year 
tenders are to be invited for the construction of what 
are practically two narrow bridges, one on each side 
of the existing bridge, the whole being covered by 
one platform. After spending some years discussing 
whether the bridge should have a width of 30 m. 
or 40 m., the State and the Paris Municipality have 
decided upon the latter figure, since the Jena Bridge 
will serve as the main artery of communication 
between parts of the city which are destined in future 





to become extremely populous. The cost of the 
undertaking is estimated at 1,800,000f., which will 
be borne equally by the State and the Municipality. 


Germany and the San Francisco Exhibition. 


THE question of participation in the San 
Francisco Exhibition has been the principal subject 
of discussion in German industrial circles since the 
government, following the lead of this country, 
announced its intention some weeks ago of not partici- 
pating officially in the exhibition. The reasons 
advanced by the government were that the German 
firms consulted were either not sufficiently enthusiastic 
or were directly averse to participation, and that if 
Germany participated at all it was essential that she 
should do so in a manner worthy of her commercial 
position in the world. There can, of course, be little 
doubt that the American tariff policy, together with 
the small return expected for the labour and expense 
involved, was mainly accountable for the lack of 
interest shown by the German firms. But a certain 
section of German industry, led by Herr Ballin, of the 
Hamburg-America Line, has now taken up the matter 
and has established a fund for the arrangement of an 
unofficial display at the exhibition. Both sides of 
the question are represented by Chambers of Com- 
merce and important commercial bodies, and although 
it is clear that the enthusiasm in favour of participa- 
tion is not general, it is nevertheless considered in 
many quarters that the government may yet feel 
obliged to reconsider the question. 


The Employers’ Defence Union. 


AN attempt is being made to establish a 





trade union of employers with a guarantee fund of 


fifty million pounds. This association is to be known 
as the United Kingdom Employers’ Defence Union, 
and it will be registered like a trades union, so that 
it may enjoy the favours and liberties which are 
conferred by the notorious Trades Disputes }3i\| of 
1907. There is as yet no very clear definition of jtg 
functions, but apparently one of its objects is to 
bring about a revision of trades union law, and to 
give free labour a better chance than it has now under 
the iniquitous clauses which sanction intimidation 
under the name of peaceful picketting. It wag 
stated last week that more than one hundred thoy. 
sand pounds had alrezdy been promised to the 
guarantee fund, but under the condition that the ful] 
fifty million is secured. It appears to be agreed that 
in no one year is more than seven and one-half per 
cent. of the guarantee to be spent, and that each 
subscriber will pay in proportion to his contribution 
to the fund. It is not at all clear how this arrange- 
ment is to be made to work out satisfactorily to all 
parties concerned, and further details must be awaited, 
The news of the Association has created quite a 
flutter in trade union, socialist and syndicalist circles, 
which look upon, it as a body having hostile intentions, 
but as far as we can Jearn there is at present no vreat 
display of zeal amongst employers. 


Enlarging the Port of Rowen. 


ONE of the most active industrial cities in 
the north-west of France, Rouen has the advantage 
of an excellent geographical situation which would 
make it a convenient centre for the distribution of 
merchandise if it possessed the necessary port equip- 
ment. Rouen may be fittingly compared with Man- 
chester, except that it is served by the broad and 
deep Seine. The historical city, with its numerous 
industries, therefore aims at becoming one of the 
leading French ports, and a scheme has been prepared 
for the creation of new docks at an estimated cost of 
95,000,000f. About 30,000,000f, will be spent upon 
the Saint-Gervais docks, and 7,000,000f. upon a 
dry dock, while 40,000,000f. will be devoted to river 
improvements in order to facilitate the navigation 
of ships of heavy draught. One half of the total 
amount will be supplied by the State and the re- 
mainder by the Rouen Chamber of Commerce, with 
the aid of the Department of the Seine-Inférieure 
and of the town of Rouen. The participation of 
the State would no doubt be accorded all the more 
willingly beeause the new port would augment con- 
siderably the traffic on the Ouest-Etat Railway ; 
but, unfortunately, the difficulty of providing funds 
for public works increases every year with the growing 
budget deticits. 


Aviation Progress in France. 


Ir the progress of aviation is to be judged 
by the performances of airmen, recent events would 
seem to show that it has been rapid and almost 
phenomenal, Flights from one European capital to 
another have been frequent. 
Mediterranean from Fréjus to Bizerta in a third of 
the time it takes the fastest mail steamer to accom- 
plish the same journey from Marseilles. At Rheims, 
Prévost flew 100 kiloms. over a circular course with 
several laps in a little more than 31 minutes, and 
Gilbert rose to a height of 6000 m. The daring 
Pégoud and others denote the 
aeroplane 


Garros has crossed the 


performances of 
extraordinary skill being attained by 
pilots. There is little or no change in the machines 
themselves, except in’ structural details, and the 
apparent progress is due to the skill of the pilots and 
to the increasing powers of the engines. At Rheins, 
many of the aeroplanes were fitted with fourteen- 
cylinder Gnome engines developing 160 horse-power. 
It would seem as if we have already reached the limit 
of what ean be accomplished with the existing types 
of machines. Apart from these performances re: 
progress certainly seems to have been made in the 
direction of automatic stability, the existence of which 
many are inclined to doubt, but whieh cannot be 
denied in view of the extraordinary results obtained 
by M. Moreau, who won the special prize for stability 
by flying for 25 minutes with his hands off the levers. 
M. Santos Dumont has once more entered the field, 
and has built an aeroplane which is reported to possess 
great stability. We seem, therefore, within measurable 
distance of another forward step in aeroplane con- 
struction by which the art of flying will be enor- 


mously facilitated, 
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THE CHANNEL TUNNEL. 


Tue great French orator and Statesman, Mirabeau, 
wrote in a book published about one hundred and 
thirty years ago: ~ If there is a fine plan in the world 
it is that which would associate the greatness of 


upon a basis of equity.” And he went on to 
urge the signature of a commercial treaty between 
the nations, which ‘‘ would make national jealousies 
disappear for ever, and lead to an alliance solid, sin- 
cere and everlasting.” This was just before the 
French Revolution, the immediate outcome of which 
was an amount of international envy, hatred, malice, 
and all uncharitableness, unknown before, so that it 
took nearly a century before any realisation of the far- 
geeing Statesman’s views took embodiment in the 
form of the serious consideration of such a scheme as 
an international tunnel. 

Some of our older readers may remember that 
then, after some previous more or less efficient pro- 
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posals had been made for effecting a physical junction 
between the railways of Great Britain and the Con- 
tinent, the tunnel scheme of Messrs. Hawkshaw and 


Brunlees seemed to offer the best advantages, both | 


as to practicability and cost. This was in the seven- 
ties, and in all essential points the scheme is the same, 
modified by modern experience, as that proposed in 
our day by Sir Douglas Fox and Partners on behalf 
of the Channel Tunnel Company, successors to the 
promoters, and partly identical with them, who took 
the matter in hand so many years ago. In fact, the 
engineers of the present scheme have had the ad- 
vantage of the experience afforded by the trial borings 
and headings of the company when first formed, and 
which were discontinued when the foree of public 
opinion, guided by some of the military experts of 
the day, became hostile to the project. We do not 
propose, as outside our province, to refer to the 
objections which then led to the suspension of experi- 
mental operations on both sides of the Channel, 

Scale. 

Fto 100 


50 200 F¢ 














“THe Encinecer™ Swain Sc. 


CROSS SECTION AT MIDDLE POINT 


further than to say that the recent revival of interest | 


in the scheme does not appear to have excited its 
objectors to as much active opposition as was dis- 
played forty years ago. Even then unanimity did 
not exist, as such prominent military and naval 
authorities as Colonel Hozier, Admirals Colomb and 
Sir Erasmus Ommanney, saw no reason, from a 
defence point of view, why the tunnel should not be 


made, while in our time important supporters of the | 


tunnel were to be found in General Sir William Butler, 
K.C.B., Major-General Sir Alfred Turner, K.C.B., 
and Vice-Admiral Sir Charles Campbell, K.C.M.G. 


The experimental works, though not proceeded | 


with, were quite sufficient to show the practical im- 
permeability, under the known water pressure, of 
the grey chalk through which it is 
drive the tunnel, while the geological conditions, 
thoroughly well known then, of the strata at Dover 
and Sangatte—and inferentially between these points 





France and England, founding their tremendous | 
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proposed to | 


Geikie, M. de Souch, Inspeector-General of Mines in 
France, and others. These preliminary operations 
at Dover and Sangatte were of great importance 
as a practical test of what may be anticipated in 
carrying out the proposed works. At Dover a circular 
gallery 7ft. in diameter was driven in 1882-3 from 
the west side of Shakespeare’s Cliff by Colonel Beau- 
mont’s boring machine. It was completed on a 
descending gradient of 1 in 80 for about a mile and a- 
third, when the works were stopped, the present 
face being under the sea near the former end of the 
Admiralty pier. It is throughout in the grey chalk 
unlined, and proved to be practically dry, the volume 
of water entering the entire length being stated to 
have amounted to only 1} gallons per minute, which 
gradually diminished. On the French side a total 
length of about a mile and a-quarter of similar 
gallery was driven about the same time, also by the 
Beawnont boring machine, and as much as 19 yards 
per day represented the progress. The present 
face of this gallery is under the Channel about a mile 
from the beach, measured at right angles to the coast. 
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The depth of the sea at this point is 27ft. below low 
water, and the thickness of “ cover” is about 100ft. 
|The quantity of water entering this unlined gallery 
was small, and, although the water in the shaft rises 
and falls with the tide, the volume of water entering 
is not much, and the infiltration slow, as is indicated 
by the fact that with a rise and fall of tide of 18ft. 
the water in the shaft rises and falls only to the extent 
of a few inches. 

The stratawhich form the coast of England, between 

Dover and Folkestone, and of France, between San- 
gatte and Wissant, and which lie beneath the English 
Channel between these points, dip in a northerly 
direction. In 1876-7 the French geologists, Messrs. 
| Potier and Lapparant, took some 7600 samples of 
the bottom of the tunnel, 3267 samples of which they 
were able to utilise. It was found from these that 
the lines of outcrop from the strata are very nearly 
parallel to a linedrawn from Folkestone to Sangatte. 
It is this information which has guided the provisional 
alignment and section of the proposed work. It is 
true that a possibility exists of the occurrence of 
fissures through the impermeable chalk, destroying its 
continuity, but the engineers argue that such fissures 
would have been long since filled in with a deposit, 
which under its own pressure and that of the sea 
above it would be scarcely less dense and impermeable 
then the chalk itself. 

The engineers of the English half of the work, 
Sir Douglas Fox and Partners, have considerable 
experience in tunnels, including much subaqueous 
and other work, involving contention with water 
pressure, notably the Mersey Tunnel and a large 
number of others in all parts of the world, aggregating 
about 50 miles. They are therefore armed with the 
valuable weapon of experience, in dealing with the 
most economical and efficient methods of carrying 
out an undertaking, which, though on an unpre- 
cedented scale, offers, it is argued, no difficulty 
which has not been unsurmounted by them and other 
engineers in many parts of the world. 

In giving a few particulars of the proposed works, 
it should be premised that until the authority of 
Parliament, which is expected to be asked for next 
session, is obtained, they are liable to be modified 


| after the closer investigation which will then be 


necessary. The French company, which will deal 
with the continental half of the scheme, has already 
legal powers to begin. 

The Hawkshaw-Brunlees tunnel was to be of 30ft. 
internal diameter for a double line of rails, and, of 
course, was intended to be worked by steam operation, 
and even under that disadvantage, as compared with 

| the electrical working now proposed, the ventilation 
was not looked upon as an insuperable difficulty. 
| The air was to be dealt with by means of 230 horse- 
| power engines at each end, and it was calculated that 
| with half-hour trains it would be possible to keep the 
| air freer from noxious gases than the steam-worked 
| Metropolitan Railway, and of many of the gas-lighted 
theatres of that time. The figures given as regards 
carbonic acid gas were, in fact, as follows :—In the 
| tunnel it was expected that 3.50 parts in 10,000 would 
| be the minimum, and 16.25 would be the maximum, 
with a mean of 9.84, whereas in the steam-worked 
Metropolitan Railway there was a maximum of 22.5, 
| and in the London theatres 20.0 to 30.0. 

It is proposed in the present project not only to 





—the extremities of the tunnel, were clearly demon- | install electrical working, giving rise to no deteriora- 
strated by Professor Boyd Dawkins, Sir Archibald | tion of the air, but to construct a separate tunnel for 


each line, as in the London tubes, so that the direc- 
tion of the traffic in each would be constant, which 
tends, experience has shown, to aid such ventilation 
as may be provided by fans. At frequent intervals 
along the entire distance cross-passages will be con- 
structed and fitted with air-tight doors. These 
galleries will be placed obliquely in order to facilitate 
the passage of trains of material, both from and to the 
advanced faces, and for the primary ventilation. 
Thus the construction trains, as also the main air 
current, will enter by one of the main tunnels, and, 
crossing over by the most advanced oblique passage, 
return by the other tunnel. The secondary ventila- 
tion will commence at the last oblique passage. 
Upon the completion of the work these galleries will 
serve as a means of communication between the 
tunnels for the workmen on the railway. The traffic 
being electrically operated, the volume of air required, 
as compared with steam working, will be much re- 
duced. It is assumed as a maximum that there will 
be a passenger train each way every ten minutes, 
carrying 500 people. The volume of air per minute 








required to keep the tunnels fresh¥will}be about 
45,000 cubic feet each way, travelling at a velocity of 
about 6ft. per second, which is equivalent to a very 
light breeze. There will be no difficulty in providing 
this, it being far less in proportion than has had to 
be provided elsewhere. The power required to 
induce this current of air, much assisted as it will be 
by the trains, will not be large. Hence, whatever 
doubt may have been entertained as to the soundness 
of the opinion of the promoters of the Channel Tunnel 
forty years ago as to ventilation troubles, this par- 
ticular objection has practically disappeared from the 
list of those put forward by the opponents of the 
work. 

The Channel Tunnel will comprise, as shown in 
the accompanying sections, two distinct sets of bores, 
one of which—the drainage heading—will start from 
the bottom of a shaft at Dover at 350ft. below sea 
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level, and will rise on a grade of 1 in 500 to about 
six miles from the shore, where it will meet in a vertical 
plane the main railway tubes, descending on easy 
gradients to this point, and proceed on one side of the 
tubes on astill rising grade of 1 in 1000 to the summit 
at mid-channel, meeting the French work, which 
will follow the same plan. It is probable, but not 
certain, that the drainage heading, 24 miles in length, 
will be put through before the main tubes will be 
started. This drainage heading will be driven by a 
shield and connected with the tunnels at such points 
as may be found desirable, not only for drainage 
purposes and for the removal of the excavated 
materials, but also as supplementary to the main 
system of ventilation. This drainage heading will 
probably have to be lined with cast iron. The plates 
would be machine-faced and of sufficient strength 
to resist the full pressure, and, being grouted up, 
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would be water-tight. The only possible water- 
yielding area would be thus the actual face exposed, 
and one length of chalk to be covered by the next 
ring of cast iron. The excavation would be effected 
by some approved cutter or by Price’s electrical 
digger, used in the tube railways of London. An 
advance of 5ft. per hour can be secured both in excava- 
tion and also in the fixing of the iron lining, but, 
allowing for inevitable delays and for the long dis- 
tances from the shaft, a speed of 2}ft. per hour 
can be relied upon for six days in the week. As 





Sir Francis Fox pointed out in a paper read before 


















a smooth interior surface, so that in the case of the | 
derailment of a train, little damage would accrue, | 
owing to there being no projection or obstruction. | 
This lining will preserve the plates from corrosion on 
the inside, and will also materially assist the ventila- | 
tion. In certain places, where the necessity of the | 
work of construction or of the traffic demand it, an 
enlarged cross-section of tunnel will be provided, | 
where the hauling machinery for removing the spoil | 
can be placed, and pumps and ejectors for freeing | 
the tunnel from water ‘fixed. These will also serve | 
as block stations for the signalling equipment. The | 


—= 


coast at Sangatte, and turning sharp to the right 
will proceed parallel with the shore, the rails 
reaching the surface near Wissant on the coast. The 
approach will there form a back shunt junction 
joining the Calais-Boulogne section of the Chemin 
du Fer du Nord at Beuvréquent. This is clearly 
shown in the accompanying plans. 

It will be noted that in order to keep within the 
grey chalk limits there is a curved. alignment. jn 
the subaqueosus portion of the tunnel, requiring 
very special care in the setting out, so that the head. 
ings may meet in mid-channel fairly accurately, 
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APPROACH TO TUNNELS ON THE ENGLISH SIDE 


the recent Congress of the Franco-British Travel 
Union, and referred to in our last issue, assuming 
that a rate of progress of 17 yards per day can be 
maintained for six days per week, this would represent 
an annual advance of about three miles at each face, 
occupying a period of four years to drive the drainage 
heading from the English to the French shaft— 
24 miles. Three shifts of men would have to be 
employed, and the changing shculd take place below 
and on the spot, no stoppage of work being allowed. 
This was the system in the case of the Simplon Tunnel, 
where the drills never stopped, even while the shifts 
were changing. An emergency door would always 
be kept in position near the face of the heading, not 
so much for actual use, but rather to induce confidence 
in the minds of the men at work. In order to allow 
two sets of wagons passing one another and at the 
same time to leave sufficient space for air, water, 
and power pipes, cables, &c., the diameter of the 
drainage heading cannot be less than 11ft. internal 
diameter. In viewof the possibility of water-bearing 
fissures being met with, a pilot drill will be attached 
to the boring machine, so that there will be ample 
warning of the necessity for special precautions, 
such as liquid grouting under pressure. As much as 
500 lb. per square inch has been used successfully in 
similar cases. 

The main tunnels will consist of two single-track 
tubes each of 18ft. internal diameter, and thus large 
enough to accommodate the rolling stock of the British 
and French main lines, except only their engines, 
for which would be substituted electrical locomotives 
of ample power to deal with the heaviest trains 
running on the main lines. The advantages claimed 
for this plan as compared with the construction of a 
double two-track tunnel are that the vertical dimen- 
sions are much reduced thereby, rendering it easier 
to adjust the position of the tunnels, so as to be 
entirely within the grey chalk stratum, the better 
ventilation of the works both during construction and 
after completion, the reduction in the cost of lining 
and the more easy application of the system of shield, 
combined with the mechanical excavator. The total 
length of these twin tubes and the approaches to 
connect with the main lines of the two countries 
will be about 31 miles. The tubes will be placed 32ft. 
apart from centre to centre, and they will be lined 
throughout with cast iron segments of ample strength 
to resist any possible pressure, and grouted on the 
outside in the usual manner by means of the 
‘‘ Greathed””’ grouting machine. By this method 
the exterior of the tunnels will be completely sur- 
rounded by a covering of cement, which not only | 
prevents leakage into the tunnel, but will also pre- 
serve the plates from corrosion. When the plates | 
are in position the inner face will be lined with con- 
erete and eement and lime-washed, thus providing 
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completion of the whole work is expected to take 
seven years. So much for the sub-marine section. 
As to alignment of the approaches landward, 
on the English side the coast line will be crossed 
by the tunnel close to the south-west face of the 
present Shakespeare Cliff tunnel on the South-Eastern 
Railway under that line, and proceeding, spiral 
fashion, still in tunnel, around the citadel and the 
villages of Farthingloe and Maxton, will reach the 
surface close to the north-west of the latter. East 
of the face there will be a new station, and just 





Sca/e. 


Mile 140 + a a Oe ee 
tome ~~ > — FF 


=f 





THe Encinecr' 





6 9 soMides 








ied 


Scale of Miles. ~ 
Files 


SIPe ind : 





Swain Sc 


TO TUNNELS ON THE FRENCH SIDE 


but there is not much danger of these missing each 
other, either vertically or horizontally, when we 
consider the achievements in this respect of such 
long alignments as that of the great tunnels of the 
Alps, and those of the Severn and Mersey. 

As to the approach land tunnels, these will be con- 
structed in brick according to the usual practice for 
such work. The estimated cost of the British half 
of the undertaking, including the purchase of land 
and buildings, and the existing works at Dover, the 
electrical installation. the drainage heading and its 
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PLAN OF THE TUNNELS AND APPROACHES 


beyond, a junction leading into the London, Chatham 
and Dover Railway, connecting via Canterbury 
and Chatham with Holborn Viaduct and Victoria. 
Proceeding from this junction to complete the spiral, 
the approach will end by a junction with the main 
line of the South-Eastern Railway in the London 
direction close to the Shakespeare Cliff tunnel eastern 
face, and forming direct connection through Folke- | 
stone with Charing Cross, London Bridge, and | 
Cannon-street stations. 

On the French side the alignment will cut the | 








| shafts, winding and pumping machinery, the land 
approaches, the sorting station and sidings, and the 
junction with the South-Eastern and Chatham lines, 
the main tubes, with administration, parliamentary 
expenses, legal and engineering charges, interest 
during construction, and financial expenses, with the 
necessary provision for contingencies, is £8,000,000, 
and it may be considered that the French half of 
the work will cost approximately the same amount. 


The diagrams herewith are reproduced from Sir 


Douglas Fox’s report of 1907. 
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PROGRESS OF ENGINEERING IN THE EAST. 
(By our Special Commissioner.) 
No. XXI.* 

DOCKS AND SHIPBUILDING AT SHANGHAI, 
SHANGHAI DOCK AND ENGINEERING COMPANY, 
LIMITED. 

‘un establishment of engineering and shipbuilding 
yards on the China Coast is of comparatively recent 
date. 
in Shanghai in the days of pioneer work in the 
Yangtsze Valley during the time of the Taiping 
rebellion. In 1900 they, together with some smaller 
concerns, were amalgamated under the name of 
“s C, Farnham, Boyd and Co., Limited.’ In 1906 
another amalgamation was effected, which took the 
name of ‘The Shanghai Dock and Engineering 





Two separate British companies commenced | 
| which occupy positions on both sides of the Whampoo, 


| 


of pay in England. It is on this point the whole 
industry hangs. Material and management are more 
expensive items than in a Western yard, but the 
difference in the cost of labour enables the company 
to compete favourably. A European fitter will do 
more work than a Chinese one, but in some depart- 
ments, notably foundry work and pattern-making, 
the Chinese could hold his own anywhere, both for 
quality and quantity of output. The manager of the 
works, Mr. Wm. Burns, took me over the yards, 


where the flags of all nations are seen on the numerous 
ships frequenting the anchorage. 

I send you a photograph of the United States 
army transport Merritt, of which the hull, machinery, 
and boilers were all built by this company in eleven 
months. The vessel is 300ft. long by 45ft. beam. 


18,000 gallons per minute. With a vessel of moderate 
size on the blocks the dock can be emptied in from 
2 to 24 hours. 

In 1912 this company took over the Vulcan Iron- 
works, a rival establishment, whose works were close 
by, and obtained a long lease of the foreshore between 
the two yards. A speciality is made of building light 
draught steamers of the hollow-stern type, but vessels 
of all kinds have been built, up to 300ft. in length. 
The products of this yard, apart from shipbuildin,,, 
differ from those of its larger competitor, and include 
machinery for saw mills, cotton mills, cigarette 
factories, and oil installations. The founder of these 
works is Mr. John Blechyden, M.I. Mech. E., who stiil 
takes an active part in their control. Mr. A. P. 
Brankston, the general manager, took me over the 
works. 


























U.S. ARMY TRANSPORT MERRIT 


Company, Limited.” 
of £750,000. It owns four separate shipbuilding 
yards, which cover an area of 96 English acres. 
There are five dry docks, two of them capable of 
taking ships 530ft. in length with draught up to 24ft. 


Naturally, works of this kind in the isolated position | 


Shanghai occupies must cover a wide range of useful- 


ness. The primary object was that of effecting 


repairs, but in order to keep a staff large enough to | 


do this with despatch new work had to be uhder- 
taken. It was soon evident that there was a demand 
for small vessels made locally, and this demand 
increased with the facilities for production, until new 
work became the mainstay of the company. Barges, 
pontoons, 
breakers, coasting and sea-going steamers ranging 


trom 100 to 3000 tons, and with speeds up to 15 knots, | 
At the 


have been made complete at these works. 
time of my visit a steamer with a carrying capacity 
of 6000 tons was under construction. 





launches, tug boats, mail tenders, ice- | 





This company has a capital | THE NEW ENGINEERING AND SHIPBUILDING WORKS, 


LIMITED. 

This company was formed in 1900, about the time 
of the big amalgamation of shipyards before men- 
tioned, and commenced work soon after in a small way 
on the Shanghai side of the Whangpoo. 


constructed, the whole cost of these being paid for 
out of current earnings. These extensions have made 
the yard a formidable competitor with the older concern 
—the Shanghai Dock and Engineering Company—and 
have brought at the same time increased trade to the 
river ; for both these companies send men far afield 
in search of work, with the result that ships are brought 
from every port in the East to be repaired and over- 
hauled at Shanghai. The equipment of the work- 
shops comprises hydraulic riveting and flanging 


| machinery, pneumatic tools, and electric drills &c., 


Boilers of various types up to 15ft. diameter are | 


made complete from imported plates. The pressure 
generally called for in the larger sizes is 190 Ib. 


Marine and stationary engines up to 3200 indicated | 


Besides wet docks there is a river frontage of 1000ft., 
with deep water, and during my visit every available 
berth was taken up by steamers under repair. This 
presented such a busy scene that I had a large photo- 
graph taken from the river, which I’am sending with 


So successful | 
| have been its operations that extensive additions to 
| the original plant have been made and a dry dock 





T.S. RIVER STEAMER KIANG WAH 


KIANGNAN DOCK AND ENGINEERING WORKS. 

These works are situated on the left bank of the 
Whangpoo, about two miles further up the river than 
those before described. Formerly they were part of 
the Chinese Government arsenal, and they are still 
contained within its walls. They still belong to 
the Government, although managed and conducted 
as a separate concern, on commercial lines and 

|in open competition with the works further down 
the river. 

The equipment, although not quite modern through- 
out, compares favourably with that of the other two 
works already mentioned. The dry dock is 365tt. 
long with 19ft. of water on the sill. Like all other 
docks in Shanghai, it is constructed of timber, owing 
to the deep mud deposit on which the Settlement is 
situated. Extensive wharves with facilities for 
fitting out and overhauling vessels are built along the 
river front on both sides of the dock. There is a 
long stretch of frontage on which slips have been 
made where new vessels are built. The workshops 
are immediately behind the slips, and are provided 
with heavy appliances and tools of the usual kind. 

During my visit every building berth was occupied. 
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GENERAL VIEW OF THE NEW ENGINEERING AND SHIPBUILDING WORKS, LIMITED, SHANGHAI 


horse-power are built from raw me‘erial, all the 
castings and forgings being made in the works. ‘The 
wide field to be covered by such an enterprise is 
indicated by the production to order of a great variety 
of machinery unconnected with shipbuilding. Pump- 
ing plants, hydraulic machinery, brick presses, tea 
presses, electric sets, bridge work and _ structural 
building materials were all under way at various places 
in the yards. 

The work is done entirely by Chinese under British 
supervision. ‘There was considerable difficulty with 
labour at the commencement, but the patience 
and perseverance of the management, and the industry 
and aptitude of the Chinese, has resulted in a small 
army of skilled workmen whose work compares 
favourably with that of the European mechanic. 
The wages paid amount to less than a third of the rate 





* No. XX. appeared September 26th. 


this. Besides these, there were a number of boats 
in the river on which the company’s men were at 
work. The principal feature of interest is the new 
dry dock constructed in 1909. The main dimen- 
sions are:—Length, 470ft.; width at entrance, 
bottom 60ft., coping 70ft.; depth to floor, 27ft.; 
depth of water at ordinary spring tides, 21ft. on 3ft. 
blocks. The interior consists of mud terraces and 


planks, for it is impossible, owing to the nature of the | 
The | Kiang Wah, with a displacement of 4000 tons. On 


silt soil, to build stone docks in Shanghai. 
entrance is controlled by a steel caisson, the only one 
of its kind on the Whangpoo River. 


floats in 9ft. of water, and there is always a depth | built in Chira. 
It is equipped with electrical | Hankow. 
pumps operated by connections on both sides of the | breadth 47ft. 
The pumps for emptying the dock are | I send a photograph of her. 
| 
| 


of 12ft. on the blocks. 


entrance. 
two 22in. centrifugals, driven by compound surface- 
condensing engines. The engines and pumps were 


‘made at the works, and are capable of discharging 


| The variety of vessels under construction is interest- 
| ing. There were two sea-going gunboats, each of 
1000 tons displacement, two icebreakers for use at 
Taku Bar, a pontoon 250ft. long with 40ft. beam, 
two lightships, one tug, a ferry steamer, and five 
| other vessels of various types, ranging from 50ft. 
| to 70ft. in length. The machinery for all these was 


| in course of construction in the works. 


The largest vessel built in this yard is the s.s. 


the trial trip she steamed 16} knots. This, it should 


The caisson | be noted, is the largest and fastest steamer ever 


She trades between Shanghai and 
Her length is 340ft. and her moulded 
The indicated horse-power is 3000. 
During the years 1911 
and 1912 the output of new tonnage and indicated 
horse-power at these works was greater than that 
of any of the private companies in Shanghai, 
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The keen competition set up by this Government 
institution has been the subject of severe comment 
by those interested in private enterprise. I dis- 
cussed the question with Mr. R. B. Mauchan, the 
manager, and with the managers of the other works. 
Naturally, my sympathies are with the private firms, 
but I must own that, to a great extent, they are 
responsible for the present situation. The amalga- 
nation of 1900 brought about a monopoly, backed by 
one of the leading financial and shipping houses in 
the East. It will be remembered that the existence 
of a similar condition of things in Hong-Kong caused 
the Government there to build naval docks and 
brought the Tiakoo works into existence. Here 
in Shanghai prices were advanced as a result of the 
amalgamation. The New Dock and Engineering 
Company was formed to meet the position, and the 
success of this concern has been almost phenomenal. 
But the Government had still grievances, and the 
nominal severance of the Government Dockyard from 
the arsenal and the placing of it again in commission 
for Government work was the result. For, up till 
1905, the Chinese naval vessels were docked and 
repaired by the local companies. 

This was a big loss to the private yards, but it was 
acknowledged to be within the legitimate sphere of 
# Government to do what it chose with its own 
ships. The reason given for taking up the present 
competitive position was one of finance. The chronic 
‘ hard-upness”’’ of the Chinese Government had 
resulted in the practical closing down of the arsenal, 
and was likely to effect the same result in the new 
attempt at the dockyard. Mr. Mauchan, a well- 
known engineer and a senior member of the staff 
of the Shanghai Dock Company, was offered the 
management. He would only accept the position on 
conditions that the yard should be placed on a com- 
mercial basis, as the risk of closing down under 
otber conditions was evident. This was agreed to, 
and he took with him an able staff drawn from the 
officials of the companies named, and commenced 
work in 1905. 

The lines indicated have been adhered to. The 
Government work is all paid for at the usual rates, 
and private work is obtained in open competition. 
Tt has been alleged that this yard is exempted from 
payment of the duty levied on all imports, amounting 
to 5 per cent. on steel plates, &c., and 5 per cent. 
ad valorem, making 10 per cent. in all. I looked into 
this matter, and am convinced it is not so. All the 
same the principle is wrong. There may have been 
good reason for starting on these lines, but now that 
the New Engineering Company has become a for- 
midable competitor with the Shanghai Dock Company, 
and prices are therefore not likely to be run up, 
the cure might well be considered as effected, and the 
Government treatment discontinued. Mr. Mauchan 
adinits this, but the financial position of the Govern- 
iment is the reason given for continuing, as it was that 
for inaugurating, the present system. But there is 
something wrong in the argument. If the Govern- 
ment pays for all its work now, it can do so if only 
its own work is done in its own establishment. 

The contention of the private companies is reason- 
able and right, and so self-evident that I need not 
reproduce it. Apart from this unfair competition 
with the Government, they are in competition with 
the heavily subsidised Japanese docks at Dalny 
and those of the Germars at Tsingtau. Hong-Kong, 
Singapore and the Philippines—in fact, every ship- 
building and repairing port in Eastern waters—are 
competitors for the trade. 

As to the industry itself. It is the mainstay of 
Shanghai, and employs more men and circulates 
more money than all the others put together. This 
must continue so for many years, but T am greatly 
mistaken if the trade centre does not ultimately 
shift to Hankow, at least as far as light draught 
ships are concerned. There it would be close to 
the existing iron and steel works, and on the verge of 
the coal and iron deposits of the country. 
not advise any new venture in Shanghai, but on the 
Yangtzse there is an opening for enterprise well 
worth consideration by those interested. 





THE REVISED L.C.C. REINFORCED CONCRETE 
REGULATIONS. 
3y EWART 8. ANDREWS, B.Sc. (Enz.), M.C.I. 

Tue regulations governing the erection of rein- 
forced concrete buildings in the London area have 
now been amended by the Local Government Board, 
and have been submitted to the professional societies 
in order to give opportunity for recommendations 
for further revision before they are finally adopted. 
Although London has been slow in adapting its 
building regulations to reinforced concrete construc- 
tion, it is hoped that such regulations when issued 
may be the best of their kind; they are, moreover, 
of more than local interest because it is probable 
that many other authorities will adopt the same 
regulations. We shall point out some respects in 
which, in our opinion, these regulations require 
further amendment to render them reasonable and 
to remove the absurdities which arise from their 
application in some instances, and will deal first 
with the question of working stresses and modular 
ratios. 


I should { 








Stresses in concrete.—These are dealt with in Clause 
35 as follows :—‘‘ Except further provided for in 
pillars, the permissive working stress in concrete 
shall not rama the following :— 


: 
. | Stress~s in Ib. per sq. in. 
Proportions by volume of ¢ ment, anibe sietallt 





sand, ard coarse material. | a 1: 1h:3/1:1:2 
Direct compressive stress —.. ..| 500 550 600 
Extreme flexural compressive stress ..| 600 650 650 
Grip or adhesion between concrete and) 
steel hars honked at both ends... ..| 80 80 £0 


Grip or adhesion between concrete and) 





steel bars otherwise effectively 

anchored at the ends SeAemeat ee 60 60 60 
ae 69 «0 60 
POEM BUC ans ixus Ges ese see Nil Nil Nil 
The values of the direct compressive stress for 


intermediate proportions may be estimated from the 
following equation :— 
100 V 


C = 700 — 


where V equals the volume of the sand plus that of 
the coarse material, per unit volume of cement. 
The values of the extreme flexional compressive stress 
for intermediate proportions may be estimated from 
the following equation :— 
enue + 2 

If V is less than 4}, the stresses in the last column 
shall not be exceeded.” 

In connection with this clause should be read 
Clause 48, which is as follows:—The modular 
ratio for steel and concrete shall be taken as follows :— 


Proportions by volume Maditar 
of «cement, sand, ais 
: aAtlo m. 
and coar e material, 
ate Bah We, sm aes 
1: ae 8 


Stresses in steel. _T a are errr wit thi in Clause 36 : 
—The permissible working stress in the steel shall 
not exceed the following :— 





Stresses in mild steel 
complying with the British 
Standard specification. 


Lb. per square inch. 


m times the stress in the concrete 
immediately surrounding the 
steel (the value of m being 


Compressive stress... 





ebtained in accordance with 
regulation 48) 
Direct stress in longitudinal 
members. 16,000 
‘Tensile stress in web reinforce- 
a ee aera 12,000 
Shearing NNN cco) tas at 32,000 
Application to rectanqular beams. —The general 


effect of these clauses is to penalise the use of rich 
mixtures in a manner which, as we shall show later, 
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Fig. 1 


leads to absurd results in the case of all rectangular 
and many T beams. 

At the outset we should like to point out that the 
decrease of the modular ratio suggested by the Local 
Government Board is based upon the result of the 
best experimental investigations and is so far justified. 
The figures given for the working stresses for the 
concrete, however, do not increase for the richer 
mixtures in anything like the same ratio as obtains 
in actual experiment, so that the regulations are 
scientific in one respect and unscientific in another, 
and since “‘ half a truth is worse than a lie,” we get 
bad results from the whole. 

Different engineers have expressed directly opposite 
opinions as to the result of the variation of the modular 
ratio upon the strength of the beams; the matter 
is rather a subtle one which can be dealt with most 
clearly by the aid of the following diagrams relating 
to singly reinforced rectangular beams. 

Fig. 1 shows the depth of the neutral axis expressed 
as a ratio to the effective depth of the beam for various 
percentages of reinforcement for m = 15, 11 and 8 


respectively. It is clear from this diagram that the 
effect of lowering the modular ratio is to lower 
numerically the depth of the neutral axis, i.c., to 
raise the position of the neutral axis. 

Fig. 2 shows the value of the “ lever arm ” expressed 
as a ratio to the effective depth of the beam for various 
percentages of reinforcement and the same values 
of m as considered in Fig. 1. It appears from this 
diagram that the effect of lowering the modular 
ratio is to increase the value of the lever arm, and it 
is upon this fact that some engineers have based their 
statement that the decrease of the modulus increases 
the strength of the beam. But it must be remembered 
that although the lever arm increases, the depth of 
the neutral axis, and therefore the compression area, 


Values of Lever - Arm 
fs ee ae 
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Fig. 2 


decreases. The bending moment that the beam can 
carry as far as the compressive strength of the con- 
crete is concerned is equal to C x a, where C is the 
total compressive force and a the lever arm; now, 
C for a given working stress is proportional to the 
depth of the neutral axis, so that the safe bending 
moment that the beam can carry is proportional to 
the product of the depth of the neutral axis by the 
lever arm. 

Fig. 3 gives the values of the ‘* resistance modulus ”’ 
of rectangular beams for various percentages of 
reinforcement and the stresses and modular ratios 
specified in the regulations for the various mixtures. 
The resistance modulus is an index of the strength of 
a beam and the above curves form one of the simplest 
ways of designing a beam in practice, because we 
have only to multiply the resistance modulus by 
b d*—+ being the breadth of the beam in inches and 
d the effective depth in inches—to get the bending 
moment that the beam can carry; or, conversely, 
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if our beam has to carry a certain bending moment, 
we can divide by 6 d? to get the resistance modulus. 
and then find the percentage reinforcement to give it. 
If, for instance, the resistance modulus comes equal 
to 110, and c = 600 and m= 15, the intersection 
of the horizontal line through 110 with the corre- 
sponding curve A, gives a percentage reinforcement 
of just over 1] per cent. 

Referring back to the specified stresses, it will be 
seen that curve A is for a 1: 2: 4 mixture, curve B 
is for a 1: 14: 3 mixture, and curve C for a 1: 1:2 
mixture. A glance at Fig. 3 shows that we get the 
absurd result that, except for very low percentage 
reinforcements, according to these regulations, a 
rectangular beam with a 1: 2: 4 mixture is stronger 
than one of either of the stronger mixtures for the 





came percentage reinforcement ; or, in other words, 
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“the stronger the concrete, the weaker the beam.” 
'This absurdity arises from the lowering of the modular 
ratio in accordance with scientific results without 
raising the compressive stress in the concrete 
sufficiently. 

The curve shown in dotted lines is that which would 
obtain if the modular ratio were maintained at 15 
and the stress were as specified for the richer mixtures. 
If, for the 1: 1}:3 mixture, m were kept 11 as 
specified and we think justified—and c were raised 
to 700 lb. per square inch, the curve corresponding 
to B would approximate to that shown in dotted 
lines ; we do not think that 700 would be too high a 
figure for this case. For the 1: 1:2 mixture we 
should require e to be at least 800 Ib. per square inch 
before the beam became appreciably stronger than 
that for the 1: 15:3 mixture with ¢ = 700. We 
cannot call to mind the results of experiments upon 
beams of different richness of mixture, but the results 
of compression tests upon short columns can be 
roughly expressed by the rule mc = constant, or 
the compressive strength varies inversely as ~ the 
modular ratio, so that the stress upon the steel remains 
practically constant. It seems clear from the above 
considerations that if the values of m are to be as 
specified, the values of c should be at least 700 and 
800 respectively for the 1: 14: 3and 1: 1: 2 mixtures. 

Application to T beams.—The objection in the case 
of ‘I’ beams to the figures specified is not quite so 
serious, and as most designers are more concerned 
with T beams than with rectangular beams, it might 
be suggested that it does not much matter. In 
most calculations that are made in practice for T 
beams, the modular ratio does not appear to come 
into the problem because the strength is approxi- 
mately expressed by the formula 

B=tA, (d — -4d,) 


where ¢ = safe tensile stress in the steel, 
A, = area of tensile reinforcement, 
d = effective depth of beam in inches, 
d, = depth of slab in inches ; 


but it must be remembered that this formula is 
only approximately true so long as the neutral axis 
of the beam is outside the slab, and the effect of 
lowering the value of m is to raise the neutral axis, 
so that in many cases in which the above formula 
is applicable for a T beam with m = 15, the formula 
will not be applicable if m = 8. 

Take, for instance, the case of a beam with -6 per 
cent. reinforcement. Fig. 1 shows that for m = 8, 


n sis rae 0 eb ieei ne 
+265, while for m = 15, = °345; ford = 1Ldin. 


d d 
and d, = 5in., therefore, the above formula would 
be applicable for m 15, but not for m = 8. 

Moreover, as the value of m decreases the necessity 
for considering the compressive strength of the con- 
crete increases, because the so-called ‘‘ economic 
percentage ’ of reinforcement, below which the 
strength of the steel is always the criterion of safety 
of the beam, is lower for the lower values of m than 
form = 15. 

Consider, for example, the case of a T beam 20in. 
deep with a slab depth of 5in., and let the effective 
breadth of the slab be 40in. and the reinforcement 
area 5 square inches, 


Calling ; = 6 and r = y 
( 0 


the mean compres- 


sive stress is given by 
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Taking ¢ = 600 for the 1: 2:4 mixture, for which 
m = 15, ¢, = +66 x 600 = 400 Ib. per square inch 
nearly, while for the 1:1:2 mixture, for which 
m = 8, Cn = *54 X 650 = 350 lb. per square inch 
nearly. 

Therefore, the total compressive force C which the 
concrete can take in the two cases is c, bd, = 
200 c¢,, = 80,000 Ib. and 70,000 Ib. respectively. 

The tensile force capable of being carried by the 
steel ist A, = 5 x 16,000 = 80,000 Ib. 

Taking, therefore, the lever arm as approximately 
(d- -4d,) in the two cases, we get as approximate 
values of the safe bending moments which beams of 
the above section can carry according as they are of 
1:2:4 or 1:1:2 mixtures as 18 x 80,000 = 
1,440,000 inch-pounds for the 1: 2:4 mixture, and 
18 x 70,000 = 1,260,000 inch-pounds for the 1 : 1: 2 
mixture. We get, therefore, the same result for the 
above T beam as we obtained for the rectangular 
beam, viz., that in accordance with the regulations 
as revised, the richer the mixture, the weaker the 
beam. 

Application to columns.—The regulations as to 
working stresses do not lead to obviously absurd 
results when applied to columns, but they do have the 
effect of discouraging the use of the richer mixture. 
To get to actual numbers, take the case of a short 





column of 100 square inch section and 2 square inch 
area of reinforcement. The permissible loads in the 
various cases come to :— 
(1) 1:2:4 mixture 
5C0 (100 + 2 x 14) = 64,000 Ib. 
(2) 1:14: 3 mixture 
550 (100 + 2 x 10) = 66,000 Ib. 
(3) 1:1: 2 mixture 
600 (100 + 2 x 7) = 68,400 Ib. 
The above figures show that the increase in strength 
will not be at all proportionate to the increased cost 
of the stronger mixture. 

Reviewing the whole of the amendments which the 
Local Government Board has made in the regulations 
as first proposed by the London County Council, we 
note that the trend is in the direction of greater 
safety. When it is remembered that the floor loads 
given allow a good margin of safety, it appears un- 
necessary to be too meticulous in the choice of the 
working stresses. 








THE BRITISH ASSOCIATION. 
No. III.* 
SECTION G.—ENGINEERING. 

In this section of the British Association a discus- 
sion took place on three papers dealing with problems 
in wireless telegraphy, of which it may be of interest 
to give a brief account. Professor G. W. O. Howe 
dealt with “The Nature of the Electromagnetic 
Waves Employed in Radio-telegraphy and the Mode 
of their Propagation.” He said that 

A very clear conception of the nature of the electromagnetic 
waves employed in radio-telegraphy can be obtained by con- 
sidering those electromagnetic waves which exist in the space 
between the two conductors of a single-phase transmission line. 
If the conductors are flat, parallel strips, close together, and 
connected at the sending end to the terminals of an alternator, 
there is a certain value of the non-inductive load at the receiving 
end which will absorb the arriving energy without any reflection. 
Under these conditions the current and voltage are in phase all 
along the line, and the same is true if the line is assumed to be 
of infinite length. Line resistance and leakage are assumed to 
be negligible. It follows from this that the electric and magnetic 
fields at any point have their maximum values at the same 
moment. Instead of two parallel strips transmitting energy in 
one direction, two parallel discs of infinite extent can be imagined 
with the alternating P.D. applied between their centres. Energy 
would then be transmitted radially in all directions in the plane 
between the discs. The earth could take the place of the lower 
disc, while the upper one could be represented by a conducting 
horizontal plane some distance above the earth. The waves 
produced would be truly cylindrical, whereas those employed 
in radio-telegraphy are spherical. If, now, the upper dise is 
replaced by an inverted conducting cone of infinite extent, with 
its apex almost in contact with the earth, the alternating P.D. 
being applied between the apex and the earth, the electromag- 
netic waves will be almost identical with those employed in radio- 
telegraphy and will vary in the same way with the distance from 
the sending station. This imaginary multi-directional trans- 
mission line, consisting of a lower plane—the earth——and an 
inverted cone, lends itself to simple calculation, because, like an 
ordinary transmission line, and unlike the two parallel discs, 
it has a constant inductance and capacity per mile. It can be 
shown that if the angle between the cone and the earth is 70 deg., 
the relations between the magnetic and electric fields near the 
earth’s surface and the total energy radiated are identical with 
those existing in the ordinary radio-telegraphic wave. As in 
the transmission line already considered, the current and P.D. 
will be in phase at every point, and therefore, contrary to the 
usually accepted view, the horizontal magnetic field and the 
vertical electric field due to a sending antenna are not 90 deg. 
out of phase, but are approximately in phase, except in the 
immediate neighbourhood of the antenna. This also follows 
from the fundamental equations of a progressive, as distinct 
from a stationary electromagnetic wave. 

Dr. W. H. Eccles read a paper on ‘‘ Atmosphere 
Refraction in Wireless Telegraphy.” He said it 
seemed to be agreed among the mathematicians who 
had worked at the subject that wireless telegraph 
signals could not be transmitted a quarter way round 
the globe by means of diffraction. According to 
some numerical results of J. W. Nicholson, a station 
rated at more than a million kilowatts would be 
required for communication with Buenos Ayres if 
diffraction alone were utilised. These calculations 
had all been made on the supposition that the earth 
was a perfect electrical conductor, and that the 
medium surrounding it was electrically homogeneous ; 
but these conditions were by no means fulfilled, and 
it had been suggested that the transmission of signals 
to great distances was successful either because the 
earth was not a perfect conductor or because the air 
was not a perfect dielectric. The other possibility, 
that the electrical heterogeneity of the atmosphere 
assisted propagation had been put forward by him- 
self. The atmosphere was always and everywhere 
ionised to some extent, and was almost certainly more 
ionised at high levels than at low. Heaviside had 
pointed out that if strong ionisation set in suddenly 
at some high level this layer would act as a reflecting 
envelope, and make possible the propagation of waves 
to the Antipodes. At night signals might travel to 
remarkable distances whatever their wave length, 
and this suggested reflection rather than refraction ; 
in the day, signals of great wave length travelled best, 
which suggested refraction. The hypothesis intro- 
duced by the author which attempted to account for 
this was based on the assumption that the sun’s rays 
ionise the atmosphere in such a way that the con- 
centration of ions increased gradually in the higher 
layers of the atmosphere. In this event a ray started 
horizontally would pursue a curved path with its 
concavity towards the earth, and thus if the ionisation 
was great enough an electric ray might follow and 
overtake the curvature of the earth. There was more 
hope of obtaining calculations which should fit in 
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with experience by assuming a law of variation of 


refractive index more in accord with Schuster’s 
views of the electric state of the atmosphere, as found 
by him necessary to account for the diurnal variations 
of terrestrial magnetism. The author was therefore 
working out a case in which the refractive index first 
decreased with increase of height above the earth, and 
then asymptotically approached a limiting value corre- 
sponding to the conductivity of space. If space, as 
suggested by Schuster, was in some degree conductive, 
long electric waves should travel faster than light 
waves from the sun to the earth. The calculations 
given in the paper indicated that if a suitable mathe- 
matical law of variation of refractive index could be 
assigned to the fall of intensity of signals with dis- 
tance might be accounted for numerically without 
any absorption whatsoever. Something rather less 
extreme than this was, however, to be looked for, 
since formule that had been deduced for the absorp- 
tion in highly ionised air proved that some absorption 
was to be expected in the case of rays traversing the 
higher levels of the atmosphere. 

Professor W. E. Marchant dealt with the “ Effect 
of Atmospheric Conditions on the Strength of 
Signals.” He said that although no certain relation- 
ship could yet be regarded as established between the 
strength of a signal and the weather conditions at 
the sending and receiving station, so far observation 
had shown that rain in Paris always corresponded. 
with a diminution in strength of received signals. 
In one case, with a wind of 6 metres per second velocity 
blowing in a north-westerly direction, the signal 
strength fell to half its normal value. The most 
favourable condition for signalling appeared to be a 
cloudy sky at both sending and receiving stations, 
the signals being weaker when the sky was clear or 
covered with light clouds. Rain at the receiving 
station appeared to have a comparatively small 
influence on the strength of the received signals. 
The result of a set of special signals sent from the 
Eiffel Tower on the evening of Saturday, July 26th, 
1913, at intervals of thirty minutes, between 7 p.m. 
and 10 p.m.—which included the time of sunset— 
showed that the increase in strength of night signals 
occurred just after sunset, there being a sudden 
increase in strength of about 70 per cent. This 
change was quite sudden, there being comparatively 
little alteration in signal strength until the sun had 
set, and no perceptible increase in strength after- 
wards. There appeared to be some evidence that 
signals were slightly stronger just after sunset than 
during normal night conditions. 

Dr. J. A. Fleming, who opened the discussion, said, 
as most persons were aware, the most fundamental 
ideas in connection with radiation were now being 
called into question, if not thrown into the melting- 
pot, and the questions raised in the papers were 
therefore of more than ordinary interest. They were 
being asked to part with one theory which was 
incomprehensible, and accept another which was still 
more incomprehensible. Although Dr. Eccles’ theory 
was a very attractive one, it did not explain every- 
thing, and he could not help holding the conviction 
that in wireless telegraphy transmission there was 
some effect which travelled through the earth. 
There was plenty of evidence in support of that view. 
The proper method of investigating the whole subject 
would be through the work of the Radio Telegraphic 
Committee, the appointment of which he had suggested. 
One thing which ought to be done at all stations like 
the Eiffel Tower was to have a self-recording ammeter 
to record automatically variations in the strength of 
the current. Many facts wanted to be separated 
out from one another before any accurate conclusions 
could be formed. 

Professor Nicholson could not agree that any sur- 
face waves in the real sense existed. His own pre- 
delictions were in favour of Dr. Eccles’ theory. 

Mr. Rivers Moore asked that an effort should be 
made to obtain the co-operation of amateur experi- 
menters in wireless telegraphy who should report to 
a central body. An attempt has been made by the 
Post-office to encourage their operators to carry out 
research work, but owing to the calls of public business 
the results, although interesting, were not so complete 
as could have been wished. 

Dr. Eccles said that the suggestion put forward by 
Mr. Rivers Moore was being acted upon, and steps 
were being taken by the Radio Telegraphic Committee 
to organise amateur workers. It was hoped to put 
the scheme in operation within the next six months. 

SECTION A.—MATHEMATICS. 

We pass now, in brief review, the work of some 
other sections, Strangely encugh, several of this 
year’s Presidents dropped into verse at some, s@@ge 
of the address, but by far the sweetest address8/was 
that of Dr. H. F. Baker, President of Section A, 
who made a tender, but insistent, appeal in favour of 
pure mathematics. It, said he amongst other things, 
is not the rival, even less is it the handmaid, of other 
branches of science. Properly pursued, it is the 
essence and soul of them all. It is not for them ; 
they are for it ; and its results are for all time. No 
man who has felt its fascination can be content to be 
ignorant of any manifestation of regularity and law, 
or can fail to be stirred by all the need of adjustment 
of our actual world. And, on the intellectual side, 
of all that is best ascertained, and surest, and most 
definite, of these; of all that is oldest and most 
universal ; of all that is most fundamental and far- 
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reaching, of these activities, pure mathematics is 
the symbol and the sum. 

The tabulation of Bessel and other functions has been 
continued, and the £30 given to the Committee during 
the past year has been expended in the calculation of 
the Elliptic Function Tables according to the scheme 
of Sir George Greenhill, and these are printed in the 
present report with some curves and explanations. 

Seismological investigations cover a report of 
41 pages full of interest, but with a pathetic aspect, 
for it was the last drawn up by that admirable and 
enthusiastic investigator John Milne, who charac- 
teristically finishes his report with an appreciating 
notice of a fellow-worker who he admired, Shinobu 
Hirota. Milne was much missed at the meeting. 

A theory of the magnet was considered by Professor 
S. B. McLaren, who remarked :— 

It is true that the magnetic field due to a magnet is the same 
as that due to a rotating electric charge : it is true also that the 
resultant force exerted by the field on the charge is the same as 
that which it exerts upon the magnet. But it by no means follows 
that this force produces the same results in the two cases. And 
one fact sufficiently establishes a difference. A magnetic field 
does work upon the magnet in changing the direction of its axis 
or the magnet in that field has potential energy ; on the other 
hand, the same field can do no work by changing the axis of 
rotation of the electric charge, because the force on each element 
is at right angles to its motion. Take in particular a spherical 
distribution of charge rotating about any diameter. Set up a 
steady magnetic field, the only effect is to superimpose upon the 
original rotation about an axis fixed in the charge another rota- 
tion about the magnetic lines of force, with an angular velocity 
simply proportional to that force. This second motion accounts 
for diamagnetism, but there is no tendency for the axis of 
rotation fixed in the charge to approach the magnetic lines. The 
diamagnetic field is independent, as it ought to be, of the tem- 
perature, but no paramagnetic field is created. The difficulty 
is evaded by moving still further from the old point of view as 
well as by returning to it, by giving up not only magnetic sub- 
stance but electric substance as well. 

Solar and terrestrial magnetic disturbances.—In 
referring to these, Rev. A. L. Cortie remarked that : 

Sun spots are not only indices of the general state of solar 
activity, but are also most frequently the centres of disturbed 
regions covering considerable areas on the sun’s surface. The 
zones of sun-spot activity are also closely connected with the 
equatorial rays of the sun’s corona, which are such a characteristic 
feature of the corona at times of maximum solar activity. Regions 
of sun-spot activity, with the associated phenomena of facule, 
flocculi and prominences, not unfrequently persist for several 
solar rotations. The coronz of the eclipses of 1893, 1898, 1905 
and 1908 were characterised by bunches of divergent equatorial 
rays, the radiant points or areas of which were indentified with 
regions of long continued sun-spot activity, which were in their 
turn associated with synodical series of magnetic storms. If 
such radiating streaks represent the stream lines of the solar 
influence active in magnetic storms, they conform in their struc- 
ture to the coronal rays already identified as connected with 
sun-spot areas and accompanying series of magnetic storms. 

Radiation.—Mr. J. H. Jeans compared the evidence 
available for the satisfactory explanation of radiation, 
and showed that if the work of Poincaré be accepted 
it entails the assumption of the quantum-hypothesis 
in its entirety, but this is in conflict with the undula- 
tory theory, for which, however, there is a large mass 
of evidence, in that everything from the long Hertzian 
waves to the shortest Réntgen rays obeys the laws 
of reflection and refraction required by the undulatory 
theory. The boldest and simplest attempt at recon- 
cilitation between the conflicting theories lies in 
abandoning the ether altogether, and relying on some 
purely descriptive principle, such as that of relativity. 
There is probably no reason why the ultimate inter- 
pretation of the universe should be expected to be 
dynamical rather than kinetic and descriptive. 

The cognate subjects, “ The Nature of X-rays” 
and ** The Structure of the Atom,” received attention 
in this section. Sir Oliver Lodge, Sir William 
Ramsay, Professor C Barkla, Sir J. J. Thomson, 
Mr. Soddy, Professor Rutherford, and others ex- 
pounded and demonstrated with considerable success 
their views on these fundamental physical problems ; 
furtrermore, the element X% came in for its share of 
notice. 

SECTION C.—GEOLOGY. 

The President, Professor E. J. Garwood, devoted 
his address to a subject which has been somewhat 
neglected, and that is the part played by calcareous 
alge in the building up of rocks, and he showed that 
these plants are responsible for vast and massive 
beds af rocks. Neither are these limited to any 
particular part of the world nor to any special geo- 
logical horizon, but they are found throughout geo- 
logical ages and in different parts of the world, The 
main parts of the address set forth the geological, 
geographical and other features of the deposits of 
this character that have been discovered. 

The development of the Midland coalfields received 
attention at the hands of Mr. Fred G. Meachem. 
He traced the position back to early last century, 
and brought matters down to the present time. 
He commented on the great advances made in mining 
since the first meeting of this Association in Birming- 
ham in the year 1839. 

Women were then employed in the mines, also children under 
ten years of age, and all worked twelve hours or more in the pit. 
‘To-day women are not allowed to work in a mine, and no youth 
under fourteen years, and the hours of labour are restricted by 
Act of Parliament to eight perday. Nearly all the mines worked 
in 1836 were shallow ones, and the output not more than 200 to 
300 tons per week. The approximate area in square miles of the 
known coalfields was and is :— 


1836. 1913. 
South ee WO oo se ee 
Leicester... oe he ee 88 
Se ae ae _ rae 
Salop a ery ee eee 96 
Total square miles os “ED, 22 «0 FOS 


This last caleulation includes the concealed coalfield between 








Chasetown, Aldridge and West Bromwich on the west, and the 
Warwickshire and Leicestershire coalfields on the east, and also 
the concealed coalfield between Cannock, Essington and Stour- 
bridge on the east of the Coalbrookdale and Forest of Wyre 
coalfields on the west. The area between the South Stafford- 
shire coalfield and the Leicestershire and Warwickshire coalfield 
is regarded as one continuous coalfield, with its deepest part at 
Lichfield, Sutton Coldfield and Coleshill, but the basin rising to 
the south as a whole, the thick coal of Sandwell and Hamstead 
will split up into two or three seams, and under these conditions 
will be worked Longwall, with better commercial results. The 
area between the Staffordshire coalfield and Shropshire has been 
most vigorously investigated, and the proofs at Colwich, Hunt- 
ingdon, Essington, Four Ashes and Baggerridge show that this 
area is going to be rich in coals of good quality and laid down 
under conditions that will allow of remunerative working. 
On the Shropshire side very little has been done to extend that 
coalfield to the west of either the Coalbrookdale ‘or the Forest 
of Wyre coalfields, the edges of the old red sandstone preclude 
any hope of extension, but in the Highley and Kinlet and Bil- 
lingsley area it is most probable that future deeper sinkings will 
prove deeper coals than the two seams at present working, whilst 
the area to the east is full of promise. As soon as the Severn 
Valley Fault, which is some 300 to 400 yards downthrow east, 
is crossed a new coalfield will be found, and probably the area 
between it and the old coalfield will be divided into two basins, 
with a silurian anticline between them, as proved by the Claverley 
boring. 

The presence of copper in the sandstones of Exmouth 
was alluded to by Mr. C. Carus-Wilson. He pointed 
out that the ciiff section along the shore to the east 
of Exmouth Golf Links shows the red marls, with 
intercalated sandstones. These were found to con- 
tain copper-carbonate. This is widely distributed, 
and shows itself as bright green patches upon the 
rock. Its presence is due to copper pyrites, which 
occurs as one of the mineral constituents of the sand- 
stone, and which is undergoing decomposition. 
The sandstone is chiefly made up of rounded quartz 
and carnelian grains, bound together by a cement 
composed of the carbonates of lime and magnesia. 
The presence of copper, carnelian, manganese, «c., 
indicate chemical and mineralogical conditions similar 
to those prevailing during the deposition of the 
German Rothliegendes. 

In discussion it was remarked that similar deposits 
in the Midlands also carry distinct traces of copper. 

The structure of lias ironstone of South Warwick- 
shire and Oxfordshire was referred to by Mr. Edwin A. 
Walford. The ironstone of South Warwickshire and 
North Oxfordshire is got wholly from the Middle Lias. 
The Northamptonshire ironstone of the Inferior 
Oolite may be traced in the Burton Dassett hills, 
where it passes into a useless sandstone. Beds of 
the Middle Lias stone are seen in the quarries packed 
with curved and interlacing stems something like 
masses of annelid tubes. They lie upon the bedding 
plane. The author infers that the sea floor of the 
Middle Lias was a tangle of crinoid growth, stage 
above stage. The crinoid sea appears to have spread 
through the Midlands into Yorkshire. Occasionally 
phases of invasion or dominance of shells of parasitic 


brachiopoda are met with. The quarries and sections | 


in the neighbourhood of Banbury show the several 
phases described. 

Explosions in coal mines and the means of pre- 
venting them formed the subject of an evening dis- 
course, given by Sir Henry Cunynghame, K.C.B., in 
such a happy manner that it proved amusingly enter- 
taining as well as interesting. Dispersed about 
the platform, which could accommodate an orchestra, 
were odds and ends of sheets, boards, and built-up 
apparatus, suggesting the scenic effects one is told 
were in vogue in Shakespeare’s time. The effect 
was excellent, the audience started in a merry mood, 
which was maintained by the lecturer's humorous 
ways and sayings and his numerous and successful 
experiments. We may cite an example: A model 
showing a coal face in section, which looked massive, 
but was really built up of blackened blocks of wood, 
was exhibited to demonstrate the method of the 
removal of coal. To show the “ under-cutting”’ 
a block was removed and replaced by a little prop 
to support the upper part of the coal, then the lower 
row of blocks was pulled out to show the completion 
of the process of under-cutting ; the falling of the 
blocks to the floor one after the other raised a hearty 
laugh from the audience ; but when the lecturer, 
after explaining the actual getting of the coal by 
wedges, explosives, or otherwise, demonstrated the 
effect by withdrawing the little prop this brought 
down in a boisterous shower the whole remaining 
lot of blocks, and with them “‘ the house.” By such 
impressive and effective means he led his audience on 
from the early days of coal-mining to the present day, 
and by means of a long wide-bore glass tube he 
demonstrated successfully the relative explosiveness 
of mixtures of varying proportions of gas and air ; 
the explosiveness of mixtures of combustible dust and 
air; the non-explosiveness of non-combustible dust, 
and the power of the latter when raised in a cloud of 
preventing a wave of progressive combustion attaining 
an explosive speed or even stopping it altogether. 
Quiescent non-combustible dust, it was shown, 
allowed a steady wave of combustion to pass, whilst 
»ombustion nearly attaining explosive speed raised 
the harmless dust into an arresting cloudy screen. 

SECTION E.—GEOGRAPHY. 

Protessor H. N. Dickson, in his presidential address 
to Section E, seemed to deplore the exhaustion 
of unexplored regions on the world’s surface, but 
consoled geographers with the fact that they need not 
aig ee for there was plenty of mapping still to 
be done. But he reverted to gloom in drawing a 
picture of the restrictedness of the productive afea 





of the world’s surface and of the awful state of affairs 
when the population should exceed the numbers fop 
which the world can provide. Anyway, he quite 
approved of our geographical position, and asscrted ; 

‘ From their position the British Isles will always be 
a centre of immense importance in entrepét trade, 
importing comunodities from * south’ and distributing 

‘ east and west,’ and similarly in the reverse direction, 
This movement will be permanent, and will inc rease 
in volume long after the present type of purely * east. 
and-west ’ trade has become relatively less important 
than it is now, and long after the British Isles have 
ceased to have any of the special advantages for 
manufacturing industries which are due to their own 
resources either in the way of energy or o! ray 
material. We can well imagine, however, thet this 
permanent advantage of posit ion will react favourably 
(if indirectly) upon certain types of our manufactures, 
at least for a very long time to come. 

Spitzbergen came in for a considerable shire of 
attention in this section. It was disclosed that a iiuch 
more considerable amount of industrial activity js 
being exercised on that island than is the case jn 
many better known and more accessible revions, 
Many countries are involved in these activities, but 
it was asserted that those of British subjects are 
predominant. Various other Governments are (is- 
playing active interest in the operations, but the 
British enterprises not only receive no such en- 
couragement, but, what is worse, have suffered 
severely from the depredations and misdeeds of some 
of the other folks. It was therefore positively 
asserted that the policing of the island had become an 
immediate necessity, and that the best way of 
carrying this out, it was suggested, would be by the 
annexation of the country by Britain. And many 
said, Why not ? But it might not be quite so casy 
after all. 

SECTION L--PHYSIOLOGY. 

Dr. F. Gowland Hopkins, the President of the 
section, dealt in his address with the dynamic side 
of biochemistry. He is a great believer in the 
activity of the simple molecule. His main con- 
tention was that metabolism deals with simple 
molecules. He thought the extraordinarily wide influ- 
ence now attributed to adrenaline confirmed tbis view. 
But he said that, in connection with most biological 
problems, physical and organic chemists have clearly 
defined tasks. To take one instance. In muscle 
phenomena it is becoming every day clearer that the 
mechanico-motor properties of the tissue, its changes 
of tension, its contraction and relaxation, depend upon 
physico-chemical phenomena associated with its 
colloidal complexes and its intimate structure—very 
much like any other machine. 

Colour vision and colour blindness.—Considering 
the significance of these matters in connection with 
both land and sea travel, it is satisfactory to find this 
section giving them earnest consideration. Those 
concerned have attained the stage of realising the 
defectiveness of the wool tests and the advisability 
of adopting a lamp test. The next thing is to decide 
which lamp test should be adopted, and then perhaps 
the most difficult step of all, convincing the authorities 
of its value. 

The effect of altitude on blood, a matter not without 
importance since the advent of aviation, is also 
receiving attention of this section, and contributions 
relating thereto were presented at the meeting. 

SECTION L.—EDUCATION. 

Principal E. H. Griffiths, as President of this 
section, delivered an address which, if there really is 
anything in the value of the dissemination of know- 
ledge by the British Association, should prove of 
much utility and importance. He has investigated 
and inquired into the working of our system of com- 
pulsory education. He pointed out that it has been 
at work forty years, and at the present time was 
costing thirty-four millions a year, yet it appeared 
difficult to find distinct advantages derived therefrom 
any way commensurate with the sacrifices which had 
been made or were being made. He had taken every 
opportunity of ascertaining views of men of various 
occupations and differing social positions in the matter, 
and the impression received was one of universal 
disconter.t. As an example, in his own personal 
experience, some six or seven lads have passed through 
his hands in the position of chauffeurs, all of them had 
been at a primary school for some seven or cighit 
years, all had passed up to the fifth or sixth standard, 
all came with good characters. Yet none of them 
could spell correctly, none keep even simple accounts, 
none derive any enjoyment from reading. He 
thought a great defect in our system in the more 
advanced st«ges is the assumption that all children 
are fitted to profit by more than the rudiments of 
academic education, and remarked: “ In physical 
matters we seem to be wiser. We take account of 
bodily disabilities ; we do not train lame men for 
racing, or enter cart-horses for the Derby ; we do not 
accept the short-sighted or the colour-blind as sailors ; 
but those who talk of compulsory further education 
appear to think that all men are on an equality as 
regards mental equipment. Democracy in_ its 
control of education counts noses rather than brains.’ 
He urged for proper selection of those to attend 
secondary schools. State aid should be restricted 
to those who are able to profit thereby. He is a strony 
believer in the efficacy of research as a means of 





th 


sc 


of 
th 
of 








Oct. 3, 19138 


THE ENGINEER 359 








—_— 
— 


appreciate this he advocated making evident to 
the wor 
science. c : 

Demonstrate to him the close connection between the price 
of his meat and the use of refrigerating processes founded on 
the investigations of Joule and Thomson ; between the purity 
of his beer and the labours of Pasteur. Show the collier that his 
‘atety is to no small extent due to Humphry Davy ; the driver 


king-man his indebtedness to the pioneers of | 


| 
| 
| 


mental development, and so as to lead others to| the open section of the line can be gathered from | and running wheels are 1070 mm. and 700 mm. 


| respectively. When ready for service the total 
weight of a 1—B-1 locomotive is 37 tons. Only 
| one motor is used for propelling the 1-B-1 engines. 
| It is a Deri motor, as used on the Martigny—Orsiéres 
| Railway, and on other single-phase lines. The one- 
hour rating of the motor is 300 horse-power, this 
being the power available at the circumference of 


Fig. 2, from which it will be seen that there is a carry- 
ing cable and contact wire. The normal length of 
the spans is 60 m. A simple suspension system is 
adopted in tunnels. The section of the copper 
conductor and also that of the steel-carrying wire 
is 80 square millimetres. For supporting the over- 
head wires lattice masts are used. In the stations 
































Fig. 1—EIGHT-WHEELED BROWN-BOVERI 


of the electric tramear that his wages were coined by Faraday. 
Make the worker in steel realise his obligation to Bessemer and 
Nasmyth ; the telegraphist his indebtedness to Volta and 
Wheatstone, and the man at the wireless station that his employ- 
ment is due to Hertz. Tell the soldier that the successful ex- 
traction of the bullet he received during the South African War 
was accomplished by the aid of Réntgen. Convince the sailor 
that his good “ landfall”? was achieved by the help of mathe- 
maticians and astronomers ; that Tyndali had much to do with 
the brillianey of the lights which warn him of danger, and that 
to Kelvin he owes the perfection of his compass and sounding 
line. Impress upon all wage earners the probability that had it 
not been for the researches of Lister they, or some member of 
their family, would not be living to enjoy the fruits of their 
labours. If we can but bring some 5 per cent. of our voters to 
believe that their security, their comfort, their health, are the 
fruits of scientific investigation, then—but not until then 


shall we see the attitude of those in authority towards this | 


great question of the encouragement of research change from 
indifference to enthusiasm and from opposition to support. 








SINGLE-PHASE LOCOMOTIVES FOR THE 
RHATIAN RAILWAY. 

THe Rhetian Railway, which has recently been in 
part electrified on the single-phase system, traverses 
the Engadine district of Switzerland. The electric 
lines extend from Bevers to Schuls, from Bevers to 
St. Moritz, and from Samaden to Pontresina. The 
distance between the two first-mentioned places is 
49.1 kiloms., that between Bevers and St. Moritz 
.3 kiloms., and between Samaden and Pontresina 
.3 kiloms. It is a pure adhesion railway. The 
maximum gradient is 2.5 per cent., and the maximum 
curve radius 150m. At Bevers there is a sub-station 
where three-phase current at 23,000 volts and a 
periodicity of 50 cycles per second is converted into 
single-phase current at a pressure of 11,000 volts 
and a periodicity of 162 cycles for use on the railway. 
The three-phase current is derived from the Brusio 
Supply Company. In this sub-station there are two 
1300-kilowatt converters, connected with a fly-wheel 
and direct-current machine, the latter working in 
conjunction with a battery of 242 cells, and having 
a capacity of 1268 ampére-hours. In this way the 
fluctuating load of the railway is equalised, and the 
load on the generators in the power-house is more or 
less steady. 

On the Bevers—Schuls line there are stations at 
Bevers, Ponte-Campovasto, Madulein, Zuoz, Scanfs, 
Cinuskel-Brail, Zernez, Stis, Lavin, Guarda, Ardez, 
Fetan, and Schuls-Tarasp. Switch boxes have been 
erected at Zuoz, Cinuskel-Brail, Zernez, Siiz, and 
Ardez. Sheds for accommodating the rolling stock 
have been erected at Zernez and Schuls-Tarasp. 
On the line from Bevers to St. Moritz there are stations 
at Bevers, Samaden, Celerina and St. Moritz. Finally, 
on the line from Samaden to Pontresina there are 
stations at Samaden, Punt Muraigl, and Pontresina. 

The general appearance of the overhead wires in 








ELECTRIC LOCOMOTIVE 
Fig. 3—DRIVER’S COMPARTMENT 

there are cross supports, whilst in the open the masts | 
carry iron brackets. The normal height of the | the wheels, at a speed of 28 kiloms. per hour, and with 
contact wire above the surface of the rails is 5.5 m., | 950 volts at the terminals of the motors. The motor 
the maximum height—in stations—6.3 m., and the | is erected high up in the body of the locomotive, 
minimum height—in tunnels and under bridges— | and all troubles arising from a low centre of gravity 
4.15 m. The current returns to the converters by | are thus avoided. As our readers are aware, the 
way of the rails, which are connected to the supply | speed of the Deri motor is entirely controlled by 
system by a copper conductor having a section of | brush shifting, and it is therefore unnecessary to 
100 square millimetres. provide tappings on the secondary side of the trans- 

Several firms have built single-phase locomotives | former for regulating purposes. Hand and vacuum 
































Fig. 2—TWELVE-WHEELED BROWN-BOVERI ELECTRIC LOCOMOTIVE 


for this railway, but we only propose to deal with | brakes are fitted to all the locomotives under con- 
those constructed by Brown, Boveri and Co. on this | sideration. Fig. 4 shows the motor, and Fig. 3 the 
occasion. This firm has supplied seven engines of | driver’s compartment. 

the 1-B-1 type, as shown in Fig. 1, and one of the} For lighting purposes a small motor generator is 
1-D-1 type, as shown in Fig. 2. The length of the | used which works in conjunction with a small storage 
former type, measured over the buffers, is 8.7 m., | battery, in accordance with the Brown-Boveri system. 
and the width of the body 2.63 m. The fixed | The pressure applied to the lighting circuit is only 


s : seroma, a Seat A 
wheel base is 2500 mm. The diameters of the driving! 18 volts. Each of the driver's compartments is 
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heated by means of an electrical heater, each con- 
suming 300 watts. The average speed for passenger 
trains is 28 kiloms. per hour, and the maximum 
speed 45 kiloms. per hour. The trains hauled by 
these locomotives weigh !90 tons, and they are capable 
of carrying a load of 53 tons. As will be gathered 
from the illustration—Fig. 1—power from the motor 
is transmitted to an intermediate shaft between the 
driving axles, and then to the driving wheels by 
means of side coupling rods. There is no gearing. 
Since the pressure on the overhead wire is 11,000 
volts and that at the terminals of the motor only 
950 volts, a transformer is necessary. It is of the 
auto-type, and has a capacity of 415  kilovolt- 
ampéres, 60 kilovolt-ampéres of which is utilised 
for heating the train. The transformer gives two 
pressures, 950 volts for driving the main motor and 
300 volts for heating and other auxiliary purposes. 
A blower is connected to the shaft of the lighting 
converter, the air from this blower being used for 


cooling the main motor and transformer. The 











Fig. 4—MOTOR COMPARTMENT 


eurrent collectors, which are of the pantograph type, 
high and low-tension switches, sanding device, and 
whistles are pneumatically operated, the compressed 
air being derived from a small air compressor. 

The electrical equipment of the 1—D-1 locomotive 
differs from that of the 1-B-1 type in that there are 
two 300 horse-power motors instead of one. 








RATING OF ELECTRICAL MACHINERY. 

WE have been provided by the general secretary of 
the International Electrotechnical Commission with the 
following statement regarding the salient points in con- 
nection with the temperature limits adopted at the recent 
Berlin Conference. This is one of the most important 
matters so far discussed by the Commission, and as some 
considerable time is likely to elapse before the official 
report is published, we have pleasure in putting the state- 
ment before our readers. 

It will be remembered that the permissible limits of 
observable temperatures recommended at Zurich in 
January of this year were adopted with only a few slight 
modifications. The Zurich meeting agreed upon the figure 
of 90 deg. Cent. as the highest observable limit for impreg- 
nated cotton and recommended 30 deg. Cent. as the cool- 
ing air temperature, but made no definite pronouncement 
as regards the extremely important point of temperature 
rise. Probably 25 deg. to 30 deg. Cent. represents the 
average cooling condition ordinarily met with in practice, 
but it is known that the cooling air temperature at times 
rises considerably above this average value and cooling 
air temperatures between 35 deg. and 40 deg. Cent. are 
by no means unusual. 

It has now been agreed that instead of an average cool- 
ing air temperature, the maximum probable temperature 
is to be given. Whilst, at Berlin, the majority were in 
favour of adopting 40 deg. Cent. as representing the worst 
probable cooling conditions under which a_ standard 
machine might be required to operate in temperate 
climates, two or three favoured 35 deg. Cent. With a 
view of arriving at a unanimous agreement, this point 
was referred back to the National Committees for further 
consideration. 

Under the conditions of maximum cooling air tempera- 
ture, the permissible limits of observable temperatures 
specified for various insulating temperatures must never 
be exceeded and the values adopted at Berlin and given 
in the table herewith represent the carefully considered 
opinion of the International Electrotechnical Commission, 
and are put forward as approved practice for continuous 
running. The values are to apply only to windings for 
rotating machinery, the terminal pressures of which do 
not exceed 4000 volts and to dry transformers with solidly 
impregnated coils up to 10,000 volts. 

The question of temperature limits for oil immersed 
transformers has been deferred for future consideration. 

We understand that experimental evidence justifies 
the assumption that, in the above-mentioned windings 
to which the limits are to apply, the hottest internal spots 














will not be more than 10 deg. Cent. in excess of the highest 
temperatures observable by the methods of measurement 
recommended by the Commission. 

It is to be noted that the observable temperature limits 
permissible in windings for higher pressures than those 
stated above will be less than indicated in the table, so 
that the same temperature limits at the hottest internal 
spot shall not be exceeded. Thus, for heavier insulations 
it will evidently be necessary to allow for a greater differ- 
ence between the temperature at the hottest internal spot 
and the highest observable temperature, and, we gather, 
specific figures to cover such cases will be recommended 
by the Commission later on. 


Limits of Observable Temperature Adopted by the International 
Electrotechnical Commission in September, 1913. 


Deg. Cent. 
Non-impregnated cotton ..  .. .. ye 80 
Impregnated cotton or paper—general .. ..  ..) .. 90 
Impregnated cotton, single layer field coils, stationary 
Os ee eae ie aan 95 
Impregnated cotton, stationary coils solidly impregnated 
Rd te ota he cer ne, ances. ae 
Impregnated cotton, rotor and stator windings having 
the slot portion solidly impregnated or moulded .. 95 
Enamelled wire, without cotton Ty ee eee 
Mica, micanite, asbestos—general . pe ee weg dn a) 
Mica, micanite, single layer field coils, stationary or 
oe) ch ego ae? fre ko WAG c seh). mre: ints 
Mica, micanite, stationary coils solidly impregnated or 
moulded ee ee ee ee Se: ce See 
Windings permanently short-circuited : 
Insulatec ‘ erate teak: “sp 100 
Non-insulated .. 110 
Commutators—slip rings 90 
ce es 80 


Bearings 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


THE INTERNAL FORCES IN A BODY HAVING ORBITAL 
MOTION. 


-Your correspondent “ Q. Y.’’ seems to be suffering from 
a confusion of ideas. Look, for instance, at the title to his 
letter. Why internal? An internal force is of the nature of 
molecular attraction or of viscosity among the particles com- 
posing the body in question. The existence of internal force 
might also be due to relative strain between certain parts of 
the body. But the greenest graduate knows that centrifuga! 
force is not an internal force, however hazy or precise his ideas 
may be as to what it really is. On re-reading the letter, however, 
I notice that the word “internal ’’ occurs only in the title. 
Perhaps, then, the title may not be “Q. Y.’s” after all, but 
your’s. I am not sufficiently acquainted with the internal 
economy of an editorial oftice to decide this point definitely in 
my own mind. 

What is it, however, that *Q. Y.” really desires to know ? 
I take it that he desires enlightenment on that ancient problem, 
** Does the moon rotate upon its own axis as well as about the 
centre of the earth ?”’ Let me point out in the first place that 
whatever it does now it must have so retated, and that at a good 
high speed, in the past. How otherwise did it get its spherical 
shape ? As for the present, let us take * Q. Y.’s ’ own illustra- 
tion of the crank pin. Increase the diameter of the crank pin 
progressively and, as we know from our youthful studies, we get 
anexcentric. Let the throw of the excentric, A B in the accom- 
panying sketch, be ¢, and let its radius BM be r. Let the 
excentric rotate about the centre line of the crank shaft with 
constant angular velocity w. The excentric is, of course, per- 
forming orbital motion about the point A, but, according to 


Sir, 


Cc 





your correspondent, it is not rotating about the point B. Let 
us take his criterion of centrifugal force and see what it shows us. 
Take any point M in the excentric ; for convenience, on its 
circumference. The centrifugal foree MC on the mass m 
surrounding this point is in absolute units m w* AM. Since 
m and w are constant, this centrifugal force is proportional to 
A M, and may be represented by it. Now A M can be resolved 
into two components A B and B M—that is to say, MC can be 
resolved into two components DC and MD. From similar 
triangles MC:MD::AM:BM. But MC=m w?AM; .. MD 
=mweBM; ie..M D=mo*r. Similarly, DC mwAB 
= m w*t, These equations hold for any particle in the mass 
of the excentric. But what is MD? It is equal to m w?r, and 
is directed radially outwards from the centre of the excentric. 
It is therefore the centrifugal force acting on the particle due to 
the rotation of the excentric about the point B with angular 
velocity w. The component D C is equal to m w? t, and is always 
parallel with A B. 

It is the same with any point in the mass of the moon. The 
force acting on it is made up of two components, one being the 
centrifugal force due to the rotation of the moon on its own axis 
once in 28 days or so, and the other the centrifugal force due to 
the pure orbital motion of the moon round the earth—that is to 
say, it is the centrifugal force in magnitude and direction which 
would act on the particle if it were situated at the centre of the 
moon. APOCENTRIC. 

Greenwich, September 27th. 

[The title is our correspondent’s and not our’s. In disowning 
it, however, we must not be thought to imply that we disagree 
with it. We do not, as a matter of fact, feel altogether inclined 
to accept ‘* Apocentric’s”’ definition of internal force. If 
cent ifugal force is not an internal it must be an external 
force. Centripetal force is clearly an external force ; in the case 
of the moon it is the force applied by the attraction of the earth. 
But can centrifugal force be said to be applied from the outside ? 
If we may say that it is the reaction developed by the body to 
meet the action of the centripetal force, then clearly we can speak 
of it as an internal force without libelling it—-Ep. THE E. | 


SAFETY AND STABILITY OF AEROPLANES. 

Srr,—Apparently your correspondent “ Engineer,” in his 
letter, September 19th issue, page 341, on the above subject, 
is not thoroughly acquainted with the principles of flight. First, 
he confuses the action of a fan with that of a propeller. Because 
many blades are found to be efficient in the case of a fan— 
ventilating giving static thrust—it is quite wrong to assume that 
this applies to a propeller—giving dynamic thrust. Increasing 








the number of blades in a propeller increases skin friction and 
weight—both very undesirable things in aeroplane design 
Furthermore, theoretically one blade would sutflice, as the 
number of blades only enters into consideration in so much ag 
balance is concerned. An efficient propeller as it advances 
on to fresh air deflects a cylinder of air backwards of indefinite 
length, the air so deflected being slip—which is about 20 per 
cent.—-not necessarily lost energy, as it cannot be compared with 
a nut on a bolt working in solid guides. A fan is designed to 
deflect a small volume of air at a high velocity, whereas a propeller 
should deflect a large volume of air at a low velocity. 

An aeroplane banks when turning for the following reason ;— 
Suppose an aeroplane to be making a sharp turn to the left, 
the left wing tip may come almost to a standstill ; it will fal) 
through loss of lift, the resultant bank counteracting centrifugal 
force. Of course, if the banking be excessive, the machine must 
be dived or it will side-slip. I must say, in conclusion, | firmly 
believe that general design will not alter. Safety will increase 
as the skill of the pilot does. I should much like to consider 
noisy exhaust, effects of rotating engines and rising off ground, 
but [ will not, as I think I am intruding on your valuable space, 

Birmingham, September 29th. G. E. Buunpett. 


THE THEORY OF THE GYROSTAT. 

Srr,—In the engineering theory of the gyrostat the most 
important equation is that which connects the components of 
forced and free precision in the compound motion which, \ntil 
a better term has been suggested, may be called “ constrained 
precession.”’ This equation may take either of two forms, 
according as the moments or the velocities of the two com. 
p*nents are in question. In a paper on the subject which | 
submitted at the Engineering Section of the British Association, 
some confusion arose between these two equations, which | <hal| 
be grateful if you will allow me to explain. 

The equation between velocities is 


v = sina sin ¢ v, 
or v = vy sinasin ? 
according as the gyrostat is fitted up for reducing or increa.ing 
the angular speed of driving in the course of transmission. — Hore 
v the angular velocity of free precession, 


v, = the angular velocity of forced precession, 

and sin aand sin ¢, multiplied by a constant, are the co-ordinates 
of a point which determines the instantaneous position of the 
£yroscope. 

The corresponding equations between moments are 

m(v) = tan am (v,) or = m(v;,) tan a. 

My paper had been originally prepared as notes for private 
circulation and under great pressure of time. When it was 
accepted for presentation at the meeting I read it through 
critically with a view to making certain necessary alterations, 
and, revising in haste, I substituted by a corrigendum the equa. 
tion for moments in place of the equation for velocities-—-which 
latter had, save for an obvious misprint, been correctly given in 
my original notes. This erroneous emendation may, I fear, 
have given unnecessary trouble to some readers of my paper, and 
therefore I take the liberty of asking leave to make this explana- 
tion public through your columns. J. W. Gorpowx 

London, September 20th. 


A POWER AND HEATING PLANT. 

Could any reader give an opinion on a question of 
whether it would be more economical to work an industrial 
concern under certain conditions stated hereafter? On live 
steam, condensing the exhaust from a compound or triple- 
expansion engine, or with a simple expansion engine, using the 
exhaust for heating, boiling and drying purposes in connection 
with the industry. ‘The horse-power necessary would be approxi- 
mately 500 horse-power in one unit and the steam pressure 
150 Ib. to 160 1b. 

What would be the relative approximate steam consumption 
of either engine per horse-power-hour? If a simple non- 
condensing engine were used, what quantity of steam would 
be available—7.e., after allowing for losses in the cylinder 
and the temperature and pressure ? There would be needed 
sufficient to raise 1000 gallons of liquor from 85 deg. Fah. to 
212 deg. Fah. per hour, 5500 gallons from 50 deg. Fah. to 95 deg. 
Fah. per hour, and, in addition, about 13.500 lb. of steam per 
hour for drying and evaporating purposes. Would the tempera- 
ture be high enough to boil the liquor ? 

The exhaust steam would be carried a distance of 300ft. to 
400ft. from the engine, and would pass into a coil for the boiling 
of the liquor, and it may be considerable back pressure would 
arise and ample allowance in steam consumption would need 
to be made for the simple engine working under these conditions. 

A few approximate figures showing the amount of steam neces- 
sary to boil and heat the two quantities of liquors and any other 
figures to bear out the opinion that may be put forth will be 
beneficial. INDUSTRIAL. 

October Ist. 

{We would recommend our correspondent to refer to an article 
on a plant at the British Xylonite Works, which appeared in our 
issue of February 16th, 1912. It is entitled ** A Great Saving 
of Coal,” and describes a power and heating plant of the kind 
Ep. THE E.] 


SIR, 


our correspondent mentions.- 


REMOVAL OF OIL FROM FEED WATER. 


Srtr,—We note in this morning’s issue of your paper, page 253, 
the last paragraph of the middle column, that a writer states 
in one of your contemporaries that ‘‘ No amount of chemical 
treatment will remove oil from feed water, and some mechanical! 
filtering process must be relied upon for its elimination.” As 
experts in the design and manufacture of plant for the purifica- 
tion of feed water, may we point out that the above assertion 
is absolutely wrong and quite contrary to standard engineering 
practice. It is generally known among engineers who have 
devoted their energies to the design of feed water purifying 
plant that absolutely all traces of oil contained in feed water 
can be eliminated by means of the alum-soda process. This 
reaction is so very well known that it should be unnecessary 
to describe it, but in view of the statement contained in the 
above paragraph we might say that by means of these reagents, 
added in proper proportions to greasy water, the | itteris rendered 
absolutely free from grease, even though the water is condensed 
steam, in which the grease has been emulsified in the engine 
cylinder. We might add that, as far as we know, it is absolutely 
impossible mechanically to separate the oil which is emulsified 
in the steam during its passage through the engine cylinder, 
no matter how perfect the filters used may be. The most they 
will do is to eliminate the bulk of the grease, but the finely 
divided particles pass right through the filter. 

Waricut’s ForGE AND ENGINEERING Co., LTD., 

Tipton, Staffs, A. G. CorBETT?T, 

September 6th. Managing Director. 








Tue Soctery or Motor MANUFACTURERS AND TRADERS, 
Limirep.—In place of holding the Marine and Engine Exhibition 
at the Agricultural Hall, the Society of Motor Manufacturers and 
Traders proposes to hold a joint Aero, Marine, and Stationary 
Engine Exhibition at Olympia next March. The exact, title has 
not yet been chosen for the exhibition, but aeroplanes, water- 
planes, motor boats, and internal combustion engines as arranged 
for pumping, drilling, electric lighting, and for cinema and wire- 
less telegraphy purposes, will be on show. 
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RAILWAY MATTERS. 


Tus Portuguese Government has signed a contract 
with Senhor Joao Pedro Vierling for the construction of a 
railway from Tomar to Nazaré, and its working for ninety- 
five years, the Government reserving the right to purchase 
after fifteen years. 

Tne New South Wales Legislative Assembly has passed 
a Bill authorising the raising of a £3,000,000 loan, to be 





earmarked for railway duplications and durations, and for | 


the purchase of rolling stock. The Colonial Treasurer 
announced that he did not anticipate any difficulty in 
securing the money in London. 

SEVERAL new Russian railway companies have been 
formed, the more important of which are the Société des 
Embranchements de Chemins de Fer, the Black Sea Rail- 
way Company, the Atchinsk-Minoussinsk Railway Com- 
pany, and the Semirietchensk Railway Company. The 
Russian Government views sympathetically the proposal 
to open up further Russian coalfields by means of railway 
construction, 

Tue Canadian Pacific Railway Company has_ just 
completed plans for new buildings to be erected on the 
site of the old Government House at Toronto, and the 
Grand Trunk Railway Company also contemplates build- 
ing additional premises. On the completion of these 
buildings, Toronto, it is stated, will have the finest goods 
terminals in the world. The new buildings which the 
Canadian Pacific Railway will erect are estimated to cost 
about 500,000 dols., and there will be fifteen railway 
tracks and three granite block-paved cart roads with 
alternate tracks. 

ACCORDING to a contemporary, the London and North- 
Western Railway Company has under consideration the 
model of a signal device for bringing to a stop any train 
which has passed a signal at ‘‘ danger.” The appliance 


is said to be simple, and it is stated that it can be worked | 


very economically and without any expensive addition 
to the existing signal plant. It is intended to be attached 
to the present type of signal, and consists of an arm 
extended from the standard over the rails. Attached to 
the arm is a swinging disc, which, when a signal is in the 


danger”? position, comes into contact with the corre- | 


sponding disc on the cab of the engine, automatically 
applying the vacuum brake and bringing the train to a 
stop. There is also an electrical connection for the 
“danger disc on the signal arm to the signal-box, 


which operates an indicator in the box and informs the | 2 . 
| at 0 deg.; when a block has been cut by a wire, optical 


signalman that an engine passed a signal at danger. 
It has hitherto been considered inadvisable to operate 
steel passenger cars in tropical countries, because of the 


climatic conditions which prevail there, and in adopting | Pe sans t t t in bef Z in h 
a new type of all-steel car for passenger service the South | 10M does not appear to set in before a certain strain has 
| been reached ; the deformation and optical properties 


Indian Railway would seem to be embarking upon a 
policy which has, up to the present, remained untried. 





Although the cars are of steel construction, every precau- | 


tion has been taken in designing them to avoid the risks 
and inconveniences which otherwise would have been 
experienced, The tests made with the cars have shown 
remarkably good results. In the matter of internal tem- 
perature some very satisfactory results have been reached, 
a saving in weight, as compared with the latest wooden 
cars of the same dimensions, also being effected. This 
saving would undoubtedly have been exceeded had the 
designers preferred not to make too sudden a departure 
from existing standards. It is interesting to note that 
several other railways in India and Egypt have placed 
orders with the manufacturers of these South Indian 
Railway cars for steel coaches. 

DuRING a recent test a train consisting of ninety-six 
loaded cars and van was hauled by a single ‘‘ Mikado ” 
locomotive over the Rock Island system from Dalhart, 
Texas, to Liberal, Kansas, a distance of 111.2 miles, in 
five hours. According to The Times Engineering Supple- 
ment, the run was made in order to ascertain the capacity 
of the company’s new “ Mikado ’’ locomotives, and for 
the purpose of the test three trains‘ arriving at Dalhart 
from the West were consolidated into one. The line over 
which the run was made is on a gradually descending 
gradient for the entire distance, Dalhart being 3987ft. and 
Liberal 2853ft. above sea level. The maximum gradient 
against the train eastbound was 0.8 per cent. The 
average speed for the run was 22.2 miles an hour, and the 
actual running times, excluding several stops, was 4 hours 
4 minutes, making the average speed while running 27.3 
miles per hour. The regular schedule of the California 
through freight train, which is the fastest one on the 
system, is 6 hours 10 minutes for this run. The loco- 
motive which hauled the train has a tractive effort of 
57,000 Ib., and the weight on the drivers is 240,000 lb., 
while the total weight of the engine is 320,000 lb. The 
weight of the train was 3770 tons and its length 4430ft. 
The run was made with the consumption of 7 tons of coal. 


IN an article dealing with the construction of the Cape 
to Cairo Railway, a writer in Colonial Infe says :—‘‘ The 
work has been stupendous and the difficulties immense. 
There has been the unfriendly attitude of the natives to 
contend with and overcome; encounters with lions, 
elephants, and other wild beasts in the north-western parts 
of Rhodesia ; and then, as the Congo was approached, the 
ravages of the white ant and other termites had to be 
reckoned with. On one occasion a construction train was 
puffing along with a heavy load of material near Gwelo, 
when a full-grown lion was sighted stretched right across 
the line and basking peacefully in the sun. In reply to 
the whistle of the engine the brute looked up lazily, but 
did not attempt to move. The efforts of the driver and 
stoker to drive him off the line by pelting him with billets 
of wood were equally futile. The train was on the point 
of coming to a standstill when the lion took a sudden 
spring at the engine. Again and again the beast sprang, 
falling clear of the engine every time. The driver then 
realised that the best thing to do was to go full steam ahead 
and trust to the weight of the trucks behind him to keep 
the train on its line and clear the lion from its path. This 
was done, with the result that the lion—a magnificent 
specimen—was cut to pieces by the engine wheels. Quite 
a number of natives have lost their lives by being carried 
off by lions while asleep in their camps. Elephants have 
given trouble by tearing up the road-bed and pulling down 
the telegraph wires and upsetting the posts,” 


NOTES AND MEMORANDA. 


WHILE charcoal should be invariably used in melting 
brass and bronze, states the Brass World, it is not only 
useless in melting aluminium, but dangerous. Aluminium 
is so light that the charcoal is apt to become intermingled 
with it, and the castings made from it will have small 
specks and pieces in them. 

‘““ FERRO-CEMENT ” is the name given to a new road- 
surfacing material that is reported in a contem- 
porary as giving satisfactory service under automobile 
traffic in France. The material consists of a mixture 
of “iron straw,” or threads of iron in a wiry or fibrous 
mass, with cement and sand. The iron is not a waste 
product, but is prepared by machines of special design. 


At the mines of Rammelsburg it was found impossible 
to separate iron pyrites from copper pyrites by the light 
from oil lamps, from incandescent lights, either with clear 
or coloured globes, from either plain or enclosed are lights, 
or Nernst lamps, says Echo des Mines. However, with 
Cooper Hewitt lights this separation proved easy. These 
lights were fitted with fluorescent reflectors, in order to 
overcome partially the excess of green rays. Each lamp 
consumed 3.6 ampéres at 110 volts. 


AccoRDING to a contemporary, a good way to clean the 
deposits or stains from the glass gauges on steam boilers 
is to remove and soak them in the following solution :— 
Water, 6 0z.; salt, 1 oz.; acetic acid, 1 oz. After the glass 
is thoroughly moistened put some baking soda inside 
and place back in the solution. A gas is evolved that 
removes the iron or calcium stains in the tube. The 
solution is harmless to the hands. A cloth drawn through 
the tube dries it and cleanses remaining’ spots. 


Tur production of zine oxide from brass scrap is 
described by Harvey M. Burkey, of Newark, N.J., in the 
United States patent No. 1,061,447. Brass turnings or 
brass waste, mixed with fine fuel, preferably fine anthracite 
coal, are charged in on a fire in a converter, of the Hunt- 
ington-Heberlein type, either working by pressure or by 
suction. The zine passes as zine oxide into flues, where 
it is recovered. At the close of the operation a cake of 
copper agglomerate or sinter, suitable for blast furnace 
or reverberatory treatment, is discharged from the pot. 


EXPERIMENTS made with various kinds of ice—pond, 
granular, snow glacier—support the views of Miigge 
and McConnell against Tyndall and Moseley, who did not 
sufficiently: allow for the time element. Ice welds readily 


continuity is re-established after regelation ; the welding 
at temperatures below the freezing point leads to a struc- 
ture resembling that of crushed marble. Plastic deforma- 


are influenced by the direction of the crystal; granular 
ice is also deformed. 

AN article by E. Gumlich and W. Steinhaus, of the 
Physikalisch-Technische-Reichsanstalt, in the Elektro- 
technische Zeitschrift of September 4th, describes a series 


| of experiments made on bundles of recently annealed 





iron stampings to determine the effect of vibration. The 
bundles were tumbled about in a rotating zine cylinder— 
between one and two falls per second—for one hundred 
hours continuously, and the magnetic qualities tested 
before and after this treatment. It was found that the 
permeability was reduced quite 10 per cent. and the 
hysteresis loss increased by varying percentages, depend- 
ing on the constituency of the iron, the effect being similar 
to that of “ageing”? by moderate continued heating. 
Such an effect would be produced, for example, by rail 
transport over long distances, or in the iron of traction 
motors subject to much vibration. 


THE testing of a large watt-hour meter is much more 
troublesome than that of a small watt-hour meter. The 
difficulties in making the test increase, perhaps, as the 
square of the load to be measured, if the difficulties may 
be regarded as being capable of numerical expression. 
In the first place, the small flexible leads and wires of the 
small instrument are replaced by massive rigid bars or 
cables on the large instrument ; so that it takes much more 
time to insert the testing apparatus in the circuit. In 
the second place, any change in the geometrical disposi- 
tion of bars or cables may alter the magnetic field at the 
tested instrument and thus affect its behaviour. More- 
over, Owing to the large money value of the energy delivered 
by a large watt-meter, a higher degree of precision in its 
testing and checking is desirable. It thus comes about 
that the calibration of large watt-hour meters in place 
is an undertaking requiring considerable effort and care, 
even if their working loads are steady. If their working 
loads are rapidly fluctuating, as on a traction system, 
standard indicating watt-meters become unsuitable, and 
standard watt-hour meters are necessary. 


In a recent discussion on the electric vehicle, Mr. W. W. 
Lackie, the chief electrical engineer of the Glasgow elec- 
tricity works, said that in November last year the Glasgow 
Corporation ordered an electrically propelled commercial 
vehicle which was delivered in February of this year. 
It was sent to Glasgow by rail, and the man who was sent 
to the station to get it, and who had never seen the vehicle 
before, drove it away without any trouble whatever. It 
cost £630 and weighed 33 ewt. empty and carried a load 
of 1 ton. With one charge it ran from 37 to 40 miles, 
and had done this regularly for four months, during 
which period it had run from 550 to 600 miles at a cost 
per mile of 0.6d. This compared with 1.2d. for a similar 
petrol car at a time when petrol was very much cheaper 
than it is to-day, so that there was no occasion to sell 
electricity under 1d. per unit for charging, at the present 
price of petrol. He was warned that this electric car 
would not climb hills, and that in America the streets were 
much more even than in Scotland. This car, however, 
would go up hills in Glasgow that no horsed vehicle 
would think of going up. There was a famous test hill 
in the district of Glasgow, and this car was able to drive 
up it with ease. They previously had horse vans which 
cost £14 each per month to run. The cost of running 
this electric car and allowing 20 per cent. depreciation, 
was £19 per month, but it should be pointed out that this 
ear was doing the work of two vans, so that the Corpora- 
tion was well in pocket over it, 








MISCELLANEA. 


Tue hydro-electric scheme projected by an American 
company for damming the St. Lawrence River at Long 
Sault Rapids has been adversely reported upon by the 
Canadian Commission on Conservation. The require- 
ments of the inhabitants in the districts concerned are not 
considered to justify the undertaking, and it is pointed 
out that the rights in connection with any present or future 
scheme for the use of the waters of the St. Lawrence 
River should be equally shared by the United States and 
Canada. 


THE general manager of the Bradford Corporation 
Tramways, in his annual report, issued recently, refers 
to the trackless system which has been introduced in the 
city as an extension of the tramway system. He says that, 
although the accounts regarding the trackless cars show 
a loss, it is impossible to say whether that loss is a real one 
or not. The railless traction has been debited with its 
full share of the general expenses of the tramway system, 
and it has been impossible to credit it with any feeding 
value it may have had to the general tramways system, 
although that feeding value was undoubtedly there. 


At the Isle of Wight County Council, the Parliamentary 
Committee reported it was still negotiating with regard 
to the proposed Solent tunnel between the Isle of Wight 
and the mainland. No details were announced, it being 
stated that a full report would be given later on. It is 
understood, says the Telegraph, that the scheme under 
consideration is a revival of that which was promoted 
some years ago by the late Sir Blundell Maple, for the pur- 
pose of connecting the Isle of Wight with the mainland by 
a tunnel under the Solent between Lymington and a 
point a little to the east of Yarmouth, Isle of Wight, the 
distance being about three miles. 


Accorpine to The Power User, at a large engineering 
works where suction gas was used for driving engines, 
two or three cases of poisoning from carbon monoxide 
followed each other in rapid succession. Only one man 
was incapacitated for more than a week, but, as cases 
had occurred there previously, a very thorough investiga- 
tion was made into the circumstances. The remedial 
measures taken included complete overhauling of the 
engine—which was very dirty—the transfer of the air 
intake of the engine from the inside to the outside of the 
engine-house, and an improvement of the ventilation of 
the engine-house. No further case has since occurred. 


Masor T. H. Crozier, H.M. Inspector of Explosives, 
has reported to the Home-office the result of his inquiry 
into the circumstances attending the explosion of a 
detonator at the factory of Messrs. Kynoch, Limited, 
at Holford Mills, Birmingham, on July 29th last. Major 
Crozier states that the explosion, which resulted in the 
death of a workwoman, was entirely accidental, no blame 
attaching to any person in connection therewith. The 
inspector makes a recommendation as to the employ- 
ment of india-rubber instead of wood for spreading the 
composition on the tray of the priming machine, and 
expresses his opinion that it is undesirable to employ very 
young girls on work of this nature. 

THE annual report of the association for the mining 
interest in the district of Dortmund and Essen was pub- 
lished recently, and contains valuable statistics respecting 
the development of coal mining throughout the world 
during the year 1912. It estimates that 1245 million tons 
of coal were extracted during the year, of which 39 per 
cent. cxme from the United States and 21 per cent. from 
Great Britain and Germany respectively. The same three 
countries are also accountable for the greater part of the 
coal consumed during the vear, the figures being :—United 
States, 467 million tons; Great Britain, 178 million tons : 
and Germany, 148 million tons. With regard to German 
production the report states that practically all the German 
coal came from Prussia, and of this amount 61-6 per 
cent. was extracted in the Ruhr basin. 


Amonc the results of the experiments recently made by 
the German naval authorities for the purpose of finding 
some means of preventing the rusting of ships’ plates 
was the discovery that in some cases the colour intended 
as a protection actually caused rust. Polished steel plates 
were painted with stripes, and to distinguish them the 
strips were numbered, the figures being painted over the 
stripes in oil colours. It was then discovered that rust 
had started immediately beneath the figures, under the 
very spot where it might have been thought the protection 
was strongest. Similar observations were made in con- 
nection with iron objects other than plates. In experi- 
menting with different kinds of paint, highly polished 
steel plates were painted with one, two, three, and four 
coats of different descriptions of paint. Each coat was 
allowed to dry thoroughly, and then steam was passed 
over the plates. After some time the paint was removed, 
and it was found that the place with only one coat of paint 
was not rusted at all. 


Ir has often been desired to control apparatus connected 
to public electric mains by some means which could be 
put into operation at the central station without the 
provision of special leads for the purpose. Many sugges- 
tions have been made, such as the reversing of the mains, 
or by earthing one pole at the station when it was desired 
to operate the distant mechanism. So far, however, no 
very practical result has been effected, as such means as 
those just mentioned have obvious disadvantages. Control 
from a distance is particularly desirable in the case of 
street lighting. At present clockwork switches are used 
to some extent so as to get over the difficulty, and where 
these are not used—and even where they are in use to 
some extent—a lamplighter is required to make his rounds 
in order to illuminate and to extinguish the lamps at the 
desiredhours. Apart from the question of the cost of labour 
involved, this method leads to the switching on of many of 
the lamps considerably in advance of the time when they 
are really required, and, similarly, the extinction of a 
large proportion of the lamps is delayed beyond the hour 
when lamps are necessary owing to the fact that a con- 
siderable time is taken in making the rounds. So far, 
gas has been in a happier position, for it is possible to turn 
street lamps on or off by a variation in the pressure, and 
thus in competing against electricity for street lighting, 
gas has been at an advantage. 
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An Employers’ Trade Union. 


Ir has been announced within the last few days 
that a new trades union of employers is in process of 
formation. Its object is to consolidate the resources 
of the employers of labour in the United Kingdom, 
and to maintain their freedom to bargain individually 
with free workers or, collectively, with trade unions. 
At a meeting held last week, Lord Dysart being in 
the chair, two large manufacturers who were present 
each promised to contribute £50,000 towards the 
guarantee fund. Each member of the union is to 
be invited to guarantee a sum commensurate with 
his position in the commercial world, the intention 
being to create a fund of £50,000,000—no individual 
guarantee to become operative unless this sum is 
secured. It is conceived by the promoters of this 
movement that the guarantee fund will assist in 
furthering the interests alike of employers and 
employed. Calls on the fund, to the extent of a 
maximum of 74 per cent. in any one year, will, it is 
hoped, be adequate to secure protection for men willing 
to work and employers willing to employ ; and in the 
event of a struggle arising out of any tyranny by 
trade unions, the members would be backed by the 
fund. While it is no part of the policy of this union 
to espouse an anti-trade union policy, the promoters 
are of opinion that the vital interests of the employers 
in all trades must, in view of the happenings of the 
last few years, be defended against the new trades 
unionism. 

Whatever may be the merits or demerits of the 
proposed union, one thing is clear: employers have 
been compelled to adopt some measures for their 
own protection. During the last few years—in fact, 
ever since the Trades Disputes Act became law— 
the country has been in a perpetual state of industrial 
unrest, and this, although there has been a boom in 
trade. As we pointed out in our issue of June 7th, 
1912, the Government knows but one cure for the 
revolution of labour ; it is boards, and more boards. 
If a strike takes place, a board is appointed, either 
pro hac vice or as a permanent institution. This board 
holds an inquiry, and in nine cases out of ten the 
decision is more or less favourable to the workmen. 
As a general rule, it is only where a decision is favour- 
able that it is accepted by the men. Unless they can 
get a ruling in their own favour they prefer to con- 
tinue the policy of the down-tool strike. In these 
circumstances employers are naturally drawn more 
closely together for their own protection. Indeed, 
their having formed this new trade union is but the 
result of the Trades Disputes Act; for we well re- 
member Mr. Asquith pointing out, in answer to the 
criticism that the Act would place the trade unions 
above the law, that it would be competent for the 
employers, as well as the men, to take advantage of it ! 
Opinions as to the wisdom of the new policy are 
many and varied. The Times appears to think that 
it will tend to widen the breach between capital and 
labour, and that it will be regarded as a challenge by 
all members of workers’ unions. Our answer to this 
kind of criticism is that so long as the men are in the 
power of persons like Mr. James Larkin, who combine 
the maximum of effrontery with the minimum of 
responsibility, for bringing about wholesale breaches 
of agreement, the legitimate influence of the trade 
union proper is reduced to the vanishing point. It 
is to defeat those who organise and foment the 
sympathetic and wanton strike that many employers 
of labour are apparently willing to guarantee the 
payment of large sums by way of compensation ; 
and if their wealth is so used it will in no way injure 
the prestige of the trade union officials who have so 
often declared themselves opposed to the down-tool 
strike. As Mr. A. W. Gamage said the other day: 
‘Many threatened strikes, which are almost as bad 
as those which actually mature, would also be pre- 





vented. It is true this action on the part of the 
employers may bring matters to a head, but the sooner 
this comes about the better it will be for everybody. 
The situation as it stands to-day is intolerable 
because the employer is so intimidated and brow- 
beaten that he can hardly call his soul his own.” 
As against this, may be set the opinion of Sir Benja- 
min Browne, who says that as a general rule the 
difficulty of employers is not so much want of funds 
for fighting, as Government and parliamentary 
interference. As he very justly points out, no mere 
fund can get rid of the Trades Disputes Act—that is 
a question of voting power. He concludes: “A 
state of war between capital and labour is not neces- 
sarily normal ; even to-day there are millions of men 
working steadily and contentedly and on friendly 
terms with their employers. These are the men 
and employers who really keep the world going, 
and anything that intensifies the fallacy of 
there being two hostile camps is to be deprecated.” 
While we agree with Sir Benjamin in thinking that 
millions of men are on friendly terms with their 
employers it should be remembered that these are 
the silent and efficient workers. Your workman who 
sticks to his job and treats his union more as a friendly 
society than anything else is generally inarticulate. 
He has chosen the better part because he has learnt 
that it is the better part. He was taught by no 
agitator ; his relations with his employer never form 
the subject of flaming headlines in the evening papers. 
But the quiet and industrious men require protection 
against the demands of the larger class, whose 
imaginary grievances are being shouted at every 
street corner. It is the “ good ’’ employer, too, who 
requires protection ever since the Trades Disputes 
Act made breaches of contract legal. Standing 
alone, he is exposed to attack on all sides. Backed 
by a union of employers he might well be able to 
resist those attacks and to carry on his business on 
his own lines for the benefit of himself and his work- 
men. It is against the insidious and secret forms of 
intimidation that the new union may be able to do 
much to protect the small employer. There are some 
people who fondly imagine that where there is no 
actual violence there is no interference. Even Mr. 
Asquith, when receiving a devutation of employers 
early in 1912, was at pains to point out that nowadays 
there was less violence in trade disputes than there 
was twenty years ago. Mr. Baird, to whom the 
observation was addressed, rep'ied: “I think the 
probable reason is that those who are anxious and 
willing to work are so intimidated nowadays that they 
will not move at all.” 

It may be said, of course, that the new movement 
is nothing more than a counterblast to the sympathetic 
strike. “ If you have the sympathetic strike, we shall 
have the sympathetic lock-out.” We cannot but 
think that even if this view of the matter is correct, 
the employers’ position is perfectly logical. The 
policy which has caused employers of labour to pro- 
nounce anathema upon the Transport Workers’ 
Union cannot be countered unless employers stand 
together. So long as the vast resources of this new 
body are devoted to prevent wanton interference with 
an employer in the conduct of his business, it will 
meet with our support; and it can maintain its 
influence and carry out the most useful werk without 
infringing the legitimate rights of trades unions of 
workmen in the smallest degree. We must not, 
nevertheless, overlook the fact that there already 
exists a very powerful union of engineering employers, 
the Federation, which was established, as far as we 
can see at present, to perform functions almost the 
same as those of the employers’ trade union, and we 
must confess to some doubt as to the actual value 
of another body, so far as the engineering trades are 
concerned. A guarantee fund—or shall we say a 
war-chest ?—of £50,000,000 looks no doubt formid- 
able, but, after all is said and done, the united action 
of employers is quite sufficient to secure the object 
aimed at without any fund of the kind. 


Motor Cultivation. 


Tue place which tractors and motor cultivating 
machines are likely to occupy in the agricultural 
industry is becoming more clearly defined as further 
experience is acquired of their economy and effli- 
ciency, as shown by the results obtained in official 
and private tests. The problem of motor cultiva- 
tion is already a sufficiently interesting one for 
European agriculturists, but it is of vital importance 
for the Colonies, where the only possible means of 
fully developing large territories, at present neglected 
for want of horses and men, is to be found in the 
utilisation of self-moving machines capable of clearing 
and cultivating the land. The French Minister of 
Agriculture and the Belgian Minister of Colonies aie 
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both organising important trials of machines with a 


view of selecting those most suitable for colonial 
work. During the past month tests have been carried 
out at Soissons, and several makers have been 
putting their machines into practical work in order 
to obtain accurate data as to their ploughing 
capabilities. 

In a general way, it may be said that if 
there are few machines actually built that can 
be absolutely relied upon to do all that is 
expected of them, it is fairly certain that some 
of the systems, when properly applied, are capable 
of giving satisfactory results for the rapid cultivation 
of large areas in the Colonies ;_ but it is probable that 
a long time will elapse before such machines are 
available for European agriculturists, whose require- 
ments are much more difficult of fulfilment. The 
solution of the problem depends upon the final 
adoption of one or other of the two main systems of 
cultivation which constitute the principles of nearly 
all the machines constructed. Direct ploughing by 
tractors has already given fairly satisfactory results, 
and of late years has enormously extended the area 
of land put under cultivation in Western Canada, 
the United States and elsewhere. But it is obviously 
a wasteful system of ploughing, because hardly more 
than 30 per cent. of the power is available on the 
draw-bar, and for fairly deep ploughing the use of 
the tractor is out of the question, except under very 
favourable conditions. In countries like Algeria, 
where the soil in autumn is usually dry and hard, 
no system of mechanical cultivation has yet been 
found practical. On the other hand, the advocates 
of rotary cultivating machines affirm that the system 
of “ milling ” the soil—that is to say, breaking it up 
into small clods to the required depth—is much more 
economical of power, and modern agricultural 
chemistry affirms that the soil treated in this way is 
much more productive of crops. This is the basic 
principle of “dry farming,” which has rendered 
possible the cultivation of lands in countries with a 
deficient rainfall, and experiments carried out in 
Franee, Germany and Hungary have shown that the 
system is capable of increasing the yield of crops by 
25 to 30 per cent. Makers of rotary cultivating 
machines endeavour to prove that the “ milling ” 
of the soil is equally suitable for all parts of Europe, 
but judging from the work done by the machines it 
can hardly be said that, for the moment, this pre- 
tension is in any way justified. While the work of 
the rotary cultivator appears to be satisfactory when 
performed in dry weather, it is very doubtful whether 
it can give anything like the same results when the 
weather is damp, since the weeds lying on the surface 
take root again instead of being destroyed. But, 
whilst it may be questioned whether the rotary imple- 
ment will come into extensive use in the temperate 
regions of Europe, it has at least considerable possi- 
bilities in dry countries, or, rather, will have as soon 
as it has developed into something more satisfactory 
than the majority of machines at present built. The 
claim that such machines are more economical of 
power than tractor ploughs has not yet been proved, 
since the complication of mechanism has added enor- 
mously to the weight of the machines, and con- 
sequently they need quite as much power for operation 
as the tractor. By a process of simplification, the 
weight and motive power will no doubt be consider- 
ably reduced. While rotary machines have great 
promise for dry farming, the best work has so far been 
done by tractors of the endless rail type, in which 
the percentage of power available on the draw-bar 
is nearly double that of machines of the ordinary 
type. The trials at Soissons certainly showed that 
the endless rail tractor, with an eight or ten-furrow 
implement, is capable of ploughing to a depth of 9in. 
and more at the rate of something like 3ft. a second. 
The simplification of the endless track mechanism, 
_and the reduction, as much as possible, of the frictional 
resistance and the consequent wear and tear of this 
type of machine is well worth the attention of makers. 
Another satisfactory type of machine is the motor 
plough, in which the power is applied by straight 
toothed spur wheels to two driving wheels of about 
7ft. diameter. This machine showed a very good 
efficiency at Soissons. Apart from these, there are 
different systems of light tractors for cable ploughing, 
but the results obtained so far with these machines 
are not conclusive. 


Official reports on the trials will, no doubt, be 
issued in due course, and it will then become possible 
to judge accurately the merits of the various types of 
machines. One thing has already been made clear— 


or, shall we say, has been made clearer ?—it is that 
the elements of successful types of motor cultivators 
exist, and that perseverance on the part of makers 
must result in a great extension of the use of this 
class of farm implement. 








Malingering. 


THE experience gained in the past few years shows 
that the annual expenditure made by employers 
throughout the country under the operation of the 
Workmen’s Compensation Act of 1906 is constantly 
increasing, and the higher rates of premiums charged 
by imsurance companies, as compared with a few 
years ago, are almost entirely explained by the 
advancing sums annually paid for compensation. 
It is perhaps natural to assume that in a period of 
expanding trade like last year, the employment of 
a considerably larger body of workers would be 
accompanied by a growth in the number of 
accidents, although as a slight set off it has to 
be remembered that the strike of coal miners caused 
a stoppage or interruption in many trades and indus- 
tries other than coal mining. It has been scertained 
that 7,411,000 persons were employed last year in the 
seven groups of industries represented by shipping, 
factories, docks, mines, constructional works, quar- 
ries and railways, or more than 106,000 in the pre- 
ceding year. A comparison of one year with another, 
however, does not afford so clear an impression of 
the remarkable expansion of the financial liability 
of employers under the Act as may be obtained from 
a consideration of the circumstances extending over 
a longer period. For instance, although the number 
of fatal accidents in 1912 was less than in the pre- 
ceding year, even after deducting the terrible loss of 
life caused by the Hulton colliery disaster in 1911, 
there has been an increase of 3.6 per cent. in the 
number under this heading since the beginning of 
1908. On the other hand, the cases of disablement 
have risen uninterruptedly during the five years in 
question, the actual augmentation having been 30 per 
cent. down to the end of 1912. It is, however, 
necessary to bear in mind that an addition of 850,000 
persons has been made, in the same term of years, to 
the army of workers employed in the seven groups 
of industries previously mentioned. 

It is also necessary to remember that in addition 
to expansion in trade and a large increase in the 
number of workers, the question of improper 
claims or malingering—at all events with regard to 
the duration of illness—plays a certain part in con- 
nection with the advance in the total amounts paid 
for compensation every year, and in the average 
payment made, not only in cases of death, but also 
in cases of disablement. On this point the chairman 
of a large and influential manufacturing company, 
in the course of a recent speech to the shareholders, 
stated that the Compensation Act was steadily in- 
creasing in cost, not because there are more accidents, 
but because there was more malingering. He added 
that it was customary to complain of malingering, 
but in his opinion the fault lay with those who inserted 
conditions in the Act which encouraged malinger- 
ing rather than with the men themselves. This 
statement—taken in conjunction with the facts that 
comparatively slight accidents are now reported which 
were formerly not the subject of compensation, and 
that the terms of the Act are at present more widely 
taken advantage of by the workers—seems to be con- 
firmed by the official figures contained in the Blue- 
books relating to workmen’s compensation during 
the past few years. Indeed, it cannot be argued 
in earnest that cases of disablement, which annually 
involve the payment of compensation to the extent 
of nearly five times the total amount paid in cases 
of fatalities, are becoming more serious every year. 
If they were, this would explain the gradual rise in 
the duration of incapacity, but the contention cannot 
be entertained, as numerous accidents are merely 
repetitions of former and similar cases of disablement, 
and the only conclusion is that many workers are 
determined to stay away from their employment 
for the purpose of securing, in instances of slight 
injuries, compensation for the period of the first 
week as well as for any subsequent term. It will 
be recalled that if a workman is away for less than a 
fortnight he cannot claim compensation for the 
first week, but if he is away for a fortnight 
he may claim compensation for the whole period. 
An examination of the records as to the duration of 
the periods of compensation in recent years throws 
interesting light on the course of cases of disablement 
for which compensation was paid in the seven groups 
of industries, and it also illustrates the gradual 
change which is taking place with the object, as may 
now be believed, of obtaining payment from the date 
of the accident, however insignificant the injury may 
be. We thus find that the percentage of cases, for 
all the industries concerned, in which compensation 
was received for less than two weeks, has gradually 
fallen from 11.19 in 1908 to8.52 percent. in 1912. On 
the other hand, in instances where compensation was 
paid for two weeks and less than three weeks, namely, 
from the day of the accident, the percentage of cases 








has risen from 27.28 in 1908 to 31.90 per cent, in 
1912. These figures may be accepted as clearly 
proving the existence of a tendency to malinger 
where unimportant accidents are in question. If 
consideration is given to individual industries the 
position is precisely the same. In metals—extrace. 
tion, &c.—the percentage for less than two weeks 
has declined from 10.46 in 1908 to 7.25 per cent. in 
1912; in engine and shipbuilding it has fallen from 
10.13 to 8.67 per cent.; and in other metal work the 
percentage has receded from 15.30 to 9.77 per cent, 
in the same years respectively. As compared with 
this situation of affairs, it is found that the percentage 
of cases in which compensation has been paid for two 
weeks and less than three weeks has advanced from 
25.04 in 1908 to 31.25 per cent. in 1912 in metals— 
extraction, &c.—from 21.98 per cent. to 30.31 per 
cent. in engine and shipbuilding, and from 24.94 per 
cent. to 31.96 per cent. in the group represented by 
other metal work, in the same years respectively, 
These figures tend to confirm the charge of malinger- 
ing. It is exceedingly unfortunate, on the one 
hand, that a clause in the Act has deprived workmen 
of compensation for the first week in the case of 
slight injuries, unless they remain away from work 
for a full fortnight, whilst, on the other, employers 
are being compelled to pay higher premiums and 
experience longer interruption in working than would 
have been the case otherwise. 

But it is not only with regard to accidents that 
workpeople seem to be taking an unfair advantage of 
the benefits the country has provided for them. 
There is great doubt as to the ultimate effect upon 
the workmen’s friendly societies of the incidence of 
State insurance upon them, for a few months’ working 
of it has revealed much that is new and strange in 
the operations of these societies. It was early seen 
that the claims for sick benefit would be greatly 
augmented, and that it might be difficult to meet 
them with the resources available, but one can 
hardly judge in the short time that has elapsed since 
the Insurance Act came into practical effect what may 
be the ultimate result to these societies, and it is not 
easy to obtain reliable or authoritative statistics 
upon which to form a judgment, But one thing is 
sure; that the excessive amount of sickness benefit 
claimed in this short time is causing the deepest 
concern and anxiety to every official of these societies. 
No friendly society, and it might perhaps be said no 
district, has escaped the evil effects of this increase ; 
it is only too general and too well authenticated. 
The number of sick claims has risen at least 50 per 
cent., and from inquiries made it appears that in 
most cases the percentage increase is nearer 100 than 
50; it affects all branches of labour, and at the present 
time shows no sign of diminution. Not even the most 
ardent advocate of the dignity of labour is able to 
justify this striking development. When all possible 
allowance is made for a reasonable advance in number, 
it is all too painfully evident that some men are taking 
an unfair advantage of the opportunities afforded 
them under the Act, and are not only behaving with 
something less than common honesty in the matter, 
but are doing so at the expense of their own mutual 
aid organisations. 








LITERATURE. 


The Resistance of the Air and Aviation : Experiments 
Conducted at the Champ-de-Mars Laboratory. By 
G. Eiffel. Translated by Jerome C. Hunsaker. 
London: Constable and Co., Limited; Boston 
and New York: Houghton Mifflin Company. 
Price 42s. net. 

[First Notice. ] 
M. Etrrew’s experiments on aeronautical matters 
are so justly celebrated that one must welcome this 
attempt to put them before English readers in their 
own language. One cannot help thinking, however, 
that a little more consideration might have been 
shown those same readers than has been done by 
those responsible for the publication of the volume. 
Meesuring some 10in. by 12ir. and weighing 5} lb. 
or so, the book is not easily handled, nor is its price 
such as to bring it within the reach of all those who 
will be interested in it. The heavy art paper on 
which it is printed, the large type, and, above all, the 
broad margins to the pages are quite unnecessary 
and out of place in a technical work. So liberal are 
the margins that we have been tempted to find what 
area of the pages is actually occupied with printed 
matter. The figure we have arrived at is 40 per cent. 
In other words, 60 per cent. of this volume is nothing 
but blank paper. True, when we come to some of the 
tables the space occupied by print on the page 
enlarges to about 50 per cent. Nevertheless, about 
lhin. could have been trimmed off all four edges of 
the book without even reducing the size of the type 
and without in the least hurting its appearance. 
Much that is in this volume has already been pub- 
lished separately either in book form or in the “ Pro- 
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ceedings” of La Société des Ingénieurs Civils de 
France. Certain of the results are therefore well 
known. We will, however, endeavour to indicate 
the contents of the book without discrimination. 

The work is divided into three chapters, an 
appendix, a supplement, an appendix to the supple- 
ment, and some final notes. In the first chapter a 
description is given of the Champ-de-Mars laboratory 
and of the experimental methods employed there. 
We may say that in THe ENGINEER for August 5th, 
1910, a fairly full description of M. Eiffel’s laboratory 
and apparatus was published. In the volume now 
under review something more than a mere description 
is, however, given. We find, for instance, considerable 
space devoted to a discussion of the best means of 
measuring wind velocity. The results obtained from 
a Casartelli anemometer, a Recknagel anemometer, 
and’ Pitot tubes of various design are compared and 
contrasted with the velocity deduced from the 
measurement of the pressure inside and outside the 
experimental chamber. The aerodynamic balance 
is next described in detail, and the theory and practice 
of its working very fully treated. Methods for the 
direct determination of the centre of pressure on a 
model wing surface, of the distribution of pressure 
over it, and of the direction of the stream lines in its 
vicinity are also explained. The chapter concludes 
with a series of tables showing in detail the manner 
of calenlating the components of reaction, the centre 
of pressure, and the distribution of pressure for a 
curved wing 90 em. by 15 em. with a camber of 1/13.5, 
and for angles of incidence ranging from — 8 deg. to 
90 deg. 

Chapter IT. is headed ‘‘ General Results,” and in 
it are discussed the data obtained from certain experi- 
ments conducted at the Laboratory. Taking as his 
basis his previous experiments at the Eiffel Tower— 
see THE ENGINEER for April 17th, 1908—the author 
lays it down as axiomatic that the resistance of the 
air can be represented by the formula R = K§ V?. 
He then proceeds to find the value of the coefficient K 
for plane surfaces normal and inclined to the wind. 
The subject has been repeatedly studied and is, after 
all, of very little practical importance in aviation, for 
plane supporting surfaces have since Lilienthal’s 
time been discarded. We will only say, therefore, 
that M. Eiffel finds that, as is now well known, the 
coefticient K increases with the size of the plate—its 
limiting value for square plates appears to be about 
0.08, and is reached in all such plates over 1 square 
metre in area—that it is dependent upon the aspect 
ratio of the plate—as the ratio of span to depth 
becomes greater, the area being kept constant, the 
coefficient increases again apparently to a limiting 
value—and that the coefficient is independent of the 
velocity. The well-known fact that the resistance of 
a square plate inclined at about 37 deg. to the wind 
is something like 45 per cent. greater than it is when 
it is placed full on to the wind, is very clearly brought 
out. In passing, it may be noted that M. Eiffel gives 
a formula connecting the coefficient K;, the angle of 
incidence, 7 degrees, and the aspect ratio n. This 
formula in metrie units reads— 

K;/Ky = (3.2 + n/2) ¢/100. 

It holds, of course, orly for plane rectangular plates 
and must not be applied to cases in which the angle 
of incidence7is greater than 12 deg. Above this value 
the equation is known to assume a highly complex 
form. The section on plane surfaces concludes with 
a discussion of the position of the centre of pressure 
at different angles of incidence and for different 
aspect ratios. For all aspect ratios the centre of 
pressure is shown to move forward towards the lead- 
ing edge as the surface is turned from the normal 
position into the wind. For large aspect ratios—the 
only kind of interest in aviation—the advance is at 
first slow, but at about 15 deg. or so a change takes 
place abruptly and the centre of pressure moves for- 
ward very quickly indeed. 

M. Eiffel next takes up the resistance of curved 
surfaces. For this purpose he took four plates, 
measuring each 90cm. by 15¢em. by 0.3 em. thick. 
The first was kept plain ; the three others were bent 
to circular ares of different radii. These radii are 
not stated directly ; we are told that the plates were 
“arched in a circular are having a camber of 1/27, 
1/13.5, 1/7 of the chord ’’—that is to say, these figures 
represent the ratio of the distance between the arc 
and the chord to the length of the chord. We do not 
think this is a satisfactory manner of expressing 
curvature. It requires considerable arithmetic to 


’ 


discover that the radii were 50.6 em., 25.5 cm., and | 


13.4em. respectively, and even with care in the 
working we are not going to guarantee the accuracy 
of the decimal figure. It is true that all arcs having 
the same “camber” are similar—for example, all 
ares havinga camber of 1/2 are semi-circles—but for 
the time being the subject of interest is the behaviour 
of M. Eiffel’s 90 x 15cm. arched plates. Whether 
similarly arched plates give proportionate results or 
not is an entirely different question, and is one requir- 
ing separate investigation. We must not be misled 
on this point, as we may very well be by reading 
M. Eiffel’s book. He has constructed formule 


whereby the lift and drift to be expected from arched 
surfaces having cambers between 0 and 1/7 may be 
calculated for all angles of incidence between zero 
and 10 deg. We repeat, however, that these formule 
can strictly only be held to apply to M. Eiffel’s 
Merely expressing the curva- 


90 x 15 em, surfaces, 





ture in a general way does not make the results any 
the less particular. It is curious to note that while 
the effect of aspect ratio on the lift and drift of arched 
surfaces has been studied—it appears to be the same 
as in the case of plain surfaces—yet this matter of the 
effect of size or scale on the results is entirely passed 
by. In the previous section dealing with flat surfaces 
the author seeks to impress the effect on his readers 
with some diligence. 

A note on the centre of pressure on the same arched 
surfaces as employed above then follows. Here we 
notice at once the ambiguity involved in the author’s 
method of expressing curvature. We read that 
“the centre of pressure for a given angle approaches 
the leading edge as the curvature is diminished.” 
The curvature here spoken of is the mathematical 
conception of curvature. It seems to us that it would 
have been conducive to clearness of expression and 
thought if the author had written ‘ approaches the 
leading edge as the radius of curvature is increased.” 

A very interesting and illuminating section dealing 
with the resistance of parallel surfaces is next entered 
upon. Two circular discs 30cm. in diameter were 
placed one behind the other and normal to the wind, 
the velocity of which was 10cm. per second. The 
foree exerted on the forward disc is found to be practic- 
ally constant, while the distance between the two discs 
is varied from 15 em. to 90cm. But a curious point 
is noted: it is constant at a figure—7.5 kilos. per 
square metre—somewhat higher than what it would 
be if the second disc were not there—6.75 kilos. 
per square metre. The force on the rear disc when 
the pair are 15 cm. apart is negative—that is to say, 
if this dise were free to move it would be pushed 
towards the front dise. As the distance is increased 
from 15cm. to 45cm. this negative force actually 
increases. At the latter point it reaches a maximum, 
but it is not until the distance is 68 cm.—nearly 
24 diameters—that it vanishes entirely. From 
68 cm. to 90 cm. the force is positive and increasing, 
but even at 90cem.—three diameters—the force on 
it is only 2.25 kilos. per square metre, as compared 
with 7.25 kilos. per square metre on the front disc. 
To confirm the fact that a sheltered disc can move 
against the wind, M. Eiffel mounted the forward 
disc rigidly at the end of a rod and arranged the rear 
dise to be slidable on this rod. When the distance 
between the discs was less than 68 cm. the rear disc 
was attracted towards the front disc. When the 
distance was greater than this it was repelled. 

A similar series of experiments was carried out on 
a pair of rectangles measuring each 20 cm. by 40 em., 
and precisely similar results were obtained. The 
pressure on the forward plate was again constant and 
slightly greater than what it would be if the rear plate 
were absent. [Greater is correct; the text, page 62, 
second line, says less, but the diagram Fig. 37 makes 
it quite clear that the behaviour of the rectangular 
plates is in conformity with and not diametrically 
opposed to that of the circular dises.|_ There is again 
a negative force on the rear plate when the plates 
are 15cm. apart. This negative force increases to a 
maximum as the plates are separated, then decreases, 
becomes zero, and changes sign just as before. 

A pair of similar plates pierced with holes to repre- 
sent lattice work showed, as might be expected, quite 
different results. The forward lattice, it appears, 
sheltered the rear lattice quite appreciably, even when 
it was 90 cm. away ; but throughout the range from 
5em. to 90cm. there is everywhere a positive and 
not a negative force on the rear lattice. The holes, 
therefore, have this effect : they entirely prevent the 
attraction noticed with similar sized unpierced plates. 

M. Eiffel, in a footnote, suggests that these experi- 
ments “‘ have a practical application to the sails of 
ships and to bicycle racing, where the cyclist is 
drawn along by a pacemaker on a motor cycle.” 
Even more important, we think, is their revelation 
of the possibility of “‘ suction’? between passing air- 
craft. 

The effect of superposing one plane above another, 
as in a biplane, is next discussed. It is concluded that 
so far as the head resistance or “‘ drift’? is concerned, 
this, leaving the supporting struts out of account, is 
the same as it would be in an equivalent monoplane— 
that is to say, in a monoplane having the same total 
supporting area. But as regards the vertical reaction 
or “ lift,’ matters are otherwise. There is a distinct 
loss of effective area in the biplane arrangement. 
This loss varies with the distance between the planes. 
Thus when the angle of incidence is between 6 deg. 
and 10 deg. there is a loss of 26 per cent. of effective 
area when the gap is two-thirds of the span, 23 per 
cent. when it is equal to the span, and 18 per cent. 
when it is four-thirds of the span. The assumption 
made in practice that there is no interference when the 
gap is equal to the span is therefore very far from the 
truth. This, of course, was also shown to be the case 
in the similar experiments conducted last year at the 
National Physical Laboratory—see THE ENGINEER 
for December 6th, 1912. M. Eiffel, however, has 
carried the subject a trifle farther than the Teddington 
people. He shows that the loss of effective area in 
a biplane depends not only on the ratio of gap to span, 
but that in any given case this loss varies with the 
angle of incidence. At low degrees of inclination, 
say, below 2 deg., there is, in fact, very little loss at 
all, no matter what, within reason, the gap to span 
ratio may be. Between 6 deg. and 10 deg. the loss 
is a maximum, but after 10 deg. or so it falls off again. 











Above 18 deg. approximately the loss actually changes 
to again. In other words, above this angle more lift 
can be obtained by arranging the supporting surface 
in two planes than by arranging it in one. This 
point is not drawn attention to in the text, but Fig. 40 
makes its truth quite clear. It is not by any means 
easy to explain the phenomenon, but it is neverthe- 
less worthy of note. 

Passing over a section devoted to the resistance of 
cylinders, cones, spheres, and bodies compounded 
of these shapes, we come to one in which is set forth 
the results of an investigation into the distribution 
of force over the face and back of (a) a square flat 
plate, (b) a rectangular flat plate, and (c) a rect- 
angular cambered surface. Looking at all three 
cases at once we notice several points of great interest. 
First, it should be observed that the vacuum on the 
back of the surfaces when the angle of incidence is 
less than about 20 deg—that is, at all practical flying 
angles—always provides at least two-thirds of the 
total force in action on the surface. This fact, that 
the upper surfaces of aerofoils are of much more 
importance than the lower, has, of course, also been 
demonstrated at Teddington. The distribution of 
the forces in action are shown by M. Eiffel in three 
diagrams—Plates XXIIJ. to XXV.—whereon each 
surface at each angle of incidence is shown twice in 
plan, once from above and once from below. Contour 
lines are drawn on these plans representing respec- 
tively the suction on the upper surface and the pres- 
sure on the Jower. This method of representing the 
distribution of pressure is no doubt satisfactory for 
most purposes, but it does not lend itself readily to 
easy interpretation. Those who really desire to see 
all the facts in their true bearing at one and the same 
time—there is no use looking at a matter like this in 
bits—cannot do better, in our opinion, than construct 
a plasticene model from the data given in these 
diagrams. The result in a few instances would, we 
think, cause surprise, particularly among those who 
have attempted to solve this problem mathematically 
in general terms. On the under side, the pressure 
side, the model would be simple enough, but on the 
top side, the vacuum side—we are thinking specifically 
of the 90cm. by 15cm. plate curved to a radius of 
25.5cem. and lying at an angle of 15 deg. to the 
current—the model would be found to be cut up in a 
most curious and complex manner by the intersection 
of two valleys at right angles. 

We have now come to Chapter III. This is headed 
** Aeroplane Wings,” and deals principally with the 
results of tests carried out on a variety of wings, 
some of them designed by M. Eiffel himself for the 
purpose ot his experiments, and others being models 
of those employed by well-known designers, such as 
Wright, Voisin, M. Farman, and Blériot. The 
results are all more or less similar and are set forth 
diagrammatically in plates attached to the back of 
the book and numerically in the appendix. The 
Wright wing is chosen for detailed study in the text. 

For anything other than a perfectly plain wing 
the angle of zero inclination is not the angle of zero 
sustentation. In most cases the chord of the wing 
must make quite an appreciable negative angle with 
the wind before the sustentation vanishes. It has 
been proposed to take this position of zero sustenta- 
tion as the origin from which to measure the inclina- 
tion. By so doing, it is pointed out, the lift can be 
expressed by a formula of the form K = A 4, for at 
low angles of inclination, such as are used in actual 
flight, the lift-incidence curve is to all intents a 
straight line. This formula is thus to replace one of 
the form K=B-+ A 6’, wherein @’ is the angle 
between the chord and the wind. The simplification 
obtained is not great, and is surely not worth much 
bothering about. But what is important to notice 
is that, as M. Eiffel points out, the simplification is 
obtained at the expense of accuracy. Aeroplanes 
do not, or should not, fly at negative angles. We do 
not therefore need a formula which will fit the experi- 
mental curve from, say, — 3 deg. to + 8deg. Between 
2 deg. and 8 deg. is the important range, and between 
these two points the experimental curve is without 
sensible error a straight line. This straight line, 
however, does not cut the horizontal axis at the angle 
of zero sustentation, but considerably farther back. 
Taking this point as the origin from which to measure 
inclination, we again get a formula of the form 
K=A0e". This formula now fits the working range 
very accurately. Above and below that range it 
makes no pretence to being useful. Having remarked 
on these facts, M. Eiffel next points out that both 
these origins are difficult to determine, and that, at 
any rate, a designer, in practice, knows no other 
inclination than that measured by the angle between 
the chord and the wind. It is to this definition of 
inclination that he subsequently adheres. Tacitly. 
therefore, he commits himself to a formula of the form 
K=B-+ Aé, wherein B and A are constants for 
any given wing at a given speed. 

We do not propose to follow M. Eiffel in the analysis 
of his results with the different wings specified above. 
This is a portion of the book of extreme value to the 
designer, but it must be studied in conjunction with 
the diagrams and the tables relating to it. One 
important point, however, we cannot pass over in 
silence. In the case of the Wright wing—and the 
result is typical of others—the distribution of pressure 
is shown to be very unequal. With the velocity of 
the wind at 10 metres per second a pressure of 
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2.5 kilos. per square metre is registered on the under- 
side near the leading edge and a suction of 11 kilos. 
immediately above on the upper side, or a total force of 
13.5 kilos. At 30 metres per second—67 miles per 
hour—this pressure would be multiplied by 9 and 
would be 120 kilos. per square metre, or 24.6 ]b. per 
square foot. The average pressure over the wing 
at the same speed would be about 9 1b. per square 
foot. That the maximum pressure is nearly three 
times the average should be borne in mind by designers 
when settling their factor of safety. 

The remaining sections of the third chayter are 
all interesting, but we have no space left to deal with 
them at all fully. They inelude one wherein are set 
forth the results of experiments with scale models of 
two aeroplanes, an R.E.P. and a Nieuport monoplane, 
and another in which the application of allthe preceding 
results to the design of full-sized machines is explained. 
M. Eiffel illustrates the last-named section by actual 
examples, The remarkable degree of correspondence 
between the figures as calculated solely from the date 
of the experiments on models and the results obtained 
in practice as supplied to M. Eiffel by the makers of 
the machines dealt with is a testimony to the accuracy 
with which the experiments were conducted. A few 
assumptions have to be made, however, which some- 
what rob the work of its completely satisfactory 
character. It is assumed, for instance, that in passing 
from the model results to the prediction of what will 
be obtained in a full-sized machine, the lift and drift 
coefficients are to be increased uniformly by 10 per 
cent. to allow for the change of scale. Again, ir. 
predicating from experiments on model wings per s¢ 
the lift, drift, &e., to be expected from a full-sized 
machine in toto an estimate has to be made of the 
resistance to be expected from the body, motor, 
stays, &c., of the actual aeroplane. This resistance 
is of the greatest moment in the calculations, and a 
little more light on how to estimate it would not have 
been amiss. In the case of a Blériot monoplane it is 
estimated as equivalent to the resistance of a square 
plate 1 square metre in area held normal to the wind. 
For a Wright biplane the equivalent normal area is 
stated to be 1.8 square metres. For a Nieuport 
monoplane it is shown by model experiment to be 
0.66 square metre, and for an R.E.P. machine 1 square 
metre. The variation is thus considerable, and we 
do feel that the author should in justice to himself 
have explained how his estimates were arrived at. 

In the appendix to the three chapters which we 
have dealt with above the principal numerical results 
of the researches covered by these chapters are 
assembled. This plan of f12eing the text from lengthy 
tables and substituting for them diagrammatic curves 
meets with our heartiest approval, and might well 
be copied by other authors of technical treatises. 
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T. FRAME THOMSON. 


Ir is with great regret that we have to record the 
death of Mr. T. Frame Thomson, which took place 
as the result of a gun accident at his home, Caen 
Wood Towers, Highgate, on Tuesday last. 

Mr. Frame Thomson’s name is perhaps best known 
generally in connection with the series of lectures 
known as the Frame Thomson lectures, which was 
founded by him under the egis of the Institution of 
Civil Engineers. The lectures, of which Mr. Frame 
Thomson himself delivered the first three in 1911, 1912, 
and this year, are intended specially to bring engi- 
neers more into touch with the commercial side of 
their profession, and meet with general approval. It 
was Mr. Frame Thomson's idea that, having himself 
in the first three lectures opened out the subject in 
general, there should be in each succeeding year a 
further lecture on some special branch of the subject 
by an expert in this particular branch, and we have 
little doubt that this intention will be carried out. 

Mr. Frame Thomson was an acknowledged authority 
concerning matters connected with the Argentine 
2nd with South America, and was actually to have 
sailed for the Argentine to-day. Indeed, it is under- 
stood that it was while unloading some sporting guns 
previously to taking this voyage that the accident 
which caused his death took place. He was chairman 
of the United Tramways of Montevideo, of the 
Anglo-Argentine Tramways Company, of the Cordova 
Light, Power, and Traction Companies, and of other 
South American undertakings, as well as of the Otis 
Steel Company of America, and he was almost as 
well known in the United States and in Canada as 
he was in the South American Continent. 

Mr. Frame Thomson was only forty-six years of age. 








H.M.S8. AURORA. 


THE light cruiser Aurora was launched on Tuesday last 
at Devonport Dockyard, the launching and naming 
ceremony being performed by Mrs. Lambert, wife of 
Mr. George Lambert, Civil Lord of the Admiralty. 

This vessel is the first to be launched of the series of 
eight similar vessels of the ‘‘ Arethusa ”’ type, which were 
included in the 1912-13 naval programme. The seven 


other vessels of this class are the Arethusa, which has 











H.M. LIGHT CRUISER AURORA 


BUILT AT DEVONPORT DOCKYARD 








given the name to the series, and which is being built 
at Chatham Dockyard; the Galatea, Inconstant and 
Royalist, which are being constructed by Beardmore and 
Co.; the Penelope and Pheton, which are being built at 
Barrow by Vickers Limited ; and the Undaunted, which 
is being built by the Fairfield Company. All of these 
vessels are, it is understood, to be fitted with Yarrow 
small-tube boilers, and are to be turbine propelled. 

No official particulars have hitherto been published 
concerning either the exact size of these cruisers or as to 
the horse-power with which they are to be fitted, and the 
following figures are therefore to a large extent con- 
jectural. It is believed, however, that the length is in 
each case in the neighbourhood of 450ft., the beam 39ft., 
and the draught about 13ft. 6in. The turbines of the 
Arethusa, Aurora, and Undaunted are reported to be of the 
Brown-Curtis type, and of the Galatea, Inconstant, Pene- 
lope, Pheton, and Royalist of theParsons type, the horse- 
power being between 30,000 and 40,000. The estimated 
speed is 30 knots, but in the case of the Aurora at any rate 
a speed of two knots in excess of this is anticipated. 

According to “ Jane’s Fighting Ships, 1913,”’ there is 
to be a 5in. belt of Krupp type armour amidships, and a 
24in. belt at the ends, while the same authority gives the 
armament as being probably either six or eight 6in. guns, 
or a mixture of 6in. and 4in. guns. 

These vessels are, to use Mr. Winston Churchill’s own 
words, to be destroyer-destroyers, and are designed to 
be fast enough and powerful enough to overtake and 
destroy any destroyers belonging to a hostile fleet. 

The illustration shows the Aurora just after the launch. 








THE YEOVIL RAILWAY COLLISION. 


COLONEL voN Donop’s report to the Board of Trade 
on the collision, by which three lives were Jost, that occurred 
at the Pen Mill Station, Yeovil, of the Great Western 
Railway, on August 8th, has just been issued. 

An excursion train from Paddington to Weymouth 
stood on the down line in the station. When it arrived 
at Yeovil the load was above the maximum for Evershot 
bank, so a milk truck and a third-class bogie coach were 
taken off the front of the train. This had been done and 
the engine was backing on to its train when a second train 
—the 1.20 p.m. ordinary from Paddington—ran into the 
rear of the excursion train. Owing to the engine having 
been detached the brakes on the latter were applied and 
the last coach had to stand the brunt of the collision, and 
it was in this vehicle that the three passengers who were 
killed were riding. 

All the signals were against the driver of the second 
train. The distant was not lowered at all, but the outer 
home was pulled off as the train approached it, and then, 
as the inner home was being reached it, too, was pulled 
off for the train to draw up to the starting signal. Except 
for some doubt as to where the train was when the home 
signals were respectively lowered, there is no dispute as 
to these facts; the driver admits that when he passed the 
signal-box the starting signa! was at danger. 

At this point there is a dispute between the driver and 
signalman as to what then happened. The signalman 
maintains that he noticed when the driver was approach- 
ing the starting signal that he was going to overrun the 
signal. Just then the driver looked back at the signal-box 
and the signalman threw up his arms to warn him. The 
driver, however, asserts that it was when he was passing 
the signal-box that he looked up—in accordance with 
custom. He saw the man gesticulating and was puzzled 
as to what this meant—whether or not something was 
amiss with the engine. While then he was cogitating 
as to what the signs meant he ran by the starting signal. 
Owing to some vehicles being in an adjoining siding the 
driver’s view of the line ahead was interrupted, and he did 
not see the standing train in time to avoid a collision. 

Colonel von Donop is inclined to accept the signalman’s 
story in preference to the driver's, but, the inspecting officer 
remarks, even were the latter correct the facts did not 
justify his passing a signal which was not lowered for him, 
and which he had already seen to be at danger. 














DR. RUDOLF DIESEL. 


A MYSTERY, which at the time of writing is still unex- 
plained, attaches to the disappearance of Dr. Rudolf 
Diesel, who left Antwerp for Harwich on Monday evening 
last by the Great Eastern Railway Company’s steamer 
Dresden, It appears that Dr. Diesel, who had been 
spending the week-end at Ghent with Monsieur Georges 
Carels, of the firm of Carels Fréres of that city, was crossing 
to England with Monsieu: Carels and Monsieur Luckmann, 
the chief engineer of Messieurs Carels Fréres, in order to 
attend the annual meeting in London, on Wednesday last, of 
the Consolidated Diesel Engine Manufacturers, Limited, of 
which he was a director. The three gentlemen dined 
together on board the steamer and afterwards strolled 
about on deck, It was a fine warm night, and it is reported 
that Dr. Diesel, who was in excellent health and spirits, 
appeared to enjoy the voyage. At 10 p.m. the three went 
to their cabins, having arranged to meet at breakfast at 
Harwich. The vessel reached Parkeston Quay between 
5 and 6 a.m., and between 6.30 and 7 a.m. Mon- 
sieur Carels instructed a steward to go and ask Dr. Diesel 
if he were ready. It was then discovered that he was not 
in his cabin and that his bed had not been slept in. An 
examination of the boat showed that he was nowhere on 
board, and the ticket collectors could remember no one 
answering to his description having gone ashore. The 
foregoing is an outline of the facts, and they unfortunately 
point to Dr. Diesel having fallen overboard during the 
voyage. At present, however, it is not certain that he did 
not go ashore at Harwich, and there is just a hope that he 
may have done so unnoticed. 








WritTInG on the care of brushes in the columns of 
Power, Mr. F. Garthmann says :—Most instructions on 
the care of brushes of dynamos or motors state that one 
should draw a piece of sandpaper back and forth over the 
commutator, with the sanded side against the brush. 
Just why it should be drawn back and forth, the write: 
could never understand, since in most brush holders, with 
the exception of copper brushes, there is always a certain 
clearance between the brush and the holder in order to 
make the brush slide easily up and down and make sure 
contact with the commutator. Giving the matter a 
little thought it is easy to see that drawing the sandpaper 
back and forth will cause the brush to rock in the holder and 
thus make a loose fit between the brush and the com 
mutator. In the writer’s opinion, the sandpaper should 
be drawn in the direction of rotation of the commutator 
with a pressure on top of the brush and slightly against 
the rotation of the commutator. In no case should the 
sandpaper be drawn against the direction of rotation with 
pressure on the brush; on the back stroke the brush 
should be lifted clear of the commutator. 


In an article on the Leclanché battery, appearing in 
The Central, issued by the Central Technical College, Mr. 
Maurice Solomon shows that the sack type of. Leclanché 
element represents a considerable advance on any of the 
previously existing types. In the writer’s opinion it is 
unquestionably the most efficient type of Leclanché 
element yet produced. Although as the actual figure for 
its efficiency shows, there is still considerable room for 
development, discriminating buyers who are desirous 
of getting the utmost possible yield from the Leclanché 
cell should, it is stated, never use any but the sack type. 
It is dearer to make and to buy, but the additional cost 
is not so great as the additional capacity. From whatever 
point of view the output of the cell is considered, whether 
as against its volume, as against its weight, or as against 
its price, the sack type is the best of all Leclanché types. 
An additional recommendation of this type of cell is that 
it lends itself to production in much larger sizes than does 
the porous pot or other type. The heavy currents which 
are obtainable without undue polarisation, especially 
from the larger sizes, enables this type of cell to be used for 
a great many purposes for which primary batteries would 
not generally be considered suitable. As examples, may 
be mentioned the driving of fans, running of smell motors, 
and similar work, for which these cells are not infrequently 
| used in inaccessible places where power supply is not 
| available and the re-charging of accumulators would also 

be a troublesome matter. 
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FOUR-CYCLE SINGLE-ACTING GAS ENGINE 


THE NATIONAL GAS ENGINE COMPANY, LIMITED, ASHTON-UNDER-LYNE, ENGINEERS 











“THe Encinecr” 


GAS PLANT AT? THE JACCRINGION ELECTRI- 
CITY WORKS. 

RecENT extensions at the Accringtcn electricity works 
have had the effect of making the plant one of the most 
interesting of its kind in the United Kingdom. No other 
municipal central station engineer in this country has 
done what the chief electrical engineer at Accrington has 
done, namely, put down a gas plant with the necessary 
































Fig. 1 


for lighting and power purposes. But the load at Accring- 
ton has been increasing, and some time ago it became 
necessary to erect motor generator sets in order to supply 
three-phase current to outlying districts, and to install 
some three-phase generators to run in parallel with the 
continuous current sets through these motor gene- 
rators. On studying the matter, Mr. Gray, the chief 


electrical engineer, arrived at the conclusion that gas 
| plant was the most suitable for his purpose, and accord- 
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equipment for ammonia and tar recovery. 





Prior to these 


extensions the plant at Accrington was quite ordinary. s | 
It simply consisted of trip'e-expansion high-speed engines | been running for some time, and they are giving entire 


driving continuous-current dynamos supplying current | satisfaction. 





Motor Generator 
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Fig. 2-ARRANGEMENT OF THE NEW GENERATING PLANT 


the National Gas Engine Company. 





ingly he ordered two 1000 horse-power gas engines from 
The sets have now 


Judging from what we were told when we | 
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Swain 


inspected the installation, it is not at all probable that 
any more steam plant will be erected at this station. 
Not many years ago doubt existed as to whether gas engines 
were suitable for driving alternators in parallel. Early 
experiences indicated that they were not, but there is 
now no difficulty in this direction. At Accrington, where 
the load is fairly steady, the sets work perfectly, and we 
are told that they have done so ever since they were put 
in use. Of course, many large gas engines are now to be 
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found driving alternating current machines in parallel, 
but those at Accrington are the largest in use in any 
municipal central station in this country. 

The engines which are skown on page 362 are of the four- 
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crank tandem enclosed eight-cylinder four-cycle single- 
acting type, and they run at a speed of 200 revolutions per 
minute, Each is coupled to a Bruce-Peebles alternator gene- 
rating three-phase current at 6600 volts and at a periodicity 
of 50 cycles per second. They are rated at 750 kilowatts 
with a power factor of .8. As the illustration on page 362 
shows, they are of the open revolving field type, with 
the exciters directly coupled to the shaft. They are 
designed for an overload of 25 per cent. for two hours 
and of 50 per cent. momentarily. The efficiency at full 


load is 93 per cent., at three-quarter load 91.75 per cent., 
The temperature rise 


and at half-load 88.75 per cent. 


spindle. 
position very soon break and lose their temper. The 
exhaust valves are composed of cast iron, and have a 
short steel stem at the lower end to carry the spring. No 
water cooling is employed in connection with these valves. 
Each exhaust valve has a renewable seat. The inlet valves 


can be removed in a period of ten minutes—this applying | 
The exhaust valves can | 


to the top and bottom valves. 
also be removed in about the same time. We are also 
told that whilst an engine is hot a line of pistons can be 
removed in one hour. 

Two low-tension magnetos are employed for ignition 








Fig 3—COOLER, STEAM BOILER AND AIR COMPRESSOR 


after twenty-four hours’ run with full load was guaranteed 
not to exceed 60 deg. above the engine-room temperature 
Owing to the fact that the machines are worked in close 
proximity to the gas plant, the windings were specially 
impregnated to withstand the action of the gas fumes. 

The drawing—Fig. 1—shows the general principle on 
which the engines are constructed, but this drawing does 
not relate to the sets at Accrington, for as we have said 
they have eight cylinders distributed over four cranks, 
so that each crank receives the impulses from two cylinders. 
Since the engines are of the four-cycle single-acting type, 
the ‘erank shaft receives four impulses per revolution, or 
800 impulses per minute. By employing this number of 
cylinders the manufacturers have been able to avoid 
the use of water-cooled pistons and water-cooled exhaust 
valves. Cooling water is only used for the cylinder 
covers and jackets. Forced lubrication is used throughout, 
the oil being supplied to the various parts by pumps of 
the valveless type. The pumps are in duplicate. Before 
the oil enters these pumps it is drawn through filters, 
which are also in duplicate. It is, therefore, possible to 
clean a filter without putting the engine out of service. 
After the oil leaves the pumps it is forced through a cooler 
which is in circuit with the pipes which supply cooling 
water to the cylinders. The whole of the cooling water 
passes round the internal tubes of the cooler. All the 
bearings of the engines have cast iron shells lined with 
white metal. 

For operating the valve gear a two to one steel reducing 
gear is employed with helical steel teeth, the large gear 
wheel being mounted on the cam shaft. The cam 
shaft is carried in bearings which are supplied with oil 
under pressure from the oil pumps. All the cams and 
rollers are case-hardened. 
crank shaft the governor is fitted. This actuates the air 
and gas valves in the throttle box. The usual speed 
regulating gear is fitted. All the connecting-rods have 
marine adjustable top and bottom ends. As can be seen 
from the illustration on page 366, the cylinders are cast 
separately, and bolted together in the manner shown. 
The cylinders are devoid of liners. Extreme care, we are 
told, has been taken to avoid trouble arising from expan- 
sion, and up to the present the manufacturers have not 
had a cracked cylinder on any of these engines working on 
producer gas. The exhaust pipes are so designed that 
they can expand quite free!y, and the same applies to all 
other parts of the engines. 

The bottom pistons are of the usual trunk type, and are 
fitted with hardened steel piston pins, having large dimen- 
The rings are of the Ramsbottom type. A cast 
iron sleeve connects the top and bottom pistons together. 
This sleeve is ground in the lathe together with the pistons. 
It forms a distance piece and a means of packing the 
space between the two pistons. A chrome nickel steel 
bolt passes through the sleeve and holds the pistons 
together. The sleeve works in a metallic packing placed 
in the middle cover or intermediate head. The latter is 
held stationary by radial screws. The packing is com- 
posed of many cast iron rings, working on the cast iron 
sleeve. It has been found that when this form of pack- 
ing is properly lubricated it has a very long life. The 
top cylinder and metallic packing are lubricated from a 
sight-feed lubricator driven from the cam shaft. 

The inlet valves are fitted in a self-contained cage 
provided with an operating lever spring and valve stem 
guide. An isolating valve is used to prevent the gas and 
air uniting and forming an explosive mixture in the inlet 
pipes. No loose springs are used for holding this 
valve in position, but it is firmly secured to the 


sions. 


At the right-hand end of the 


purposes, each being driven by chains from the cam shaft. 
The low-tension current is passed through coils, and the 
pressure so raised. The high-tension current is led to a 
distributor and supplied to the plugs in the proper order. 
Each cylinder has two ignition plugs, and each plug on 
each cylinder is fed from a different magneto. Suitable 
arrangements are provided on the end of the cam shaft for 
indicating the starting position. Barring gear is fitted for 
turning the engine by hand. The engines are also fitted 
with emergency governors, which are set to operate in 
the event of the speed exceeding 12 per cent. of the normal 
value. The engines are said to be extremely easy to handle 
and no difficulty is experienced in synchronising the 
generators to which they are coupled. We are told that 
the two sets can usually be paralleled in about one minute 


| is used, as shown in the foreground of Fig. 3. 


as 


Experience has shown that springs used in this | another 50-cycle set of the same kind, and dealing with a 
| proportionate amount of the load. 
| at Accrington works 165 hours per week, and the other 


One of the engines 


56 hours a week, which corresponds with the hours y orked 
at the cotton mills to which current is supplied. The 


| consumption of lubricating oil for the whole of the plant 


for one week is 35 gallons. Careful tests have revealed 
the fact that the fuel consumption per unit generated 
averages about I1}lb. The general arrangement of the 
engines, &c., at Accrington is shown in Fig. 2. 

For starting the engines a motor-driven air compressor 
It is capable 
of compressing air up to 350 lb. per square inch. The ay 
is delivered into steel receivers, which are also show in 
this illustration. These receivers are, in turn, con- 


| nected to the engines and the air is admitted to the | itter 


when starting. It is, of course, necessary to have a plenti- 
ful supply of water for cooling purposes. This water js 
circulated by pumps and cooled by water coolers supplied 
by Heenan and Froude, Limited, of Worcester. One of 
these coolers is to be seen in Fig. 3 close to the air 
cylinders referred to above. Another view of one 
of the coolers showing the interior is given in Fig, 4. 
These coolers are very small for the work they per- 
form. Coolers of this type consist of a horizontal cham. 
ber or casing. The lower part of the casing contains 
the hot water. As Fig. 4 shows, the chamber contains 4 
number of concentric metal plate cylinders fixed about 
one-sixth of an inch apart and arranged in several sections, 
They are carried on a shaft, which is revolved at a low 
speed. ‘he revolving cylinders are open at both ends 
and they are all of the same length. The lower portions 
dip into the water in the casing, and as the cylinders 
revolve a thin film of moisture on each side of each plate 
is carried into the upper portion of the casing. A cased 
fan at one end of the machine draws air through the 
annular spaces between the cylinders. The water to be 
cooled is circulated by means of a small centrifugal pump, 
‘rhe air and water are passed through the cooler in contrary 
directions, and bafHles are fitted to ensure proper dist ribu- 
tion, and in order to increase the efficiency of the machine, 
As the cylinders revolve the thin film of water on the sur- 
faces of the cylinders is partially evaporated by the air 
passing over them. This evaporation causes the heat 
given to the cylinder plates by the warm water to be 
rendered latent. Heat is also extracted from the water 
by conduction. Thus it will be seen that the cylinders are 
continually cooling the water. The amount of water 
evaporated varies according to the temperatures within 
the limits 1 to 3 pei cent. of the amount of water circulated, 
There are no other water losses. The air leaving the 
machine is entirely free from loose moisture. Very little 
power is required to drive these machines. 

After leaving the engines the exhaust gases are passed 
through horizontal water-tube boilers built by Messrs. 
Jos. Adamson and Co., of Hyde, and the steam generated 
in these boilers is delivered to the Mond gas plant. The 
amount of water evaporated at a pressure of 100 Ib. per 
square inch is equal to 2 lb. per brake horse-power at tull 
The gases pass through the tubes and heat the 
water on the outside. One of the boilers is to be seen in 
the background of Fig. 3. The boilers are supplied with 
feed water by a motor-driven three-throw feed pump, 
which draws a portion of the cooling water passing round 
the exhaust pipes of the engines, the temperature of the 
supply averaging about 130 deg. Fah. 

rhe general lay-out of the gas producer and recovery 
plant, built by the Power Gas Corporation, of Stockton- 
on-Tees, is shown in Fig. 5. It consists of two units, each 


load. 

















Fig. 4-COOLER WITH COVE? REMOVED 


and a-quarter, counting from the time the air is turned on 
to the time the switch is closed. One point which the 
makers call particular attention to is the flexibility of 
these engines under adverse circumstances. On one 
occasion, we are told, an accident happened to an engine 
of this kind erected in a power station worked with coke 
oven gas at a colliery. The accident was caused by the 
use of unsuitable water, which gave rise to an accumula- 
tion of sediment in the cylinder jackets, covers and 
exhaust pipe. This led to the usual result, i.c., a seized 
piston. The faulty line was completely withdrawn, and 
within two hours the set was running in paraliel wlth 


rated at 1250 indicated horse-power. The producers 
are of the Mond pressure type provided with water 
bottoms and fitted with wide fire-bars. Cheap bituminous 
coal is used, and is obtained from a mine only a short dis- 
tance from the station. Jt is well screened and then fed 
into a hopper. A bueket conveyor next lifts it to bunkers 
erected on a steel framework over the producers. The 
fuel is discharged into these bunkers as it is required. The 
fires in the producers are kept about 44ft. thick and are 
supplied with hot saturated air and extra steam. The 
amount of live steam is adjusted so that the temperature 
of the incoming air before it is superheated is 85 deg. 
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Cent. Gas from each producer is led through a tubular 
superheater to a collecting main. This superheater is 
composed of concentric tubes, and the hot producer gas in 
theannularspace warms up the incoming sat urated air which 
js passed through the fire in the producer bell. Dust catchers 
are arranged at the base of the superheaters, where the fine 
dust carried over by the fires is collected and periodically 
discharged. "The temperature of the gas in the collecting 
main is about 400 deg. Cent. After leaving this main the 
gas is passed through the first washer, consisting of an 
oblong enclosure placed over a water trough. In this 
trough there are two revolving “ dashers”’ resembling 
paddle wheels. These produce a fine spray which causes 
the tine particles of tar in the gas to be deposited in the 
water trough and to escape through lutes at the sides into 
an external trough from which it is removed by ladles and 
placed in suitable containers. 

Next the gas is led to another washer. This is con- 
structed on similar lines to the one already described, but 
the water used in this washer contains about 2 per cent. 
of sulphuric acid. Owing to this a chemical reaction 
takes place and a solution of ammonium sulphate is 
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and then allowed to fall through to the store on the ground 
floor of the sulphate house, where they are bagged and 
sold without further preparation. At present about £5 
a week is being realised on the sale of tar. Possibly a 
pitchmaking plant will be put into service at an early date. 
Pitch should fetch about £2 per ton, as compared with 
10s. per ton for tar. We are told that the revenue for 
the sale of sulphate is between £40 and £50 per week, 
at the current market price of about £2 i0s. per ton. One 
unit is produced with 14 1b. of coal, the amount of coal 
used per week being about 85 tons. At present between 
120,000 and 130,000 units are generated by the gas plant per 
week, which corresponds to a load factor of over 40 per 
cent. If, however, we reckon one set as a stand-by, the 
load factor on the remaining set is 100 per cent. A new 
load involving the supply of about 350 kilowatts is shortly 
to be connected. 

The gas plant is worked in conjunction with a fully 
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equipped chemical laboratory, where daily costs of the 
fuel, gas, and by-products are ascertained. The engines@ 
have now been running about nine months and supplying 
a large proportion of the load on the station, which is 
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Fig. 5—ARRANGEMENT OF THE GAS PLANT AT ACCRINGTON 


formed. This is drawn off at intervals and conducted to 
a stock tank, and at the same time an equal volume of 
new acidulated water is added. The process, like all others, 
is therefore continuous. The gas now passes through a 
spray arrester to two vertical coolers, and during its 
ascent in these coolers it meets a fine falling cold weter 
spray, and this causes it to deposit most of its tar. After 
this the gas is led to a governor resembling a small gaso- 
meter, and the rising and falling of the moving part of 
this controls the supply of air to the producer bells through 
a butterfly valve by allowing a varying quantity of the air 
to escape into the atmosphere. The airis put under pressure 
by Roots blowers. The gas is now passed through two 
centrifugal cleaners running at 1400 revolutions per minute. 
Each is about 5ft. in diameter and contains eight blades. 
At this point the remaining traces of tar are extracted 
and the gas is given a final cleaning by passing it through 
a sawdust scrubber. Finally the gas is metered and is 
passed by way of an 18in. main to the engine-house, where 
it goes through another gasometer known as an anti- 
pulsator. 

As we have said, the air is put under pressure by two 
Roots blowers, and it then passes up a tower, where it 
meets a broken stream of hot water from the gas cooling 
towers. Therefore the air is considerably heated and also 
saturated with water vapour. On leaving these towers the 
extra live steam from the boilers already referred to is 
added in the manner described. The mixture is then 
superheated by the producer gas in the superheater towers 
just before it enters the producer bells. In the same shed 
that contains the Roots blowers there are two motor- 
driven centrifugal pumps for circulating the water through 
the gas cooling towers and the cooling water tower, as well 
as the air heating tower. Pressure gauges are also fixed 
in this shed, and these show the pressure at various parts 
on the equipment. From thestock tank the ammoniacal 


liquor is lifted at intervals by an ejector to a tank in the 
sulphate house. It is afterwards drawn into a steam-heated 
evaporating tank and boiled until sufficient crystals are 
produced. These are withdrawn in a nearly dry condition 
through a hopper in the base and dried in a hydro-extractor 


rapidly growing during the day owing to the number of 
textile and other works which are driving their machinery 
with electricity. 








RORIZONTAL DIESEL ENGINES AT THE 
KINGSTON ELECTRICITY WORKS. 

On Friday last we were invited to witness the official 
starting of the new Diesel sets at the Kingston-on-Thames 
Electricity Works. This is one of the old single-phase 
stations, put into service in the early days of electric 
lighting, and it contains some plant of a very antiquated 
type. The supply was commenced in 1893, so that the 
station is now twenty years old, and, needless to say, it 
was originally a steam station pure and simple. The 
original alternators, built by Siemens Brothers, are revolv- 
ing armature machines and are coupled to Belliss engines. 
There are now two 50-kilowatt sets, one 100-kilowatt set, 
and three 200-kilcwatt sets, all separately excited. Three 
small Belliss sets provide the exciting current. 

The old engine-room equipment seems to have done 
good service, but undoubtedly the new plant, installed 
to cope with additional load, will show marked advan- 
tages, and should be the means of making the Kingston 
Electricity Works more successful financially. In spite 
of the present price of fuel, the Diesel engine is a great boon 
in stations of this kind. The elimination of stand-by 
losses is one important item, and there are other advantages 
besides. Within the last few years many of these engines 
have been erected in stations such as that at Kingston, 
and unless something very unforeseen occurs this form of 
prime mover will certainly be very largely employed in 
small stations in the near future. It is interesting to note, 
however, that whilst up to the present the vertical type 
of engine has been used most extensively for public 
lighting in this country, those at Kingston are horizontal 
engines. Some engineers assert that there is nothing 
more reliable than a slow-speed horizontal engine, but, 
seeing that all the steam sets at Kingston are vertical, it 





is a little surprising to find that horizontal Diesel engines 
have been put down in this station. It seems, however, 
that whilst the chief engineer, Mr. Edgcome, has no fault 
to find with the vertical steam engine, he believes that 
when it comes to Diesel sets the horizontal type is pre- 
ferable. 

High-speed vertical engines occupy less space than low- 
speed horizontal engines, but as the question of space was 
not of vital importance at Kingston the former type did 
not commend itself in this particular instance. There are, 
of course, some who contend that Diesel engines are not 
suitable for high speeds, and perhaps they are not very far 
wrong. At any rate, Mr. Edgcome has satisfied himself 
that the low-speed horizontal type is the most suitable for 
the conditions prevailing at Kingston. 

The new plant consists of one four-cycle four-cylinder 
horizontal Diesel engine rated at 400 horse-power, and 
one two-cycle two-cylinder engine rated at 500 horse-power. 
Each engine is coupled to a 270-kilowatt single-phase 
2100-volt Siemens fly-wheel alternator. The former set 
will usually run eighteen hours a day and the latter six 
hours a day and also on top load. This latter set is designed 
for an overload of 25 per cent. Both engines, which were 
built in the M.A.N. works at Nuremberg, are designed for 
working with very heavy fuels, such as tar oil and certain 
qualities of tar. Endeavours are being made to purchase 
a fairly clean water-gas tar, but there seems to be some 
difficulty in procuring this at present. The engines are 
now working on petroleum residue oil and are showing 
excellent results. The guaranteed consumption per 
kilowatt-hour for the 400 horse-power set were .603 Ib. 
at full load, .64 lb. at three-quarter load, .7 1b. at half 
load, and 1.14]b. at quarter load. The corresponding 
guaranteed figures for the 500 horse-power set were .64 lb., 
.681lb., .831lb., and 1.25 lb. On test, we are told, the 
actual consumptions proved superior to the guaranteed 
consumptions. The guarantees were based upon a fuel 
having a calorific value of 18,000 British thermal units, 
and the fuel actually used was found to conform with this 
standard. 

As we have said, the 400 horse-power engine is of the 
four-cylinder four-cycle type. For each pair of cylinders 
there is a separate bed-plate, and between the crank 
throws there is an intermediate bearing. Planished steel 
casings cover each crank pit entirely up to the front of the 
cylinder, thus giving the engine a very fine appearance. 
To each pair of inlet valves, as to each two adjoining 
exhaust valves, there is but a single rod motion, and the 
rods for both these purposes are operated by a single 
excentric. It therefore follows that for the four cylinders 
there are but two valve excentrics actuating inlet and 
exhaust valves. These excentrics are driven from a 
side shaft on each extreme inside of a pair of cylinders, 
and in the same manner motion is imparted to the fuel 
pumps in pairs. A shaft across the cylinder covers 
operates the rockers of the injectors, and when desired the 
indicating gear. 

Whatever objection may be raised to the horizontal 
Diesel engine, one thing is certain, and that is the valves 
are very accessible. This is particularly true of the 
injectors, for it is possible to withdraw a needle in less than 
one minute. Pistons, inlet and exhaust valves can also be 
removed very rapidly. For the purpose of dealing with 
the heavy oils referred to above two feed pumps per 
cylinder are employed, a main pump and an ignition 
pump, the latter delivering about 5 per cent. of what is 
termed the ignition oil. As already stated, the engines 
are now working on petroleum residue oil, but all the 
pumps are being used, as it was not considered worth 
while putting the ignition pumps out of action. They 
are all dealing with the same fuel. 

The details of the valves on the two-cycle engine are 
very similar to those on the four-cycle engine. For the 
discharge of the exhaust there is a water-cooled belt 
surrounding the ports at the working front end of the 
cylinders. Moreover, this engine has water-cooled pistons, 
the supply and discharge taking place through sliding 
pipes. Owing to the recurrent extension and shorténing 
of the effective pipe length rapid fluctuations in the water 
volume occur, and in order to avoid troubles arising 
from water hammer each pipe system is provided with 
an air cushion carried through the planished steel covers 
over the connecting-rod pits, and hand wheels are fitted 
for regulating air valves on the cushion domes. 

Water is stored in an overhead tank, and an electric 
pump in the engine-room feeds this tank. Normally it 
contains about 5000 gallons. An electric alarm indicates 
an excessive rise or fall in the level. A separate high- 
pressure pump is employed for the piston cooling water 
of the two-cycle engine. On both engines all the water 
overflows are brought toan open sink between the cylinders, 
and the pipes are provided with thermometers and regu- 
lating cocks. 

One hundred and twenty tons of fuel can be stored in 
two tanks erected in the boiler-house. They are con- 
nected by a pipe line with a wharf on the riverside, 
where there is a sufficient depth of water for a 60-ton 
barge. The price at present aid for fuel is 76s. 6d. per 
ton, but by transporting it to the works in barges the 
price can be reduced to 71s. 6d. Eventually fuel will be 
brought to the wharf and pumped into the station in the 
manner described, and then it will be obtained at the lower 


figure. 















THE tremendous amount of labour and expense involved 
in keeping clear the Mersey channel in order that big 
vessels may go in and out of the port safely is indicated in 
the engineer’s report presented to the Mersey Docks and 
Harbour Board. Five large dredging vessels—one of them 
the largest in the world—have been continuously employed, 
and the quantity of sand removed from the bar and shoals 
in the Queen’s and Crosby channels during the year ended 
July Ist last is 16,496,850 tons. The quantity of sand 
removed from the bar since the commencement of dredging 
there in 1890 is 52,306,140 tons, and from the shoals in 
the Queen’s and Crosby channels 151,622,360 tons, making 
a total for these positions of 203,928,500 tons. Generally 
speaking, the depths are not less than 33ft. for a width of 
some 600ft. to 700ft., and there is a centre line of soundings 
with not less than 35ft. 
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A POWER COUNTER FOR INDICATORS. 


Wits the taking of an indicator diagram, the work of 
measuring the horse-power of an engine is only half done. 
Indeed, when several diagrams have to be taken and 
averaged it may be said only to have been begun. The 
subsequent work with the planimeter and slide rule or 
the more tedious methods of Simpson’s rule and ordinary 
arithemtic can, in fact, scarcely be carried through with 
accuracy under 5 to 10 minutes per diagram. Numerous 
attempts have been made to replace this part of the process 
by some mechanical means which will give directly the 
mean effective pressure developed in the cylinder. These 
have not been complete failures, but they are still largely 
ignored in preference for the older method. This is pro- 
bably due to the fact that in most cases an indicator 
diagram is required as much to testi the setting of the valves 
and the distribution of the steam as to arrive at the 
horse-power being developed. The fact that most, if 
not all, of the mean effective pressure instruments measure 
the pressure over one stroke only, and do not average it 
over a number, may also have acted to restrict their 
adoption. 

In the accompanying engravings we illustrate a Maihak 
indicator fitted with a béttcher ‘“‘ power counting ” 
device. Both the indicator and the counter are made by 
H. Maihak, of Hamburg. A specimen of the combina- 
tion has been submitted to us by R. 8. Price, Limited, of 
Amberley House, Norfolk-street, Strand, W.C., the agents 
in this country for the maker. The ‘“ power counter” 
—hardly the most suitable name for the device—is quite 
distinct from the indicator, and may be detached from or 
attached to it as and when required. By means of the 
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Fig. 1—MAIHAK 


counter the areas of any number of successive diagrams are 
added up and recorded. The figure exhibited divided 
by the number of working strokes made while it is being 
recorded is proportional to the average mean effective 
pressure developed during the interval; from this figure 
the average horse-power is calculated in the usual way. 
While the counter is in operation an indicator card may be 
taken, provided the paper is in place beforehand. To 
remove the card and replace it by another necessitates, 
however, interrupting the operation of the counter. 

The indicator by itself is worthy of a few notes. A 
section of it, as constructed for use without the power 
counter, is given in Fig. 1. It is of the external spring 
type. The spring is a double helical one after the Crosby 
design. A socket at its base screws on to the top of a 
support through which the piston-rod passes, and which 
forms the cylinder cover and the pivot for the pencil 
linkwork table. At the top the spring is formed with a 
ball, which fits within a slot in the piston-rod end. A 
small cap screws over the slot and holds the piston-rod 
and the spring in contact. The spring is thus in tension 
and not in compression when working. Springs in com 
pression, the maker claims, are liable to buckle and to 
cause excessive friction betwee the piston-rod and its 
guide. The pencil linkwork is a modification of the panto- 
graph, and gives a multiplication of 6 to 1. The pencil 
lever, it will be noted from the plan view, is forked to pass 
round the spring support. The standard piston has an 
area of } square inch. and works in a bronze cylinder. 
This cylinder and the piston are easily removed and re- 
placed by a cylinder and piston having a cross-section of 
4 square inch in area. The modified indicator shown in 
Fig. 2 is fitted with a sight-feed lubricator at A for the 
piston and cylinder, and with a grease cup lubricator at B 
for the paper drum. 

The power counter when in use fits on top of the standard 
C—Fig. 2. It is shown in place in Fig. 3, and separately 
in Fig. 4. Briefly described, the counter is simply a 
polar planimeter working upon the metal top of the 
paper drum. By means of the bell crank levers D—Fig. 4 
and the links E the planimeter is coupled up to the top 
end. of the piston-rod. Vertical movement of the latcer 
is therefore transmitted to the planimeter as horizontal 
movement. The wheel of the planim-ter is shown at F. 








When the piston-rod is in its lowest position, this wheel 
is adjusted to be accurately on the centre line of the paper 
drum. Ifthe paper drum be rotated the planimeter wheel 
will in this position remain stationary on its axis. Let 
the piston-rod now rise while the paper drum is stationary. 
The planimeter wheel will move along = radius of the paper 
drum top, but as this motion is accurately parallel with 
the axis of the planimeter wheel, there will be no rotation. 
With the planimeter wheel at a distance 7, say, from the 
centre of the drum, let the drum be turned through an 
angle g, say. If there is no slipping between the plani- 
meter wheel and the drum top the wheel will rotate through 
an angle ¢ = r@/p, where p is the radius of the plani- 
meter wheel. Now the displacement 7 of the planimeter 
wheel from its zero position is proportional to the rise of 
the piston, which rise is itself proportional to the pressure 
zcting in the cylinder of the engine being indicated. The 























Fig. 2—-MODIFIED MAIHAK INDICATOR 


angular displacement g of the paper drum is further 
proportional to the displacement cf the engine piston. 
Hence, since p is constant, the angle ¢ through which the 
planimeter wheel rotates is proportional to the product 
of the pressure in the engine cylinder and the displacement 
of the engine piston. It is therefore a measure of the work 
done in the cylinder up to the point. 

These remarks would serve to explain the working oi 
the counter provided we were dealing with an engine work- 
ing non-expansively, and in which the exhaust and admis- 
sion took place instantaneously at the ends of the stroke ; 
in other words, for an* engine of which the indicator 
diagram was a true rectangle. In actual cases, however, 
the rotation ot the paper drum and the radial displacement 
of the planimeter wheel take place simultaneously, and 
not separately as we have supposed. We need not go 
into the theory ot this case—it is essentially the same as 

















Fig. 3—-INDICATOR AND POWER COUNTER 


that of the ordinary planimeter—but will only say that 
in the end the aggregate rotation of the planimet=r wheel 
is proportional to the area of the indicator card which 
would be obtained simultaneously if the pencil gear were 
in operation. With each successive working stroke of 
the engine the area of the corresponding indicator card 
is added to that of the first, and the total is recorded 
on four dials geared to the planimeter wheel. If the 
length of stroke of the engine piston, the area of the 
engine cylinder, the strength of the indicator spring, the 
constant multiplier of the counter and the number of 
strokes made by the engine while the counter is in action 
be known, it is easy to calculate either the average mean 
effective pressure developed during the interval or the 
average horse-power. 

Since it is essential that there should be no slipping 
between the planimeter wheel and the top of the paper 
drum, a spring G—-Fig. 3—connects the planimeter with 
a pin projecting from the paper drum support. A milled 
nut H operates a finger lying beneath the planimeter body 


whereby the latter may be lifted up or lowered down i; 
its working position. “ 
Some figures may be given, in conclusion, to indicate 
the degree of comparison between the results obtained with 
the counter and those obtained with the ordinary plani. 
meter. In an actual instance the counter was in action 
during 15 minutes, while 2084 working strokes were being 
made. A diagram was taken continuously during the 
whole of this time. 'The maximum area measure: hy the 
ordinary planimetric method was 325 square millimetres 
and the minimum 280 square millimetres. By the , ounter 
the average area was given as 300-5 square millimetres 
very little less, that is, than the mean of the first two fizures. 
Again, for “a second engine, the counter was in action 
5 minutes, and counted 1318 diagrams. By planimeter 
the maximum area of the superposed dia_rams taken 
during the interval was 555 square millimetres, und the 

















Fig. 4—POWER COUNTER 


minimum 496. By the counter it was 523 squere milli- 
metres, exactly the mean of the two others. Two pas 
engine tests may also be mentioned. In the first the 
power as measured by planimeter and single diagrams 
was in turn found to be 1590, 1715, 1782 horse-power, 
By the counter it was 1679 horse-power. In the second, the 
ordinary methods gave 2021, 1985, 1930 horse. power. 
The counter gave 2107 horse power. 








AIR SCOUTING AT THE ITALIAN 
MANCUVRES. 


(By our Italian Correspondent.) 


Tue characteristic note of the Italian grand cavalry 
manceuvres held towards the end of September in the 
vast Lombard Plain was undoubtedly the effective work 
done by the aerial exploration service. It is, in fact, 
supposed that one of the chief objects of the operations, 
in which no less than fourteen cavalry regiments were 
engaged, was to test the value of the airman as a scout and 
to practise him in working with his mounted colleague 
of the earth. 

Sixteen aeroplanes, equally apportioned between the 
red and blue armies, took part in the proceedings. They 
were divided into four squadrons and had at their disposal 
a service of motor cycles and repairing shops mounted on 
military motor chassis. Four Blériot monoplanes and 
four Maurice Farman biplanes were allotted to the red 
army, while an equal number of the latter machines were 
assigned to the blue forces, together with four Nieuport 
monoplanes. Each unit was managed by a pilot and an 
** observer.” 

The results were eminently satisfactory, nor was the 
work interrupted by the persistent rains, heavy clouds, 
and strong winds. On one occasion two Blériot mono- 
planes were sent to reconnoitre and returned after two and 
a-half hours, bringing back photographs and _ precise 
information which enabled the commander of the red army 
to determine the numbers, formation, positions, and move- 
ments of the entire Vercelli—blue—division then marching 
on Milan from Piacenza and Pavia. One of the machines 
had flown 300 kiloms.—187 miles—or 120 kiloms.—74.5 
miles—per hour. This speed represents, in the opinion of 
the officers of the biplane section, an almost excessive 
limit for accurate observation. Those gentlemen, in 
fact, hold that the biplane, travelling at 100 kiloms. 

62 miles—per hour, is the ideal machine for military 
work, since it has the advantage of maximum stability 
and offers greater facilities to the pilot for seeing imme- 
diately beneath him. The airship performances seem to 
have been what many expected. Their demerits appear 
to have been brought out on more than one occasion, 
when the heavier craft was seriously menaced by its more 
active rivals. 

In view of the fact that knowledge of the various types 
of aeroplanes is not as yet generally diffused, and in order 
to prevent confusion between friend and foe, the military 
authorities adopted the simple plan of distributing leaflets 
with rough indications of the salient points and outline 
sketches of the different aeroplanes taking part in tho 
manceuvree. The Maurice Farman bip!anes which served 
with the “‘ red” forces were marked to distinguish them 
from those of the opposing side, with a large black circle 
and another in white under the wings. 








ENGINEERING Gotrine Socirry.—The autumn mecting of the 
society will be held on the course of the Oxhey Golf Club on 
Thursday, October 9th. In the morning there will be an 
eighteen-hole medal round and prizes will he given for the best 
and second best net scores (a) in the first division tor handicaps 
of 10 and under, and (6) in the second division for handicaps 
of 11 and over; for the best gross score; and for the best net 
scores for each nine holes, Nos. 1-9 and Nos. 10-18 (under half 
handicap, fractions to count). In the afternoon there will be 
foursomes—eighteen-hole match play against bogey—with 
three-eighths of aggregate handicap, for the ‘‘ Hadfield ” Chal- 
lenge Cups. Mementoes and second prizes wiil be given. The 
winner of the Match Play Tournament, which was carried on 





during the simmer months, was Mr. F. R. Phipps. 
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100 HORSE-POWER SEAPLANE 


A. V. ROE AND CO., LIMITED, MANCHESTER, BUILDERS 














Fig. 1i—MACHINE 





IN COURSE OF ERECTION 




















Fig. 2—COMING ASHORE AT BRIGHTON 


100 HORSE-POWER AVRO SEAPLANE. 

On this page and in our two-page Supplement we are 
enabled to place before our readers engravings of a 100 
horse-power Avro seaplane of a type similar to those 
built by A. V. Roe and Co., Limited, of Manchester, for the 
German Government. It 
German air fleet to fly from Germany to the naval 
base at Heligoland. 


| centre of gravity of the machine. 


was the first unit of the | 


Pig. | deown &. qeaceal view of the | are furnished in duplicate for the sake of safety. 


machine in course of erection, and Fig. 2 shows the same | 


machine running ashore from the water at Brighton. In 


the Supplement will be found a side elevation, plan and | 


end view; a side elevation and plan showing the con- | gallons, enough for a flight of six hours’ duration, and the 


structional details of the fuselage ; details of the rudder 
and elevating planes ; sectional views of the floats; and 
details of the tractor screw. 

The machine is propelled by a 100 horse-power Gnome 
engine with fourteen cylinders, which drives a tractor 
serew 9ft. in diameter by 6ft. pitch. The main planes are 
50ft. span, built up of five sections, and have a total 


square foot and 22 lb. per horse power. 


have a chord of 6ft. and the space between the planes is | 


6ft. 9in. The upper plane is provided with balancers, 
each 12ft. 9in. span, and increasing in chord towards the 
tips. In Fig. 1 these balancers are shown hanging down, 
but when the completed machine is at rest these flaps are 
normally in position in line with the wings. The body is 
supported from the wings in the manner usually adopted 
by the firm, with the exception that the planes, instead of 
being detachable from the body itself, detach from a 
fixed inner cellule having a span of 9ft., so that the struts 
at their extremities are immediately above the floats. 
The floats are of very light construction. Each weighs 
only 1301b. They are constructed with one step and 
are 14ft. long by 2ft. 6in. wide, their inner edges being 
6ft. 6in. upart. Their total buoyancy when submerged 
amounts to no less than 4400 Ib., or twice the weight of the 
machine. The main members of the floats are of ash and the 
sides are of three-ply wood secured to the main members by 
means of copper rivets, the whole being encased in canvas 
treated with ‘‘ Cellon,”’ a liquid ‘‘ dope ” which renders the 
floats impervious to water. Beyond the rivets and copper 
tips to the trailing edge and points the floats contain no metal 
whatever. The fuselageis built up of ash with a combina- 
tion of aluminium and stamped steel sockets, the steel being 
used to withstand the greater stresses, and is boxed in with 
three-ply timber. The chassis struts are all of steel, 
bound with varnished fabric and are fourteen in number, 
seven on each side. Of these six support the cellule from 
the float, whilst the seventh is carried direct to the engine 
bearers on the fuselage. It will be observed that the body 
itself is rectangular in cross section, with a horizontal top 
and curved lower surface. It is tapered off at the rear 
to a vertical rudder post which supports the rudder and 
a small tail float; the latter moves with the rudder for 
stecring purposes when in the water. The total surface 


of the tail is 46 square feet and the loading on the tail 


| 
| 
| 





1-5 1b. per square foot. The control is effected by means 
of a wheel and rudder bar. The pilot’s seat is behind that 
of the passenger, the latter being placed at about the 
The engine is enclosed 
in a special steel housing, and runs at a normal speed of 
1150 revolutions per minute, beyond which it is not found 
advisable to drive it. Stranded cables are used for all 
wires which are subject to stress when in flight, and these 
Instru- 
ments are provided for measuring the speed of the machine 
by Pitot tube apparatus, for counting the speed of revolu- 
tions of the engine, indicating the height reached, and 
showing the angle of flight. The fuel tank holds 48 


tank for lubricating oil will hold about 16 gallons. We 
are informed that the British Admiralty is now taking 
delivery of three similar machines fitted with wireless 
telegraphic apparatus. 

The speed of the machine ranges between 30 and 60 miles 
per hour, and we are informed that it can climb 1000ft. 


oe rc | in 44 minutes 2 1 itions wi 7 
surface of 567 square feet, giving a loading of 3-88 Ib. per | } minutes under nevus! conditions with full load 
The main planes | 








SECOND REPORT TO THE CORROSION COM- 
MITTEE OF THE INSTITUTE OF METALS. 


By GUY D. BENGOUGH, M.A., D.Sec., ann RICHARD 
M. JONES, M.Se. 


(Concluded from page 346.) 


IlIl.—THE PROTECTION OF CONDENSER 
TUBES. 

This subject has been but incompletely studied owing to 
lack of time, yet one or two interesting observations have been 
made which seem to be worthy of record here, since to some 
extent they may serve as a basis for future work, The methods 
in use for the protection of condenser tubes are electro-chemical 
in nature ; they depend either on the use of some metal, such 
as zine, iron or aluminium or its alloys, which is electro-positive 
to brass, and which will consequently set up an electrical 
current when both are connected together and immersed in 
sea water ; or on the use of a dynamo to pass the current to the 
brass. In principle, the two methods are identical, viz., that of 
making brass which it is desired to protect, a cathode at which 
there will be a tendency for the liberation of hydrogen, while 
oxygen will tend to be set free at the anode. This anode may 
consist of any of the metals mentioned above. The idea is 
to concentrate corrosion on the anode, which is sacrificed to 
protect the cathode. 

The metal zine has been largely employed for anodes, both 
for the protection of boilers and condensers. In the case of 
the latter, it is placed in the water-ends and is securely bolted 
to the tube plates. At first sight it would appear to be a more 
suitable metal than iron, since it is more electro-positive, but 
in practice this does not prove to be the case. There appear 
to be two reasons for this. The first is that the zine gradually 
becomes covered with a fairly adherent layer of oxide, which itself 
is electro-negative to brass, and is a poor conductor of electricity. 
Thus, the protective action of the zine soon ceases, and might 
even be reversed but for the poor conducting properties of the 
oxide. The second reason is that the consumption of zine is 
found%to be very great, far greater than that denianded by the 


SECTION 





requirements of electro-chemical protection. It seems probable 
that the zine is subject to auto-corrosion due to the action of the 
zinc-oxychloride which adheres to the inetal. 

For the protection of condensers zinc has been largely replaced 
by iron, which is not only cheaper but more efficacious. The 
iron is used generally in the form of slubs, which are placed in 
the water-ends of the condenser, and are attached by bolts to 
the tube plates. If any electro-chemical action is to occur, 
it is obviously necessary to ensure that the connection between 
the iron slabs and the tube plate be thoroughly satisfactory. 
lt is, of course, possible that the mere presence of iron slabs in 
the water-ends of a condenser might give rise to a certain amount 
of protection by depriving the water of a large proportion of its 
oxygen, which will go to form rust. If this be so, no special 
care need be taken to ensure satisfactory electrical connections. 
To test this point, the following experiments were made :— 
Three pieces of 70:30 brass tube were taken, together with 
three pieces of wrought iron. On to one tube and one piece of 
iron lengths of copper wire were soldered. These were weighed 
separately, and then the coppe: wires were connected together, 
so as to ensure good electrical contact, yet they could 
separated again for weighing purposes. The tube and iron 
were then immersed in a beaker containing 1} litres of sea water. 
One of the other pieces of brass tube was weighed, and sus- 
pended in another beaker at a depth of 2in. from the surface. 
At a distance of jin. above it a weighed piece of wrought iron 
was arranged. Thus, there was no electrical connection between 
the tube and the iron. The other length of tube and iron strip 
were similarly immersed in a third beaker through which a 
stream of air was kept bubbling. The air was introduced at the 
bottom of the beaker. All the beakers were then placed in a 
thermostat at 50 deg. Cent. The object of carrying out the 
experiments at this temperature instead of at the laboratory 
temperature, was to ascertain whether electro-chemical pro- 
tection would prevent selective corrosion, which is particularly 
active at this temperature. At the end of seven and fourteen 
days all the pieces of metal were weighed, and the results are 
given in Teble X. 


TaBLe X.—Protection Experiments in Sea Water at 50 deg. Cent. 


Immersed in | 
1} litres sea 


water and Not connected. | Not connected. 





electrically Non-aerated. Aerated. 
connected. 
=| Brass | Iron 
4 and and Brass. | Iron. | Brass. Iron 
wire. 


wire. 


Initial weight in | | 
grammes —|24.1859 8052): 
y 








216 






.3108 10. 













Weight after ..  7/24.1859 12.5200/21.1035 11.5816 2740) 9. 0 
Loss, grammes |— -- 0.2852) 0.0185) 0.1074) 0.0368 0.1466 
Weight after .. 14|24.1859 12. 3040/21 .0910 11. 4640)22. 2360) 9.6570 
Total loss in | 

grammes — 0.5012/ 0.0310 0.2250) 0.0748 0.3646 





It will be seen that the tube which was in electrical contact 
with the iron was completely protected, since it shows no loss 
of weight. The surface appeared quite bright and unoxidised 
and no sign of pitting could be seen, although experiments 
described elsewhere in this paper show that it occurs normally 
in seven days et this temperature. On close examination, 
the protected brass tube was found to be covercd with a uniform 
thin transparent layer of some substance, which could only be 
removed by scraping. The layer was of about the thickness 
of tissue paper, and proved to consist of calcium carbonate. 
The réle of this layer evidently deserves careful consideration 
in any discussion on the mechanism of protection. 

Neither of the other tubes were completely protected by the 
iron. The general result of the experiments therefore confirms 
the view which is generally held, that good electrical connec- 
tion b2tween the iron and brass is necessary for the protection 
of the latter. The tube suspended in the aerated beaker 
showed severe dezincification on the back and sides, while the 
other tube was slightly attacked at the edges and on a few 
seattered spots on the back. The attack was somewhat less 
severe than would have been expected if there had been no 
iron in the beaker, but the protection afforded by the litter was 
slight. 

In the experiments just described the iron was arranged 
close to the brass, so that the conditions were especially favour- 
able for protection. In a condenser containing tubes 16ft. 
long, on the other hand, the iron slabs—even when used in 
both water-ends—must exert a protecting influence over a 
distance of 8ft. of tube, if the protection is to be effective in 
the middle of the tube. It seems, at first sight, a little difficult 
to understand how the protective action of the iron can extend 
thus far, since, on the electro-chemical view, the protection 
afforded is proportional to the current passed, and the current 
passing round the iron-sea-water-brass circuit must be very 
small, owing to the considerable internal resistance of the circuit. 
Moreover, it seems as if the greater part of the current would 
pass through the water to the tube plates, and so back to the iron 
through the condenser body; only a minute current would 
pass through the water to the tubes, and so back to the iron via 
the tube plate and body. 

The exact amount of current conveyed to any portion of the 
tube can be readily calculated from the resistance of the sea- 
water circuit through which the current must pass to reach it. 
The resistance of this circuit increases rapidly as the distance 
up the tube increases, and at a distance of 8ft. up the tube the 
amount of current passing to the last few inches of tube must 
be extremely small. Consequently, it is difficult to see how iron 
slabs in the water-ends can protect the middle of the condenser. 

The same difficulty is met in considering the mode of pro- 
tection by a current generated by a dynamo, as in the Cumber- 
land process. Of course, in this case a much larger current 
can be used, and it can be increased at will until it is effective, 
but the authors have been informed by Mr. Cumberland that 
in normal cases 2 ampéres per 1000 square feet of tube surface 
is sufficient for protection, and where such a small average 
current is used the amount conveyed by the most remote foot of 
tube will be very small. It seems certain that some other factor 
must operate to assist protection. 

To test the matter the following experiment was made :— 
A glass vessel of the shape shown in Fig. 19 was obtained and 
filled with sea water. In it were placed three lengths of 70 : 30 
tube B, C, D, soldered to leads of copper wire, «nd three of these 
were connected to a single iron anode A, and a delicate milli- 
ammeter was included in the circuit. The arrangement 
merely amounts to placing three brass cathodes at three different 
distances from the anode. These distances were }in., 10in., 
and 20in. respectively. A fourth piece of tube E was placed in 
the apparatus at the point farthest from the iron, but was 
insulated from the other piece D, and from the iron, and served 
as a check. 

It will be noticed that the distance of the farthest tube from 
the iron anode was forty times as great as that o1 the nearest. 
Its area was twice as great, hence the average amount of current 
conveyed by the farthest cathode was approximately one- 
twentieth of the current conveyed by the nearest. In an 
ordinary condenser, if the protector blocks be situated 4in. 
from the tube plate and the centres of the tubes be 8ft. away 
from the tube plate, the last 3in. of the tube will convey, on an 
average, one-twenty-fourth of the total current, or approximately 
the same proportion as in the experiment now being described. 

At the beginning of the experiment the milliammeter was 
introduced into the main circuit, thus the total current passing 
to and from the iron anode could be measured. When the 
circuit was first closed the indicator needle gave a slight kiek 
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and returned to zero and remained there. If the circuit were 
broken and re-made after a minute or two, the needle again 
showed a slight kick and returned to zero, and the result could be 
repeated as often as desired. Evidently polarisation prevented 
any current Howing continually round the circuit. At the end 
ot three weeks the brass tubes were examined. It was found 
that each of the three tubes connected with the iron was covered 
with a thin translucent layer of calcium carbonate. This layer 
showed a very slight pinkish tinge, due, apparently, to the 
mechanical entaglement of particles of ferric oxide which 
permeated the sea water in the apparatus. Underneath the 
layer the brass was found to be bright and unattacked in all 
three cases, 

The piece of brass used as a blank was covered with a layer of 
brown oxide such as is ordinarily met with in experiments 
carried out at the ordinary temperature. No layer of caleium 
carbonate had been deposited upon its surface. Evidently 
the passage of a current is necessary for its formation. [It seems 
to be formed in the following way :—-Immediately the _eireuit 


























Fig. 19 
APPARATUS FOR PROTECTION CURRENT EXPERIMENT 


is closed hydrogen ions will pass out of solution at the cathode. 
These ions have been in equilibrium with bicarbonate ions in 
the solution ; consequently the bicarbonate ions will break up 
and yield hydrogen and carbonate ions till equilibrium is restored. 
Owing to the low solubility product of CaCO,, this release of CO. 
ions will cause the precipitation of CaCO, on the cathode in the 
neighbourhood of which the reactions are taking place. The 
layer of ealcium carbonate thus formed will interpose a large 
resistance into the circuit, and the current will be reduced prac- 
tically to zero. 

The manner in which iron anodes can afford protection to 
the tubes over great distances from the anodes themselves, 
now becomes evident. The greater part of the protecting 
current passes at first by the shortest path and protects only 
the parts near the iron anodes. These soon become covered 
with a layer of calcium carbonate, which greatly increases the 
resistance of that path; consequently, the current passes to 
more remote but bare portions of the tube and covers them 
with the same film. The process is repeated, and the pro- 
tecting layer of calcium carbonate creeps gradually along the 
tube. The extreme distance over which protection can 
afforded in this manner is conditioned by the relative resistances 
of the layer of calcium carbonate and the increased resistance 
of the path of water through which the current must pass to 
reach the more remote parts of the tube. When the latter 
becomes greater than the former the protection will cease. 

The part played by the film of calcium carbonate in electro- 
chemical protection must be very important. It is effective 
in preventing both the complete and the selective types of 
corrosion. It even prevents, to a great extent, the initial 
step towards corrosion, viz., oxidation of the metal. The 
tilm appears to be hard, uniform and adherent and by no 
means easily broken mechanically. It should be remarked, 
however, that the experiment in which it was formed was carried 
out in stagnant sea water, i.e., under conditions in which 
mechanical injury was not likely to occur. It deserves to be 
repeated in running sea water. 

The question may fairly be asked, how can corrosion ever 
occur when iron slabs or an external current are used for pro- 
tection ? The answer is that it can occur apparently in several 
ways :—(1) By the breakdown in the electrical connections 
between the slabs and the tube plates, and this may oecur by 
the oxidation of the bolts, nuts, &c.; (2) by mechanical injury 
to the layer of calcium carbonate caused by iron cleaning rods, 
passage of sharp particles through the tube, &c.; (3) by the 
failure of the calcium carbonate to adhere firmly to the tube, 
especially if the latter has first undergone slight oxidation and 
corrosion. The precise conditions under which this film can be 
formed and maintained deserve further study. 


GENERAL SUMMARY OF EXPERIMENTAL Work. 


All the conclusions tabulated below are based on experiments 
earried out with natural sea water and ordinary condenser 
tubes of commerce. 

(1) The alloys examined corroded in two distinetly different 
ways, one of which is characteristic of ordinary atmospheric 
temperatures—termed “ complete corrosion,’’ and the other of 
temperatures slightly elevated—termed “ selective corrosion.” 

(2) Seleetive corrosion, which results in dezincification and 
pitting, and is therefore the cause of the practical problem, 
must be regarded as an inherent property of the alloys examined, 
provided that sea water and the requisite temperature conditions 
are present. 

(3) The influences of a number of the deposits and particles 
hitherto supposed to be the causes of dezincification have been 
shown to be unimportant. 

(4) The influence of the juxtaposition of two phases in the 
alloys examined was found to be unimportant. 

(5) The order in which the alloys resisted complete corrosion 
was different from that in which they resisted selective corrosion. 
Hence, the resistance to .seleetive corrosion cannot be deduced 
from observations on the resistance to complete corrosion at 
the ordinary temperature. 

(6) The results of the experiments with the model condenser 
plant confirmed the results obtained in the laboratory ex- 
periments. 

(7) Preliminary observations have been made upon the 
mode of action of electro-chemical protection, and attention has 
been directed to the deposition of calcium carbonate scale on 
protected tubes. 


SOME OBSERVATIONS ON THE PRACTICAL PROBLEM. 

It has beeome clear from the experimental work previously 
described that dezincification followed by pitting is a pheno- 
menon inherent in brass alloys of the type discussed. The 
conditions for its appearance are the presence of certain kinds 
of water, of which natural sea water is one, and of a certain 
temperature. The physical state of the surface of the alloy 


may have some influence in determining the exact points at 
which the action starts, but merely assists a tendency which is 
characteristic of the alloy. 
throughout the alloy. 
Dezincification may be prevented, or at least postponed, by 
four different means :—(1) By using a suitable water supply ; 
2) by using an alloy different from brass ; (3) by adjustment of 


The action once started will spread 





the temperature eonditions when brass is used ; (4) by electro- 
chemical protection. 

In the mercantile marine method (1) can never be employed, 
and it can rarely be used even in land installation. Moreover, 
there is, as yet, no precise information as to the kinds of water 
which will not give rise to dezincification. 

As regards method (2), very little information is at present 
available. An obvious suggestion is to lower the amount of 
zine present in the alloy, and thus to diminish the tendency 
towards dezincification. As to how far, if at all, the elimina- 
tion of zine could be usefully carried, the authors cannot make 
any definite statement. It is, however, certain that a complete 
removal of zine would give rise to serious trouble of another 
kind. Possibly there may be some alloy intermediate between 
70: 30 brass and pure copper which would be more resistable 
to corrosion than either, though whether it could be satisfac- 
torily drawn into tubes is another matter. Probably manu- 
facturers have already experimented privately along these lines, 
and information on the subject would be weleomed. A number 
of alloys which contain no zine suggest themselves as suitable 
for the manufacture of condenser tubes. Phosphor bronze 
has been proposed on a number of occasions. It can be drawn 
into tubes of good quality, and at first sight would appear to 
be an excellent material for the purpose. Under certain con- 
ditions, however, it appears to be subject to a peculiar and 
deeply penetrating form of complete corrosion, the cause of 
which has not yet been ascertained by the authors, and the 
phenomenon of ‘‘ detinning”’ has also been observed. More 
work upon this alloy is desirable before it can be recommended 
for use. A copper-nickel alloy produced on a large scale in 
America and known as ** monel metal,’” has been used for con- 
denser tubes. It appears to give satisfactory results as far as 
resistance to corrosion is concerned, but its high price has 
prevented its extended use. The work of Carpenter and Edwards 
would suggest the use of a copper-aluminium alloy if it could be 
easily and cheaply drawn into tubes, but the authors have never 
had an opportunity of experimenting with tubes of such material. 

As regards the immediate future, and pending future investi- 
gations on different types of alloy, the best means at the disposal 
of engineers for hindering corrosion appear to be :—(1) The 
entire abandonment of the use of plain 70: 30 brass, and its 
replacement by either the Admiralty alloy, 70: 29:1 (tin, or 
Muntz’s special brass, 70: 28:2 (lead); (2) careful control of 
the temperature in condensers ; (3) the extended use of electro- 


‘ chemical protection. 


As regards (1), ample evidence will be found in the experi- 
mental section of this report, and the matter needs no further 
emphasis here. 

As regards (2), the authors consider that the importance of 
temperature in determining the nature of the corrosive attack 
on brass by sea water has not received from engineers the atten- 
tion it deserves. In practice the most important. factor which 
influences the temperature in a condenser is the amount of 
steam admitted to it. This may be conveniently stated as the 
number of pounds of steam condensed per hour per square foot 
of tube area. Inquiries have been made by the authors as to 
the average amount condensed in ordinary practice, but they 
find that engineers are ravely able to state the amount, though 
they ean usually state the amount of steam the condenser 
was originally constructed to deal with—a somewhat different 
matter. 

In the authors’ work with the experimental condenser the 
temperature of the outlet water rose to 40 deg. Cent. in hot 
weather, when only 51b. of steam was being condensed per 
square foot of tube surface. The temperature of the hottest 
part of the tube rose under the same circumstances to 55 deg. 
Cent. Even in cold weather the temperature of the hottest 
part of the tube approached 40 deg. Cent., which is in the danger 
zone. The temperature of the outlet water was then almost 
25 deg. Cent. 

The figures given in Table I., Col. VII., show that the tempera- 
ture of the outlet water of ships trading to the tropics averaged 
about 42 deg. Cent., and of other ships about 36 deg. Cent. 
It is probable, therefore, that the temperature conditions in 
the experimental plant were somewhat less severe than in the 
condensers of ships in the Atlantic and cross-Channel trades. 
It is particularly noticeable that in case No. 12 of the table, 
100 per cent. of the tubes failed in four years, and the tempera- 
ture of the outlet water was in this case the highest recorded. 
In the tables the temperatures of the outlet water vary from 
68 deg. Fah. to 130deg. Fah. Part of this variation is, of course, 
due to variations in the temperature of the intake water, but 
part is due to conditions which can be controlled. The tempera- 
ture of the water in a condenser can be kept down in the follow- 
ing ways :—(1) By limiting the amount of steam condensed ; 
(2) by shortening the path of the water through the condenser ; 
(3) by increasing the speed of the water ; (4) by preventing chok- 
ing of the tubes, either by fitting screens or filters, or by fre- 
quent cleaning. 

As regards (1), the amount of steam condensed has been 
considered hitherto from the point of view of engine efficiency 
and space economy, and not at all from the corrosion stand- 
point. Nevertheless, it is a fact that, within the practical 
limits of temperature,'4 the greater the amount of steam con- 
densed the greater will be the tendency to selective corrosion, 
and if the condenser be really overloaded this form of corrosion 
may be extremely rapid. The effect of temperature has been 
completely masked in recent years because of the peculiar 
distribution of temperatures in condensers arising from the 
use of baffle plates. When these are used the hottest part of a 
tube is not necessarily the middle of its length, but may be 
almost any part between the middle and the last foot or two. 
Its position will be determined by the size of the baffle plates 
and the velocity of the steam entering the condenser. The 
explanation of the extremely long life of the tubes in a Yarmouth 
trawler, to which reference has already been made, is probably 
due to the fact that the vessel was normally under easy steaming 
conditions, and consequently the amount of steam condensed 
per square foot of tube surface was very small, and the tempera- 
ture in the condenser low. 

As regards (2), the practice of dividing a condenser into two 
“nests” is a distinct aid to corrosion. As the water passes 
through the lower nest it becomes heated, and consequently 
the top nest is supplied with water that is already warm and 
which will become still more highly heated. From the corrosion 
point of view it would be preferable to introduce a separate 
water inlet and outlet to each nest of the condenser, and to 
discontinue the practice of building them in nests—especially 
since the condensing efficiency of the tubes in the lower nest is 
small, 

As regards (3), inquiries have shown that the speeds of water 
through the condensers in the mercantile marine vary between 
240ft. and 360ft. per minute. The average for all the figures 
obtained is about 290ft. per minute. The speed of the water 
used in the experimental plant was about 275ft. per minute. 
The faster the speed of the water in the condenser the lower the 
temperature, other things being equal, and the less the liability 
to the choking of tubes. In the authors’ opinion the speed 
should be kept up at least to the highest figure mentioned above, 
and it might be worth while to try still higher speeds. 

Inquiries made by the authors have shown that choked tubes 
are sometimes severely corroded, and sometimes not at all. 
If a choked tube be found in the bottom part of the condenser 
working normally it will not usually be corroded, since its tem- 
perature, even in this case, is still low; if, however, the con- 
denser is being overloaded, as shown by the high temperature 





Tt is probable that at high temperatures the speed of selective 
corrosion falls off again, and finally becomes zero, but these tempera- 
ayo age agua certainly too high for effective steam condensation 
Oo Take p ace, 





of the outlet water, it may be severely corroded. If a choked 
tube be found in the top part, however, it will usually show 
severe dezincification, owing to the high temperature to which 
it has been heated, Hitherto the corrosion of choked tubes 
has been attributed to the electro-chemical action of particles 
more particularly of carbon, but this view has now been cle rly 
shown to be untenable. re 








EDUCATIONAL INTELLIGENCE. 


Mr. G. A. Burts, M. Inst. C.E., will deliver at King’s College, 
Strand (University of London), a course of ten lectures in the 
first term on Thursdays at 6 p.m., commencing October ‘ih, 
There will be a drawing and design class in connection with the 
course, ‘Thursdays, 2 p.m, to 5 p.m. ‘The leetures will deal with 
(1) the history of explosion engines ; (2) liquid fuels (petroleum, 
petrol, kerosene and aleohol); (3) and (4) some typical petrol 
carburette’s ; (5) some typical kerosene yvaporisers ; (6) methods 
of ignition; (7) (8) (9) general considerations of explosion 
and (10) ° Aero ” engines. 





engine design ; 


We notice in the list of Chadwick publie lectures for Oct. her 
to January ‘that Mr. W. E. Riley, F.R.LB.A. is giving throe 
lectures on “ Practical Problems of Housing Keform, in 
Glasgow ; that Dr. Leonard Hill will deliver three lectures on 
“The Physiological Principles of Heating and Ventilatiny,” 
in the University, Bristol, in October and November ; and that 
Mr. W. Addington Willis, LL.B., will discuss *‘ House Drainave 
Law,” at the Institution of Civil Engineers on the last two 
Mondays in November and the first Monday in December at 
8.15 p.m. 


In connection with the engineering departments of the Ports. 
mouth Municipal College a special lecture on a Babcock and 
Wilcox boiler, arranged for Wednesday evening, September 
24th, attracted, in addition to the students attending the Colleve, 
@ numerous and distinguished gathering of naval engineer 
officers, dockyard officers of the constructive, engineeriny, 
electrical and works department, members of the Institutions 
of Civil and Mechanical Engineers and Naval Architects, as well 
as representatives of the Boilermakers’ Society, Boilermaker 
Ex-apprentices and Electrical Fitter Ex-apprentices’ Associa 
tion. The lecturer was Mr. A. Spyer, M. Inst. C.E., M.EN.A., 
late chief engineer inspector to the Admiralty. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


THe InstiruTion oF LocoMOTIVE 
Hall, S.W. Paper: ‘Some French 
Locomotive Performances,” by Mr. G. F. Burtt. 


ENGINEERS.—Caxton 
Railway Services anil 
7.45 p.m. 





OCTOBER 4ruH. 


LANCASHIRE BRANCH. 
Mr. J. 


SATURDAY, 
BritTIsH FOUNDRYMEN’S ASSOCIATION : 
~The Municipal School of Technology, Manchester. 
Simkiss will deliver the presidential addres;. 4 p.m. 
THe INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS. 
At Harrogate. 11.20 a.m., reception by his Worship the Mayor. 
Paper: “ Notes on the Sewerage and Sewage Disposal Works 
and the Mineral Waters and Treatments of Harrogate,”’ by Mr. 
C. E. Rivers. Discussion on paper, which will be taken as read. 
12.45 p.m., inspection of the Royal Baths. 2.30 p.m., proceed 
by motor chare-a-bancs to the stone-breaking and tar macadam 
works, Wetherby-road, and the southern sewage outfall and 
disposal works at Spofforth. 


OCTOBER.  6rxH. 
ENGINEERS. —58, Romford-road, 
Stratford, London, E. Paper: “ Fuel Gas Analysis and _ its 
Advantages,’’ by Mr. A. E. Jones. 8 p.m. 

THE Soctety or ENGINEERS.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. Paper: ‘ Highways,” 
by Mr. C. H. Cooper, M. Inst. C.E. 7.30 p.m. 


MONDAY, 


INSTITUTE OF MARINE 


Tue INstTiruTION OF MARINE ENGINEERS.—58, Romford- 
road, Stratford, E. Paper: ‘ Fuel Gas Analysis and its Advan- 
tages,”’ by Mr. A. E. Jones. 8 p.m. 

WEDNESDAY, OCTOBER 8ru. 
THe INstiruTion OF AUTOMOBILE ENGINEERS.—At the 


Institution of Mechanical Engineers, Storey’s Gate, St. James's 
Park, S.W. Mr. J. S. Critchley will deliver his presidential 


address, entitled “‘ The Fuel Question.” 8 p.m. 
THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride's 
Institute, Bride-lane, Fleet-street, E.C. Presidential address 


by Dr. RK. T. Glazebrook, F.R.S. 8 p.m. First social event : 
Ladies’ night, Holborn Restaurant, Saturday, October 25th. 


TUESDAY, OCTOBER 14ru. 

University CoLLeGe, DuNDEE.—( University of St. Andrews.) 
Formal opening of the new Engineering Laboratory by Sir 
Alexander Blackie William Kennedy, Kt., F.R.S., LL.D. The 
mace given to the College by Mr. Rudolph Polack, LL.D., late 
President of the Dundee Chamber of Commerce, will be formally 
presented, 3 p.m. 


FRIDAY, OCTOBER 17rH. 


Tue INSTITUTION OF AUTOMOBILE ENGINEERS : GRADUATES 
Section (LONDON Brancu).—The fourth annual Bohemian 
eoncert of the London Graduates will be held in the Council 
Chamber, Holborn Restaurant, W.C., at 8 p.m. 


SATURDAY, OCTOBER 18TH. 


Tue InstiruTion oF Municrpat ENarneers.—Southern 
District meeting, Crowborough, Sussex. 12.50, meet at Crow- 
horough and Jarvis Brook Station, and motor to Crowborough. 
2.15, motor leaves Crowborough Cross for visit to the new 
sewage works just completed for the district of St. John’s. 
A brief description of the works and scheme will be given by 
Mr. Chas. Turton. 4.15, tea and a discussion on ** The Advan 
tages and Disadvantages of the Intercepting Trap” will be 
opened later by Mr. W. E. Woollam. 


WEDNESDAY, OCTOBER 22np. 
THE INSTITUTION OF CrvIL ENGINEERS.—Great George-street, 
Westminster, 8.W. The annual dinner has been fixed to take 
place in the Institution Hall at 6.30 for 7 p.m. precisely. 


THURSDAY, OCTOBER 23rp. 

THE INSTITUTION OF CiviL ENGINEERS.—Great George-street. 
Westminster, S.W. The 21st James Forrest Lecture will be 
delivered in the Lecture Theatre by Mr. Alexander Gracie, 
M.V.O., M. Inst. C.E., on “ Progress of Marine Construction.” 
9 p.m, 
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THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


A Rather Better Tone. 

A more cheerful feeling characterised this week’s 
Birmingham Tron Exchange than for some time past. Inquiries 
were received prior to next week’s quarterly meeting. It was 
evident that engineers were needing further supplies of material. 
They have been holding off the market for some time in the hope 
of getting better terms, and have been buying only for early 
requirements. More work having come to hand, and prices 
now being easier, they are in a position to take deliveries of rather 
larger quantities than previously. Preliminary negotiations 
were entered into, which it is anticipated will next week develop 
into a more satisfactory amount of business than a little while 
back had been anticipated. The outlook is improved also by 
reason of the cessation of disputes in several manufacturing 
industries by which the course of trade has of late been much 
impeded, ‘The usual winter demand should also now be 
setting in, 


Reduction in Steel Prices. 

The forecast in this report last week that the market 
was on the eve of @ pronounced reduction in steel prices has soon 
proved to be correct. The combined Scotch, North of England, 
and Midland Steelmakers’ Associations have at their meeting 
held in London this week resolved to reduce quotations 10s. 
perton, The reduction applies to all descriptions of sections and 
to plates and joists, and makes a total fall of £1 in seven weeks. 
When the Associated Makers lowered the basis in the middle of 
August by 10s. per ton doubts were entertained whether the ease 
then announced would be effectual in stirring the market, and 
a further revision was looked for. This has now come, and the 
Association has presumably been influenced by the fact that the 
autumn trade was being retarded, and that the collapse of the 
“boom” which has kept the steel works fully employed for so 
long, seemed within measurable distance. Those connected 
with the steel trade of the Midlands therefore regard the step 
now taken as opportune. New prices will be on the basis of £7 
for angles, delivered in the Birmingham district in small merchant 
lots, and a less price for large orders. Mild steel plates become 
{6 17s. 6d., delivered in the Midlands. Joists have also been 
reduced 10s., making the new official minimum for these descrip- 
tions £6 7s. 6d. to £6 10s. per ton. Export trade prices for all 
the deseriptions named are, of course, by arrangement of the 
\ssociated makers, very considerably less than these quotations. 


Pig Iron. 

A better demand is experienced for foundry iron than 
recently. South Staffordshire common forge iron is quoted 5ls. 
to 52s., or 53s., whilst part-mine fetches about 53s. 6d. Best 
all-inine ranges from 92s. 6d. to 97s, 6d., whilst cold blast keeps 
at 125s. A fair amount of Northampton pig iron has changed 
hands at 5is. 6d., but better class sorts command Is. to Is. 6d. 
more, Whilst Derbyshire houses quote 54s. to 55s. 


Manufactured Iron. 

Nut and bolt manufacturers continue to be good 
customers for common bars, which are quoted £7 to £7 2s. 6d., 
though some orders have, it is believed, been accepted recently 
at £6 15s. to £6 17s, 6d., in face of considerable continental com- 
petition. Merehant qualities of bars are quoted £7 5s. upwards, 
and makers of marked bars are well employed at £9 10s. Hoop 
iron is in fair demand at £8. A good business is being trans- 
acted in galvanised sheets on home and foreign account, quota- 
tions being £11 upwards for 24 w.g., and black sheets (doubles) 
are about £8 Ss, Slit nail rods are quoted £9. Gas strip is in 
tulerably good request, and is quoted £7 10s. to £7 12s. td. 


The North Staffordshire Coal Trade. 

Notices giving fourteen days’ warning, expiring on 
October lth, have been sent out by four unions -the North 
Staffordshire Miners’ Federation, the Enginemen’s and Stokers’ 
Union, the Firemen Examiners, and Shot-lighters’ Association, 
and the Navvies and General Labourers’ Union. There are 
30,000 men and boys employed in the North Staffordshire 
coalfield, and 28,000 are unionists, leaving 2000 who have de- 
clined to comply with the notices that have been sent out by the 
four unions during the past two months. If the non-unionists 
join during the fortnight the notices will not take effect. 


The £50,000,000 Defence Fund. 

The new Employers’ Defence Fund, which hopes ulti- 
mately to raise a guarantee of fifty millions sterling, does not 
appear to find general support in this district. Some of the 
Midland employers consider that reasonable concessions, made 
in good time, will do more for the good cause of industrial peace 
than a strengthening cf the fighting line. It is urged that before 
any defensive scheme of this magnitude was launched the 
heads of representative businesses throughout the country 
hould have been consulted and their co-operation obtained. 
Others also hold that the scheme is so large as to be unwieldy. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 


Pig Iron Continues Slow. 

THe attendance on the Tron Exchange on Tuesday 
was well up to the average, but there was again comparatively 
little movement to record in pig iron. All elasses of English 
iron were in buyers’ favour, and Scotch iron was also easier. 
Hematite showed a rather sharp reduction, Finished iron 
showed little change, but in steel some sorts were 5s. to 10s, 
per ton lower. In copper, ingots and brass wire were lower. 
Sheet lead 10s. and English tin ingots about £3 per ton lower, as 
compared with last week, . 


Quotations. 

Pig iron: Lineolnshire, No. 3 foundry. 60s. 9d.; Staf- 
fordshire, 60s. 6d. to 61s.: Derbyshire, 61s. to 61s. 6d.; North- 
amptonshire, 61s. 9d.; | Middlesbrough, open brands, 64s. 3d. 
to 64s. 9d. Seotch (nominal): Gartsherrie, 74s.; Glengarnock, 
71s, 6d.: Eglinton, 72s.; Summerlee, 73s., delivered Manchester. 
West. Coast hematite, 70s. to 71s. f.o.t. Delivered Heysham : 
Gartsherrie, 72s.; Glengarnock, 69s. 6d.; Eglinton, 70s.; Sum- 
merlee, 71, Delivered Preston : Gartsherrie, 73s.; Glengarnock, 


70s. 6d.; Eglinton, 7Is.; | Summerlee, 72s. Finished iron : 
Bars, £8; hoops, £8 7s. 6d.; sheets, £9 2s. 6d. Steel: Bars, 
£7 7s. 6d. to £7 17s. 6d.; Lancashire hoops, £8 5s.; Staffordshire 





ditto, £8 5s. to £8 7s. 6d.; sheets, £9 to £9 5s.; boiler plates, 
£8 12s, 6d. to £8 17s. 6d.; plates for tank, girder and bridge work, 
£7 7s. 6d. to £7 12s. 6d.; English billets, £6 12s. 6d.; foreign 
ditto, £5 10s, to £5 12s. 6d.; cold drawn steel, £10. Copper : 
Sheets, strips, &e., £91 per ton ; smal! lots, 104d. per lb.; rods, 
£89; tough ingot, £79 10s. to £80 10s.; best selected, £81 to 
£82 per ton. Copper tubes 113d.; solid drawn brass tubes, 
9}d.; brazes brass tubes, 10d.; condenser tubes, 10}d.; con- 


denser plates, 8d.; rolled brass, 8d.; brass turning rods, 7}d.; 
brass wire, 84d.; yellow metal, 7Zd. per Ib. Sheet lead, £25 per 


English tin ingots, £194 per ton, 


ton, 





The Lancashire Coal Trade. 
There was a very brisk demand for domestic fuel, in 
anticipation of the advance of 10d. per ton which came into 


operation yesterday—October Ist. Slack and engine fuel 
barely maintained late quotations. Shipping demand was 


also on the quict side. 


School of Technology. 


A new feature in connection with the syllabus»s of the 
above school has been introduced this year. Hitherto they have 
all been issued in volume form and a charge was made for them. 
Now they are issued separately for each section. The day course 
for engineers’ apprentices is under the direction of Professor 
Jordan. The greater portion of the evening classes in the engi- 
neering and several other departments are arranged in progressive 
courses for students who are employed during the day in corre- 
sponding departments of industry and commerce, and students 
who wish to prepare themselves for the higher posts in the engi- 
neering profession are recommended to take one of the full 
three years’ university courses, completing their studies at the 
School of Technology by a fourth year of research work for the 
degree of Master of Technical Science. For the first time the 
school has organised a course extending over five years in gas 
engineering. With regard to the students attending the day 
classes in engineering, last year several engineering firms gener- 
ously allowed some of these young men to attend their works for 
a portion of the vacation. This seems an idea which is worthy 
of more extended adoption, as it enables the firms to pick out 
for future employment youths who are likely to be useful to 
them, while the latter have an opportunity of imbibing intimate 
knowledge of engineering work carried out on a commercial 
basis. The fees have been raised somewhat this year. 


The Engineers’ Club. 

The members of the above club will be pleased to learn 
that no effort is being spared by the committee to secure the 
opening of the premises in Albert-square, Manchester, on the 
27thinst. The premises are being entirely redecorated and newly 
equipped throughout, and it is expected that they will compare 
favourably with those of any club in this city. The number of 
members on the roll is over 500, and the president is Sir William 
Mather. 


The Manchester Ship Canal. 

For the six months ended June 30th last the traffic 
receipts of the canal showed an increase of £30,656, or just over 
1] per cent. compared with the similar period of last year, and 
for the eight months to August 31st last the increase had grown 
to £43,337, or nearly 12 per cent. It is a matter for regret that 
the recent strike of dock labourers should have taken place to 
interfere with the splendid financial progress which this water- 
way is making. 


Proposed New Electricity Generating Station. 

The demand for electric current from the municipal 
power stations in Manchester is increasing at such a rapid rate 
that, although new machinery is being installed in the Stuart- 
street Station enough to supply a further 15,000 kilowatts, or 
73,000 kilowatts altogether, the space available for further 
extensions of the existing power-houses is now exhausted, and 
it is proposed to erect a new generating station in Trafford 
Park. The matter will probably come up for discussion in the 
City Council at an early date. 


BaRrrow-IN-FurNESS, Thursday. 
Hematites. 

There is rather a better feeling in the hematite pig 
iron trade. For some time past-—-several months past indeed 
there has been a slackness in the demand for iron and no disposi- 
tion to place orders on the part of consumers, the reason being 
a demand on their part for lower rates. Makers have been 
qucting cheaper prices for iron for a few weeks and now there 
is more disposition to place orders. The iron at present made is 
going into prompt use, there being seventeen furnaces in blast 
in Cumberland and nine in North Laneashire. Makers are 
quoting 72s, 6d. per ton net f.o.b, for parcels of mixed numbers 
of Bessemer iron, For special sorts of iron there is a good steady 
demand, and the rates run up to 78s. per ton. There is nothing 
being done in the warrant market, and the current price net cash 
is 67s. 6d. per ton. The stores of warrant iron represent in the 
aggregate 16,968 tons, a decrease of almost 2000 tons on the 
week, 


Iron Ore. 

There is a good demand for iron throughout the district, 
and from present appearances this is likely to continue for some 
time to come. Local requirements are likely to be satisfactory, 
and from outside the district a good trade is on offer, regular 
shipments and deliveries by rail being assured. Prices are 
unchanged, with good average sorts of native ore quoted at 
15s. 6d., with best sorts up to 23s. per ton net at mines. The 
demand for Spanish ores is steady, and some big deliveries are 
being made into Barrow and other West Coast ports. The 
eurrent price of this ore is I6s. to 17s. per ton delivered to the 
furnaces. Last week a cargo of 7100 tons of ore arrived at 
Barrow from Bombay. 


Steel. 

There is activity in the steel trade so far as Barrow is 
concerned, but in West Cumberland there is still a stoppage on 
account of the aecident at the Moss Bay Works. The Derwent 
Works are busily employed. At Barrow a good output is being 
maintained, and this is likely to be the case for some time to come. 
The demand for steel is steady in most sorts. Steel rails are a 
fair business, with heavy sections at £6 7s. 6d. to £6 10s. per ton. 
Little is on offer in either light sections of rails or heavy tram 
rails, There is a full demand for steel ship plates and the 
plate mill at Barrow—the only one in the North-West—is 
busily employed. Ship plates are at £7 5s. to £7 10s. per ton. 
There is nothing being done in tin bars or steel billets. The 
Barrow wire and hoop mills are well employed. 


Shipbuilding and Engineering. 
These trades are fully employed. The name of the 
British battleship Delhi, now nearing the launching stage, is 
to be changed to Emperor of India, and she will be launched on 
November 27th, according to present arrangements. There is 
a big weight of steel yet to be placed on the ship, her construction 
having been greatly delayed. 


Fuel. 

There is a full demand for coal, and good steam sorts 
are quoted at from 15s, 6d. to 18s. per ton. East Coast coke is 
at 22s. 6d. per ton delivered to West Coast furnaces, and Lanca- 
shire sorts are at 20s, per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions, 

In the main the position in the iron and steel trade here 
remains much as I reported a week ago, though, in consequence 
of the continuance of the moulders’ strike, things are gradually 
getting worse. It is possible that rather too much emphasis may 
be laid, in some quarters, upon the loss of Sheffield trade to 





continental competitors, but the fact remains that castings 
which should have been executed here are actually going abroad. 
I have been ‘speaking this week with the heads of some firms who 
are sufferers in this sense. They refuse to believe that because 
of a strike trouble, which may overtake any firm in any country, 
orders which have come regularly to Sheffield will be, without 
further thought, transferred across the Channel, though there is 
a fear that such may be the case in a few instances, because the 
representatives of German and Belgian houses, particularly, are 
keenly watching an opportunity so secure business for which 
delivery is at all pressing. Wagon builders are doing very 
badly still, with little immediate hope of an improvement, and 
serious complaints of a falling-off in business continue to be 
made by some steel makers, but agricultural implements, tools. 
files, and saws are doing well, and railway material for the 
Colonies and India is very active. Remembering the unsettled 
state of labour, the uncertainty abroad, and the monetary 
stringeney which still exists and is likely to continue, it cannot 
be said that trade is really bad. There is a good undercurrent, 
and given a more settled state of things, there are yet hopes of a 
revival sufficient, at any rate, to see this year well out and a good 
way into the next. Armaments, of course, as I have before 
pointed out, are not affected by the present trade reaction. 


Round the Works. 


From all J can learn, there are some heavy contracts 
in hand for files, tools, and saws, particularly for Australia, New 
Zealand, and India, whilst agricultural implements for Russia 
and drilling machinery for South Africa seem to be brisk. The 
movements in armour plate are not, perhaps, quite so free at 
the moment, but this department, like those for shell and guns, 
have very full order books to work on. One firm has in hand a 
large order for steel for South Africa, and another is sending out 
a quantity of hardware to Caleutta. Saws of various kinds are 
being made for Santos and Chittagong, and a considerable 
contract has been secured for steel for Singapore. One of the 
leading steel works has a very big order for blooms for St. Rollox, 
and other contracts obtained within the last few days include 
pickaxe heads for Buenos Ayres, shovels for Auckland, and a 
large number of tires and axles, the former for Buenos Ayres and 
the latter for a big Lancashire colliery. The Sheffield Corpora- 
tion has just placed some important contracts, four of them being 
respectively for street telephone alarms, £4100; two natural 
draught cooling towers, with pumps, pipes, &c., £8779; three 
electric capstans with motors, &c., for just over £1100; and 
eoncrete work, &c., £3515. 


Pig Iron. 


If anything, there is rather a stiffening tendency in 
all the pig iron markets, though no quotable change is reported 
in prices. Consumers are still fairly well bought, and makers 
continue delivering on old contracts so far as hematite is con- 
cerned, a small trade passing at the new prices. West Coast appears 
to be quoted here at 87s. to 88s., and whilst one hears East Coast 
mentioned at about “s. lower than these figures, mixed numbers 
are quoted in other quarters down to as low as 73s., at which 
business is said to have been done. It is a feature of the hematite 
market at present that, though there is not a great deal of buying 
going on, little or no iron is being put into stock by the makers. 
With respect to commen irons, owing to the local strike of 
moulders the consumption is on the lowest scale, and makers of 
Derbyshire and Lincolnshire brands are therefore accumulating 
stocks which, when work is fully resumed once more, may soon, 
of course, disappear. But for the unsettled state of things 
generally, the comparatively low price to which these irons have 
fallen would be a strong factor in the restoration of a good con- 
dition of trade. During the boom period makers naturally took 
advantage of the demand to get best prices, having in view the 
price they themselves had to pay for coke, which again was forced 
up by the great demand for small coal and the incapacity of the 
collieries to supply coke equal in bulk to the requirements which 
sprang up after the national cool strike. Now pig iron may 
be said t> be resuming normal prices based on the cost of fuel, and 
the fact that the collieries having now been in constant work for 
so long a time the various qualities of large and small coal have 
assumed proper relations in the trade, generally speaking. 


Bars, Billets, &c. 


Billets of al! brands remain in about the same position, 
with quotations unchanged officially, but the demand is quite 
inactive, and the same remark applies to bars. In the latter case 
it seems not at all likely that any reduction will be made officially 

at present, at any rate—previous reductions having shown 
pretty plainly that no appreciable accession of business follows 
such movements. The market for all kinds of serap is very idle. 


The Strikes. 

It had been hoped that last week-end would have seen 
the end of the moulders’ strike, but another week has slipped 
past and still the struggle is proceeding. The men, it is said, 
having succeeded in bringing all the non-unionists into the trade 
union fold, are now willing to return to work, but the employers, 
through their association, have so far taken no definite step in 
the matter. _The county court summonses against 300 moulders 
for breach of contract—‘‘ downing tools ” without giving a week’s 
notice—should come before Judge Benson on the 16th inst., 
damages being claimed. One of the demands of the men was 
that the summonses and claims for damages should be with- 


drawn. The dispute at Thomas Firth’s is still unsettled, 
the steel smelters being apparently as determined as the firm not 
to give way. ti 

Fuels. 


Taking the position of the steam coal market all round‘ 
and eonsidering the various causes—strikes, &c.—that have 
affected consumption, a very strong undertone is certainly shown. 
Shipments to the Humber ports keep on a large scale, and it i< 
fully expected there will be no falling off for at least a couple of 
months, although to some extent this will depend on whether 
the upper Baltic ports remain open later than usual in the absence 
of severe weather. There is no great amount of forward business 
being arranged. A number of inquiries are in the market for 
delivery over next year, but a wide difference exists between 
buyers’ and sellers’ ideas of prices, and it is reported that some 
middlemen have sold on “ spee.”’ at prices about which collieries 
will not even think. Apparently there is a large amount of 
bluff going on, buyers doing all they possibly can to “ bear 
the market, whilst, generally speaking, collieries are adopting 
a passive attitude—at any rate, for the present. Amongst the 
smaller classes of best grade fuels there is more activity, the 
demand being rather at the expense of the higher-priced large 
coal, and to that extent the supply of coke will be limited ; 
indeed, amongst colliery owners there is a stiffening of prices 
for the best brands of coke. It is not likely that there will be 
any great advance in the price of coke, but it is altogether 
abnormal that the price should be very little higher than that of 
best steam coal. In the lower grades of coal the position is 
much the same, some collieries showing more anxiety to force 
sales. As a rule, values are being steadily held, the price per ton 
at the pits being about as follows :—Best South Yorkshire hards, 
12s, 9d. to 13s.; best Derbyshire, 11s. 9d. to 12s.; second quali- 
ties, 10s. 6d. to lls. 6d.; steam cobbles, 10s. 6d. to Lls.; steam 
nats, 10s. 6d. to 12s. 6d. For spot lots of best Yorkshire hards, 
however, as much as 13s. 6d. ha~ been made at the pit. 
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NORTH OF ENGLAND. ° 
(From our own Correspondent.) 


More Furnaces Blown Out. 

THE outstanding feature in trade circles in the North 
of England this week has been the blowing out of more furnaces. 
Since last week's report four furnaces have been put out of blast, 
reducing the number to 81, as compared with 89 little more 
than afortnight ago. The latest to go out of blast are a hematite 
furnace at Palmer's, a furnace which has been producing special 
iron at Dinsdale, and two more at Bolckow, Vaughan and Co.’s 
works, one on Cleveland iron and the other on hematite. Fuel 
prices are the crux of the present position. Ironmasters are 
not prepared to go on with fuel so dear, which makes it prac- 
tically impossible to produce Cleveland iron at a profit at present 
prices ; hence, the blowing out of furnaces. On the other hand, 
there are no signs of relief, for collieries find it more profitable 
to sell their coal than to turn it into cuke at a lower price than 
at present obtains. Coke at the moment is actually on the 
searce side ; for not only is a good deal of coke being shipped, but 
some beehive ovens have been put out, while difficulties have 
been experienced in one or two directions with patent ovens. 
In the cireumstances the restriction of output by the ironmasters 
has had no effect upon coke prices. Until the coal market 
settles down to the normal after the recent big purchases by the 
Russian Government, the fuel position, as it affects the iron 
trade, will probably not be substantially easier. 


Cleveland Iron Trade. 

A quiet tone now characterises the Cleveland iron 
trade. Consumers are acting with much caution, as there is a 
feeling of uncertainty with regard to the future. Trade just 
now is more or less spasmodic, and only an advance in prices 
will restore the briskness which marked the first two weeks of 
September. On the whole, however, an excellent trade has heen 
done during the past month, and this is evidenced by the ship- 
ments. They were very satisfactory, and were only 200 tons 
below the total for September last year, when prices were rising 
and trade booming. The shipments from the Tees totalled 
107,086 tons, and in addition 10,728 tons went from Skinning 
grove, making a grand total for the Cleveland district of 117,814 
tons, as compared with 111,254 tons for the previous month, 
and 118,079 tons for September last year. A report was cir- 
culated this week to the effect that sales of Cleveland pig had 
been made to America. It seems to have originated through 
a substantial purchase of Cleveland warrants some little time 
ago by a London firm which does an extensive business with the 
United States. The iron, it is understood, is destined for 
Philadelphia, where it will be taken up for pipe-making purposes. 
So far as can be ascertained, the freight will not be arranged 
until it is definitely known at what date the 2! dols. American 
tariff on British pig iron will be removed. The output of 
Cleveland pig iron has been still further curtailed by the blowing 
out of more furnaces. With very considerable autumn require- 
ments to satisfy, the reduced make has the appearance of being 
no more than will be necessary to meet needs, and yet there 
are rumours that more furnaces are likely to be blown out because 
of the high cost of production. No. 3 G.M.B. Cleveland pig 
iron has been sold this week at 55s. f.o.b., and that is the general 
market quotation. No. 1 is firm at 57s. 9d.; No, 4 foundry, 
54s. 6d.; No 4 forge, 54s. 3d.; and mottled and white iron, 
each 54s.—all for early delivery 





Hematite Pig Iron. 

It cannot be said that much headway is being made 
with the renewal of contracts to cover the autumn requirements. 
Indeed, the position is very disappointing. A fair amount of 
business has been done this week in small parcels of hematite, 
but there is at present very little substantial inquiry and trade 
on the whole continues dull. Two more furnaces, which were 
producing hematite have been put out of blast this week. This 
further reduction in the output was not altogether a surprise. 
and clearly indicates the views of the ironmasters with regard 
to the present position. The cost of making materials is high, 
and produce.s of hematite declare that present market quotations 
are unremunera‘ive. The blowing out of these furnaces will 
doubtless tend to stiffen the position of the trade, and prices of 
hematite are not likely at present to fall any further. Business 
has been done this week in East Coast hematite mixed numbers 
on the basis of 66s. per ton for prompt delivery, and that is the 
general market quotation. 


Iron-making Materials. 

There is very little change in the condition of things 
in the foreign ore trade. There appears to be practically no 
inquiry just now. Most of the big consumers are well covered, 
and others are only disposed to take smal! occasional cargoes 
at present prices. Sellers, however, are showing no signs of 
weakness, and current prices are well maintained. Rubio ore 
of 50 per cent. quality is quoted at 19s. 6d. per ton ex ship Tees. 
The position in regard to coke is no easier. Sellers are so well 
booked with orders that they remain masters of the sitnation. 
Possibly the limitation of the output of iron, reducing as it does 
the demand for producing materials, may tend to relieve the 
situation, but at present there are no indications of any weaken- 
ing of price. Good medium furnace coke remains firm at 18s. 
per ton delivered at the works. 


Manufactured Iron and Steel. 

In the manufactured iron and steel trades speifications 
are coming in fairly well against contracts, but new business 
continues on the quiet side. A reduction in ship angles and 
ship plates of 10s. per ton, announced this week, will, it is 
expected, give a much needed spurt to the trace, and producers 
are looking forward with confidence to a very satisfactory 
autumn. With the present reductions, manufacturers declare 
that prices have now reached rock bottom, in view of the existing 
high costs of production. Consumers have undoubtedly been 
holding back for these reductions, and a good deal of work which 
has been held back may now be given out. The continued 
activity in the shipbuilding industry involves a heavy con- 
sumption of steel material, and there is every reason to believe 
that some substantial orders for ship plates, angles, &c., will be 
placed in the near future. The principal market quotations are : 
—Common iron bars, £8; best bars, £8 7s. 6d.; best best bars, 
£8 15s.; packing iron, £6 15s.; iron ship plates, £7 10s.; iron 
ship rivets, £8 10s.; iron ship angles, £7 15z.; iron girder pletes, 
£8; iron boiler plates, £2 17s. 6d.; steel bars (Sien.ens}, £7 5s.: 
steel bars (basic), £7 5s.; steel ship plates, £7 5s.; steel ship angles, 
£6 17s. 6d.; steel girder plates, £8 2s. 6d.: steel boiler plates, 
£8 1is.; steel hoops, £8; steel strip, £8—all less the 
2} per cent. discount. Cast iron columns, £7 7s. 6d.; 
railway chairs, £4 15s; light iron rails, £7 to £7 5 
steel rails, £6 10s.; and steel railway sleepers, £7 10s 
at works. 







; heavy 
—all net 


Beating Boom Year. 


The ascertainment, giving the production and average 
prices for manufactured iron for July and August, was issued 
this week by the Board of Conciliation for the Manufactured Tron 
and Stee! Trade of the North of England, and is satisfactory 
as showing the trend cf prices for the more important products, 
and because of the fact that with improved realised prices the 
wages of those concerned in the industry move up also. That 


the boom has not yet run its course is once more made evident. 
The production for the two months is put at 8181 tons, and the 
average net selling price of bars, plates, angles and rails at 
£7 12s. 7.16d., as against £7 lls. 3.97d: for the previous two 











months. The ascertained price constitutes a record for the 
trade, and this feature to those engaged in the iron industry is 
the most important factor. The year 1907 has always been 
looked upon as the boom year for records, but the return under 
review has passed all that was done in that year so far as prices 
are concerned. The highest price of that year was £7 6s. 9d., 
and that has been exceeded by each of the iour published returns 
this year. Twelve months ago the price ascertained was 
£6 16s, 8d., so that the advance is very marked. The upward 
tendency dates back to September, 1911, and since then there 
has been one steady procession of increases in the selling price 
of manufactured iron without the semblance of a setback. 
Ironworkers’ wages are ruled by-a sliding scale based on the 
return, and in accordance with that arrangement there will be 
an advance of 3d. per ton on puddling and 2} pcr cent. on all 
other forge and mill wages, making the third advance this year. 


The Coal Market. 

The demand for all descriptions of coal is well sustained, 
and whilst prices show little or no alteration the tendency is 
towards firm values. For October shipment there is a very 
heavy demand, and sellers hold strongly. Durham gas coals 
are very firm and are likely to maintain their position for some 
time. Best qualities of Durham gas coals are quoted at lds, 
to lis. 6d., and seconds about 14s. A fair demand for bunker 
coals is reported, and the price of ordinaries is firm at 12s. 9d., 
with best bunkers at 13s. 6d. f.o.b. Coke is firm, and stiff in 
price, foundry kinds being 18s. to 19s.; furnace, 18s.; and gas 
coke 17s. to 18s, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Finished Iron and Steel. 

No change is reported in the position of the finished 
iron and steel trades. The demand for home consumption is 
still unsatisfactory, but inquiries for export business are fairly 
numerous. Steel makers are experiencing considerable ditticulty 
in providing employment for the works and report a continued 
scarcity of specifications. German makers have been successful 
in securing a large quantity of steel plate business on foreign 
account, and also for delivery in this country. The anticipated 
decrease in steel prices has now been announced. At a meeting 
of the Ste2el Makers’ Association held in London on Saturday 
last a further reduction of 10s. per ton was agreed upon, The 
malleable iron trade continues inactive. Very little fresh busi- 
ness is being secured even at current prices, which are based on 
£7 10s. per ton for * crown ” bars for local delivery, and makers 
aro finding difliculty in obtaining specifications against contracts 
already booked. Keen foreign competition is largely responsible 
for this state of affairs. Black sheet and galvanised sheet 
makers are fairly well off for orders, and are managing to keep 
works comparatively well employed. Makers generally, how- 
ever, could quite easily undertake a much larger amount of 
business than they have on their books at present, and it is 
expected that prices will undergo a further reduction in sympathy 
with the decrease agreed upon by the steel makers. 


Reduction in Steel Prices. 
David Colville and Sons, Limited, Dalzell Steel and 
Tron Works, Motherwell, report a reduction of 10s. per ton in 
their steel prices, which are now quoted as follows, viz.:—Siemens 
steel plates, marine boiler quality, £8 12s. 6d.; land boiler quality, 
£8 7s. 6d.; Siemens steel angles, £7; Siemens steel bars, ship 
quality, £2 ; boiler quality, £8 10s. 





Scotch Makers’ Iron. 

Scotch makers report that the deliveries of ordinary 
qualities amount to considerable tonnage, and that the shipping 
demand is fair. Local consumers are, however, only purchasing 
against immediate requirements, and there is an absence of fresh 
business. Monkland is quoted, f.a.s. at Glasgow, No. 1, 68s.; 
No. 3, 66s. 6d.; Govan, No. 1, 65s. 6d.; No. 3, 64s.; Carnbroe, 
No. 1, 71s. 6d.; No. 3, 67s. 6d.; Clyde, No. 1, 73s. 6d.; No. 3, 
8s. 6d.; Gartsherrie, Summerlee, Calder, and Langloan, Nos. 1, 
74s.; Nos. 3, 69s.; Glengarnock at Ardrossan, No. 1, 74s.; No. 3, 
69s.; Eglinton, at Ardrossan or Troon, No. 1, 68s. 6d.; No. 3, 
67s. 6d.; Dalmellington, at Ayr, No. 1, 69s. 6d.; No. 3, 67s, 6d.; 
Shotts, at Leith, No. 1, 74s.; No. 3, 69s.; Carron, at Grange- 
mouth, No. 1, 74s. 6d.; No. 3, 69s. 6d. per ton. Scotch hematite 
is quoted 71s. per ton for West of Scotland delivery. 





The Pig Iron Warrant Market. 

Business on the Glasgow pig iron warrant market has 
been very quiet during the week. The total turnover did not 
exceed 12,000 tons, and prices are a shade easier. Prices of 
Cleveland iron fluctuated throughout the week between 55s. and 
54s. 4d. per ton, and closed at 54s. 9d. per ton cash. Business 
was also done at 54s. 44d. five days, 54s. 104d. and 55s. one 
month. The reduction in the number of turnaces in blast con- 
tinues, and the total is now 85, compared with 86 last week and 
88 in the same period last year. Of the total 35 are producing 
ordinary, 46 hematite, and 4 basic iron. 


The Scotch Coal Trade. 

The position of the Scotch coal trade continues to be 
very satisfactory, and prices as a rule are well maintained. 
Although there is a scarcity of tonnage in the West of Scotland, 
and shipments are difficult to arrange, coalmasters are managing 
to dispose of their outputs without much anxiety. In this 
district the general demand is heavy, all qualities of coal being 
included and prices are firm. Navigation and steam coals are 
very well booked up, and the better qualities are unobtainable 
for about two weeks. Splint coals are very active, and the best 
qualities of el' coal are being well cleared, while secordary 
qualities are also in good request. In smalls the demand for 
trebles is well sustained, and doubles, though not by any means 
plentiful, are a trifle easier, while a good business is being done 
in singles, which remain on the same level as the previous week. 
The trade in the Lothians is fairly brisk, and the secondary 
qualities of steam coals are moving off well. The demand for 
all kinds of coal continues strong, and shipments are well up to 
the average. The Fifeshire coal trade is in a healthy condition. 
Owing to a large accumulation of tonnage at the ports, the 
pressure at the collieries is fully sustained. All classes of coal 
are in urgent request, and while steam coal is somewhat easier, 
other qualities cre well maintained. The total shipments for 
the week amount to 358,522 tons, compared with 344,083 tons 
in the preceding week and 352,640 tons in the corresponding 
week of last year. Steam coal is quoted f.o.b. at Glasgow 13s. 
to 14s, 6d.; ell, 13s. 3d.; splint, 13s. to 15s. 3d.; navigations, 15s. 
to 17s.; treble nuts, 13s. 94.; doubles, 13s.; singles, 11s. 6d. per 
ton. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 

THouGH the majority of colliery disputes last week 
were quickly adjusted, inconvenience and irregularity were 
caused to the coal trade by considerably reduced outputs. The 
better qualities of coal were mostly affected, and for these prices 
held firm, full supplies being uncertain after the stoppages. 
Business on the whole was not of a very active character, buyers 
generally waiting a more settled market. Latest :—No very 





decided change is shown in the steam coal trade to-day, Tonnage 
supplies are insufficient, and some irregularity exists in nearly 
all descriptions. Admiralties, being rather difficult to obtain 
maintain a firm position. House coals are an improved market. 
With respect to new contracts, several sn.portant inquiries 
await settlement, and others are expected to be shortly in the 
market. Following approximate prices :—Steam coal :— Best 
Admiralty, large, 19s. 6d. to 20s. 6d.; best seconds, 18s. 6. to 
19s. 3d.; seconds, 17s, 6d. to 18s, 3d.; ordinaries, 17s. to 17s. Gd,: 
best drys. 18s. to 19s.; ordinary drys, 15s, 6d. to 16s. bd.; by st 
bunker smalls, 10s. 3d. to 10s. 9d.; best ordinaries, 9s. tii. to 
10s.; cargo smalls, 7s. to 8s.; inferiors, 6s. 6d. to 7s.;) washed 
smalls, lls. to 12s.; best Monmouthshire black vein, large, 17s, 
to 17s. 3d.; ordinary Western Valleys, 16s. to lés. 6d.; best 
Eastern Valleys, 15s. 6d. to 16s.; seconds, 15s. 3d. to Lis. td.; 
Bituminous coal: Best households, 19s. to 20s.; good house. 
holds, 17s, to 18°.; No. 3 Rhondda, large, 16s. 6d. to 17s.; smalls, 
12s. to 12s. 6d.; No. 2 Rhondda, large, 12s. to 12s. 9d.;) through, 
10s. to Lls.; No. 2 smalls, 7s. to 8s.; best washed nutes, 11-, to 
Its, 6d.; seconds, 15s. to 15s. 6d.; best washed peas, 14 1. to 
15s.; seconds, 13s. 6d. to 14s. Patent fuel, 20s. to 22s ke, 
Specia! foundry, 28s. to 30s.; good foundry, 2°s. to 2€s.; furnace: 
19s. to 2ls. Pitwood, ex-ship, 21s. 9d. to 22s 


5. 






Newport (Mon.). 

There is not much change to report in the steam coal 
trade. A degree of easiness exists as regards prices for pr inpt 
loading, due to stocks still being rather heavy. Smalls are 
steadier ; pitwood quiet. Following approximate closing }) ives ; 

Steam coal: Best Newport black vein, large. 16s. 9d. to 17s,; 
Western Valleys, 15s. 9d. to 16s. 6d.; Eastern Valleys, 15-. 3d, 
to 15s. 9d.; other sorts, 14s. 9d, to 15s. 3d.; best smalls, ss. to 
8s. Gd.; seconds, 6s. 6d. to 7s. 6d. Bituminous coal; Best |iouse, 
18s. to 19s.; seconds, 16s. 6d. to 17s. 6d. Patent fuel, Is. to 
20s. Pitwood, ex-ship, 21s. 9d. to 22s, 


Swansea. 

The anthracite coal market is rather quiet, with little 
change in prices. Swansea Valley, large, still somewhat casy, 
red vein, large, steady, and machine-made nuts unaltered. ‘I'he 
demand fot rubbly culm and duff is slow. The steam coal section 
also shows a quiet tendency. Following approximate closing 
prices :—Anthracite coal: Best malting, large, 21s. 6d. to 24s, 
net; second maiting, large, 19s. to 20s. net; big vein, lirye, 
17s. to 18s., less 24 per cent.; red vein. large, 12s. 9d. to Ids. td., 
less 2} per cent.; machine-made cobbles, 21s. 6d. to 22s. net ; 
Paris nuts, 23s. 6d. to 26s. 6d. net; French nuts, 23s. td. to 
25s. 6d. net; German nuts, 23s. 6d. to 25s. 6d. net; beans, 
l6s, 6d. to 18s. 6d. net ; machine-made large peas, 12s. to 1s. tid. 
net; rubbly culm, 6s. 3d. to 6s. 6d., less 24 per cent.: cuff, 





4s. 3d. to Ss. net Steam coal: Pest large, 19s. to 20s., less 2! per 
cent.; seconds, I4s. to I6s., less 2) per cent.; bunkers, 11s. 3d, 
to 12s, 3d., less 24 per cent.; smalls, 73. 9d. to 83. 6d., less 2! per 


cent. Bituminous coal: No. 3 Rhondda, Jarge, 17s. to 18s.. less 
2} per cent.; through and through, 13s. 6d. to 14s, fd., iess 
24 per cent.; smalls, 10s. 6d. to Ils, 6d., less 2} percent. Patent 
fuel, 18s. to 1Us., less 2} per cent. 


Iron and Steel Trade. 

The mills at Dowlais have been kept going at their 
usual full speed, turning out many thousand tons of heavy pro- 
duce during the week. Following approximate prices: lig 
iron; Standard iron, 54s. 14d. eash and 54s. 44d. month ; 
hematite mixed numbers, 67s. 3d. cash and 67s. 6d. month ; 
Middlesbrough, 54s. 64d. cash and 54s. 9$d. month ; Scotch, 
60s. 6d. cash and 60s, 9d. month ; Welsh hematite, 73s. to 74s. 
d.d.; East Voast hematite, 72s. 6d. to 73s. 6d. c.i.f.; West Coast 
hematite, 74s. td. c.i.f. Steel bars: Siemens, £4 16s, 3d. per ton; 
Bessemer, £4 16s. 3d. per ton. Iron ore: Rubio, 18s. ‘1. to 
19s. 3d. Steel rails, heavy sections, £6 10s. to £6 15s. 


Tin-plate and other Quotations. 
The tin-plat> trade still maintains a slight improvements, 
Following approximate prices :—I.C., 20 x 14 x 112 shects, 
3d.; 1.0 






28 x 20 








13s. x 20 x 56 sheets, 13s. 74d.; I-C., 112 
sheets, 26s. td.; LC. ternes, 28 x 20 x 112 sheets, 23s. ‘Kl. 


Finished black plates, £9 15s. to £10 per ton. Galvanised sheets, 
24g., £11 to £11 ds. per ton. Block tin, £188 15s. cash and £189 
three months. Copper, £72 15s. cash and £72 12s. fd. thiree 
months. Lead: English, £20 10s. per ton; Spanish, £20 ds. 
per ton, Spelter, £21 per ton. Silver, 283d. per oz. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue LittesHatt Company, Limited, of Oakengates, Shrop 
shire, has recently appointed Messrs. I. J. David and Co., 7, 
3ute-crescent, Bute Docks, Cardiff, as ite agents in the Swansea 
district. 

We are asked to state that the name of the firm hitherto 
known as André Citroén and Co., of 27, Queen Victoria-street, 
London, E.C., has been changed to the Citroén Gear Company, 
Limited. 

Mr. Ropert Booru, of 110, Cannon-street, London, E.C., 
advises us that he has taken over the representation in the United 
Kingdom and Colonies of Messrs. Paul Wiirth and Co., construc- 
tional engineers, of Luxemburg. 

Tue Sterling Telephone and Electric Company, Limited, 
informs us that on and after to-morrow, the 4th inst., its busine 
will be transferred to more commodious cfli es at 210, 211, 
and 212, Tottenham Court-road, London, W. 

Mr. Cuartes H. Luke, of Roslyn, Wilmslow, Cheshire, 
informs us that he has severed entirely his connection with the 
Engineering Review, both as a director and manager, and that 
in future he will devote himself entirely to trade and othet 
exhibition work. 

Tue Electrical Engineering and Equipment Company, Limited, 
of 109-111, New Oxford-street, has secured the sole selling riglts 
in this country and the British Colonies for the machinery and 
and apparatus manufactured by Les Ateliers de Constructions 
Electriques, of Charleroi. 

Messrs. IRwIN AND JONES, engineers and agents, late of 
§, London-wall-buildings, London-wall, E.C., have moved to 
larger offices at London House, New London-street, F.C. Their 
telephone number is now 1449 Avenue, and their telegrap)ic 
address ‘* Irwijos, I’en., London.” 

We are informed by the Castolin Company of Great Britain, 
Clock House, Arundel-street, Strand, W.C., that at the cor- 
mencement of the Berne—L.étschberg—Simplon and the Mont 1D’ Or 
tunnels, a standard case of the “ Castolin’’ auto-chemical 
welding appliances was installed at each end, and during the 
whole of the boring was used for the purpose of repairing al! 
broken machinery in cast iron, wrought iron and steel. 

THe SrerRN SONNEBORN Or, Company, Limited, of Royal 
London House, Finsbury-square, London, E.C., asks us to inform 
our readers that they can have samples of their lubricating oils 
and greases tested free of charge on the Sternol testing machine. 
This machine, it is pointed out, reproduces the actual working 
conditions, thereby enabling it to be ascertained whether ® 
lubricant is suitable for the purpose for which it is used, and also 
what is the most suitable lubricant for the purpose. 











Contracts.—The part of the Coolgardie water main damaged 
by corrosion is to be replaced by Mannesmann steel spigot and 
Faucet tubes of 30in. diameter. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THERE have been no noteworthy changes in the iron 
and steel trades since my last letter, the general position 
being quiet though healthy, and in some branches tending 
towards improvement. ‘The business on home account is still 
rather limited, and confined to immediate requirements. but on 
foreign account a brisk trade is being doné, and some heavy 
contracts are being obtained. There has been an indication of 
jn provement in the building department, and orders for railway 
)iterial are plentiful, giving strength to the finished iron market. 
Plates continue neglected ; a further downward movement is 
to be noted, partly in consequence of inereasing output. Zinc 
jiates, on the other hand, are briskly called for, and the Union 
of Zine Mills has resolved upon an immediate advance in prices 
of M.1 per 100 kilos. 


The Silesian Iron Industry. 
Iron and steel masters are doing a tolerably good busi- 
ness, and the orders booked will secure regular employment for 
sme time to come. The position of prices is firm, and there may 
be an improvement for some articles in next quarter. 


List Quotations. 

The foilowing are the current list rates per ton free at 
works :--Raw spathose iron ore, M.13. 10; roasted ditto, M.19 ; 
Nassau red iron ore, 50 per cent. contents, M.14.50 net at mines ; 
piegeleisen, 10 to 12 per cent. grade, M.82; white forge pig, 
siegerland and Rhenish-Westphalian brands, M.69; iron for 
teel making, M.72 to M.75; German Bessemer, M.81.50 ; 
|rxemburg foundry pig, No. 3, M.63 to M.65 ; German foundry 
pix, No. 1, M.77.50; No. 3, M.74.50; German hematite, 
M.81.50; common basic bars, M.98 to M.102; iron bars, M.140 
to M.143; basic hoops, M.125 to M.130; heavy steel plates, 
M.108 to M.112; steel plates for boilermaking purposes, M.118 
to M.122; sheets, M.122 to M.130; drawn iron or steel wire, 
M.122.50. 
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The Coal Trade in Germany. 

A falling off in demand is felt in industrial fuel, while 
tle inquiry for house and gas coal is animated ; prices are not 
expeeted to change in the next quarter, unless a marked reduction 
in activity at the blast furnaces should cause a decrease in the 
demand for coke. Current rates are :--Steam coal, M.12 to 
M.12.75; best mixed sorts,*M.13 to M.13.50; coal for coke 
making, M.13.50 to M.14; anthracite nuts, M.22; foundry 
coke, M.19 to M.21; blast furnace coke, M.16.50 to M.18.50; 
briquettes, M.11.50 to M.15 p.t. 


Austria-Hungary. 

The condition of the iron and steel industry is strikingly 
illustrated by the fact that quotations are expected to be further 
reduced, production being so much higher than output. Con- 
cerning business in the different branches of the iron and steel 
industry, a slow demand only can be reported to come in, both 
locally and on foreign account. Owing to rather extensive 
purchases on the part of the sugar mills, a fairly healthy tone can 
be maintained on the pit coal market ; house fuel also has been 
in tolerably good demand, and coke has continued in brisk call. 


The Iron and Steel Trade in Belgium. 

The stiffening tendency noticed in the iron industry 
during the last few weeks has given place to an abatement in 
demand for several articles, and there has been very little buying 
reported, the reserve so long practised by consumers being very 
marked again in pig iron and in semi-finished steel. The blast 
furnaces are willing to sell at 76.50f. p.t. for foundry pig, 68f. 
p-t. for forge pig, and 7If. p.t. for basic, but very little can be 
disposed of, and business is more or less of the hand-to-mouth 
sort. Serap iron is lifeless. Exports in semi-finished steel have 
been limited. Rolled billets cannot realise more than 77s. p.t. 





The reduction in the prices for girders has not had the desired | 


effect, and specifications come in very slowly ; rails also show more 
quietness, and the position of the bar trade is distinctly weak, 
German competition having set in with renewed vigour. After 
a vain attempt of producers to maintain the quotations of 
August, #.c., £4 16s. p.t. for basic bars, rates have quickly moved 
downwards, £4 13s. p.t. being now quoted for basic bars, and 
further reductions are likely to take place. The plate trade is 
influenced more than any other department by the continued 
weakness in the iron industry, and underquoting has reduced the 
prices for heavy steel plates to £5 6s. p.t. f.o.b. Antwerp. For 
home consumption basic bars realise 130f. to 135f. p.t; iron. 
bars, 142. 50f. to 145f. p.t.; heavy steel plates are quoted 140f. to 
145f. p.t. Export quotation for hoops is £6 5s. to £6 8s. p.t., and 
for inland consumption 170f. p.t. is quoted. The nail industry 
is in a very poor condition ; the mills are almost entirely depend- 
ent on export, for there is hardly any business on offer on home 
account, and export quotations have been so much reduced by 
underquoting that they leave hardly any profit. A fluctuating 
tone is noticeable on the Belgian coal market ; engine fuel was 
in quiet request last week. 











AMERICAN NOTES. 
(From our own Correspondent.) 


New York, September 16th. 

THE very active demand for basic iron during the past week 
has taken the market by surprise. ‘Three or four contracts 
call for 140,000 tons of basie to be delivered during the first 
half of next year, one mill near Cincinnati taking 56,000 tons, 
another 30,000 tons, and two or three others 60,000 tons. 
Foundry, forge, and malleable are dull, notwithstanding that 
the majority of eastern as well as most southern furnaces are 
obtaining .50 dol. higher price for deliveries than prevailed a 
month ago. Low-grade iron also is exceptionally active, and 
recent transactions, including pending negotiations, will cover 
upwards of 100,000 tons for deferred delivery. The concessions 
that are heard of relate to basic, Bessemer, and low-grade. 
Rumours prevail on contemplated shading in various lines of 
finished material. Wire and wire products are moving freely. 
Plates and shapes, if current rumours are correct, have been 
shaded within a few days, but these concessions are reported to be 
exceptional, and full prices are asked on all autumnal deliveries. 
Inquiries are arising for plates and shapes for next year’s delivery, 
on which full prices are asked. Rail orders are straggling, and 
much business is held up for unknown reasons by railway 
systems whose completed plans call for orders of great magnitude. 
Nearly all railway systems will complete their arrangements for 
1914 construction before the close of the present year. The 
under-current of the opinion is that any weakness that may 
develop within the next 30 days will be followed by a general 
hardening of prices, which view is supported by the probability 
that a large percentage of next year’s requirements will be 
provided for before the close of the current year. Copper has 
been advanced to 17 cents, but no orders, either foreign or 
domestic, have been booked at that figure. The strike continues 
at the Lake Superior mines, spot lots are very low, general 
requirements are increasing, and these facts it is claimed will 
warrant the advance. The latest estimate of reduction of 
surplus stocks was some 15,000,000 lb., reducing the accumula- 
tion to 38,204,087 lb. This was brought about by a curtailment 
of output of 6,442,240 Ib. and an increase in domestic deliveries 
of 14,745,615 lb. 











BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name an ! 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete specification. . 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM GENERATORS. 


m8 


21,116. September 17th, 1912.—‘‘ FieLtp ” Tuse Tyrer STeam 
SUPERHEATER, 'T. Sanderson, 25, Shrewsbury-street, 
Old Trafford, Manchester. 

A is the distributing and B the collecting pipe for the steam. 
Headers C, C are connected across them, being bolted down by 
bolts D provided with flat heads. The holes E through which 
these bolts pass also serve to conduct the steam into and out of 
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the headers C. Three compartments are formed in each header 
and into the walls of these compartments two sets of large and 
small tubes F, G are screwed or welded. The large tubes are 
closed at their ends. The smaller tubes are held concentric 
by means of three projecting lugs H formed at their lower ends. 
The course cf the steam from the pipe A to the pipe B is obvious 
from the engraving.—September 10th, 1913. 


DYNAMOS AND MOTORS. 


3759. February 13th, 1913.—IMPROVEMENTS IN OR RELATING 
To Evecrric DrivinG MECHANISM FOR SPINDLES, FLYERs, 
OR SIMILAR Parts Usep IN MACHINES FoR WORKING TEX- 
TILES, Société ‘ L’Eclairage Electrique,”’ of 364, Rue 
Lecourbe, Paris, France. 

This invention relates to electrically driven spindles of textile 
machines of the kind in which the rotor of an asynchronous 
high-frequency motor is keyed to each spindle, flyer, or similar 
part. Means are provided for feeding the motors at will with 
currents of different voltages in the proportion of 1 : 2, so as to 
produce a very energetic starting or braking torque. the currents 
being supplied by a transformer with two series of terminals and 
a two-way switch. The invention also comprises, in conjunction 
with the above-mentioned feature, an arrangement in which the 
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spindle is carried in swivel or ball-and-socket bearings whereby 
the spindle or flyer is automatically centred. On each of the 
spindles A is keyed the rotor B of a corresponding asynchronous 
motor C. These motors, which can be switched in or out of 
circuit by means of a switch D (which arrangement makes it 
possible to drive and control singly the spindles A, can, moreover, 
be supplied with currents of different voltages, which enables 
a higher pressure to be given to them at starting or when the 
whole is being braked. ‘The motors of one and the same frame 
are operated by means of a transformer E with several terminals, 
enabling either one or the other of the wires F, G to be fed with 
different voltages by operating a switch H. To that-end, the 
three conductors of the three-phase line G can be connected to 
or disconnected from the ends of three windings of the secondary 





of the transfermer E, which corresponds to the three phases. 
The three conductors of the line forming the distribution for 
normal working are co ted or disec ted by the switch H 
to or from the central points of the three windings of the second- 
ary of the transformer E, which supplies the current and which 
is connected to the :notors when starting or stopping. By way 
of example, it may be taken that one of the wires distributes 
at 30 volts and is intended for the normal driving of the spindles, 
whilst the other wire supplies a double voltage—that is to say, 
60 volts. The feeding at 60 volts makes it possible to impart to 
the spindles a very strong torque, which can be utilised for 
reducing the period of starting at the beginning or for braking 
in a powerful manner at the stoppage. The use of @ high- 
frequency asynchronous motor makes it possible, without the 
working being altered thereby, to increase in a large proportion 
the speed of the spindles, as with 95 periods the speed could be 
as high as 600 revolutions, whilst with mechanical driving 
by helical pinions it is impossible to exceed 4000 to 4200 revolu- 
tions. In that way for a smaller consumption of energy there is 
obtained a larger output of the frame.—September 10th, 1913. 


1512. January 18th, 1913.—IMPROVEMENTS IN OR RELATING 
to CoMBINED DyNAMo REGULATORS AND SwitcHEs, Octave 
Edouard Van Kerckhoven, engineer, of 15, Rue Maurice 
Mayer, Paris France. 

This invention relates to a combined switch and regulator for 
continuous-current dynamos connected to a variable-speed drive 
such as a motor car engine, railway car axle, windmill or turbine 
shaft or the like. The combined switch and regulator comprises 
an armature C in the field of the magnets A of the dynamo B, 
the winding D of which armature is in series with the charging 
circuit of a battery. This armature is movable and controls a 
lever E for switching in and out. The lever E is pivoted and is 
controlled by the action of a spring F, which has the tendency 
to push the armature C out of the field of the magnets A. When 
the dynam> begins to rotate the magnetic field of the field mag- 
nets A increases, and for a given value there is an attraction of 
the armature C of the coil D, in which there is no current. This 
attraction brings about the movement of the lever E, which 
closes the charging circuit of the battery and thus sends current 
into the winding D of the armature C. In this way an auxiliary 
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magnetic field is produced which is such that its poles are the 
reverse of those of the field produced by the field magnets A. 
The resultant of these two fields produces an energetic attraction 
of the armature C of the coil D and the lever E depending on 
the same, and the action of the field of the series coil superposed 
on that of the dynamo field, provided an electromagnetic locking 
of the switch in the closed position of the charging circuit, so 
that any mechanical vibrations or shocks produced, for instance, 
by the movement of the vehicle, in case of motor cars or railway 
cars, do not exercise any influence on the apparatus and cannot 
disturb its working. It will be seen, moreover, tl.at the arrange- 
ment of the armature C in the field of the field magnets A pro- 
duces between the poles of the latter a kind of bridge forming 
a magnetic shunt. In these conditions, when the speed of driving 
lias a tendency to increase beyond its normal value, there takes 
place an increase of the magnetic field in the field magnets of 
the dynamo B and an increase of the contrary field of the coil D 
controlling the lever E of the apparatus, resulting in a reduction 
of the flux passing through the dynamo armature caused by the 
interaction between the two fields, which has the tendency to 
reduce the voltage of the dynamo D to its normal value. The 
apparatus therefore works as a regulator. There is another 
illustration.—September 10th, 1913. 
25,207. November 4th, 1912.—ImMPROVEMENTS IN ALTERNATING- 
CURRENT GENERATORS, Ateliers de Constructions Elec- 
f triques du Nord et de L’Est, of 75, Boulevard Haussmann, 


Paris. 
It is well known that the sudden short-circuiting of an alter- 
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nator results in the production of a very heavy momentary 
current, the action of which is particularly serious in connection 
with the windings of machines of great output per pole—for 
example, turbo-alternators, The strength of the momentary 
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current depends upon the relation between the mutual inductance 
of the windings and their total leakage inductance, being greater 
according as this relation becomes greater. This arrangement 
consists in applying an additional inductance to the circuit of 
the direct-current part of the machine—that is, the rotor—in 
such a way that the normal working of the machine is not modi- 
tied. A indicates the core of the rotor, B the end portion of the 
coils of the winding of the rotor, C the laiminations of the stator, 
and D the winding of the stator. The additional inductance 
is produced by the action of a branch magnetic circuit comprising 
a disc E and the yoke F, these parts being made of iron. This 
circuit is linked with the winding B of the rotor. The binding 
or enclosing ring G is preferably of non-magnetic metal. It will 
be obvious that a branch magnetic circuit thus produced will 
not have any influence on the stator circuit during normal opera- 
tion, and accordingly will be without effect on the regulation 
of the machine. In order to avoid phase swinging, which, 
under certain conditions, may manifest itself in an alternator 
having a rotor unprovided with damping devices, it may be 
necessary to provide a complete damping arrangement on the 
rotor. In this case, in order to preserve the effectiveness of 
the arrangement for limiting the momentary rise of current on 
short circuit, it is necessary to arrange the circuits of the damping 
winding so as to be linked with the branch magnetic circuits 
as well as the main magnetic circuit. This can be done by caus- 
ing the bars of the damping winding to project beyond the ends 
of the core A and through the dises E, the end connections being 
arranged beyond these dises. Further, the exciting winding 
itself may be arranged in known manner, so as to also form a 
complete damping winding, fer instance, by using an exciting 
winding similar to the winding of a continuous-current armature 


and joining equipotential points by additional end connections 


which do not carry exciting current, but complete the circuits 

for the damping currents. The end connections, both normal 

and additional, are linked with the branch magnetic circuits.— 

September 13th, 1913. 

20,744. September 11th, 1912.—IMPROVEMENTS IN AND 
RELATING TO SysTeMS oF E.ecrric Motor CoNnrTROL, 
The British Thomson-Houston Company, Limited, of 83, 
Cannon-street, London, E.C. 

This invention relates to a system of control, and particularly 
to the control of motor generator sets in which the motor is of 
the variable-speed type. The object to compensate for the 
voltage drop produced in the generator of a motor generator 
set when the speed of the set is reduced. A is the generator 
and B a variable-speed motor. The motor B drives the gene- 
rator A in any well-known manner. The motor and generator 
as & set are directly coupled together and toa fly-wheel C. When 
the load on the generator A, and consequently the load on the 
set, is increased beyond a certain limit, such a set is arranged 
so that the speed of the motor tends to decrease, and thus permits 
the fiy-wheel to give up energy to assist the motor in overcoming 
the increased load. Since the generator A is mechanically 
connected to the motor B, its speed is also reduced, and conse- 
quently its voltage. Means are provided for strengthening the 
generator field as the speed of the motor decreases, and conse- 
quently tending to compensate for the voltage drop of the 
generator due to its decrease in speed. One or more sections 
D of resistance are placed in the circuit of the shunt field winding 






































5 of the generator, which are short-circuited as the speed of the 
motor is decreased. A hand-operated rheostat H is also shown 
in the field circuit of the generator, so that the voltage of the 
generator may be changed by hand, and a field winding T in series 
with the armature of the generator. The particular motor illus- 
trated is of the induction type provided with slip rings. An auto- 
matic rheostat or slip regulator E is connected to the slip rings and 
is arranged to cut resistance into or out of the rotor circuit of the 
induction motor. This slip regulator consists of a slip regulating 
or “ torque” motor B! supplied with current from a series 
transformer C!, which is inserted in the alternating-current 
supply mains, and of a water rheostat E’, the blades of which are 
separated or brought together by a slight motion of the motor B. 
This torque motor does not rotate, but simply exerts a torque 
and is similar in its action to a solenoid. Also connected across 
the slip rings of the induction motor B are electromagnetically 
operated switches or relays F and G, which are arranged to short- 
circuit the resistances D, as the speed of the motor B falls. The 
action of the arrangement is fully described.—September 10th, 
1913. 


INTERNAL COMBUSTION ENGINES. 


9318. November 18th, 1912.—Two-stroke CycLe INTERNAL 
ComBusTION ENGINE, L. A. and H. D. Hindley and W. 
Stanford, Bourton, Dorset. 


9318 


‘ 
. 








N° 
‘ 











The cylinder is stepped at A and has an end cover in which a 
combustion chamber Bis formed. The annular space formed by 
the stepping A is used as an air pump. Air compressed herein 





passes into a reservoir C, whence it enters the cylinder through 
ports D uncovered by the piston near the end of its stroke and 
afterwards leaves by the exhaust ports E. Air is drawn in 
through the clack valve F, and on the return stroke of the piston 
is delivered past the valve G into the reservoir C. The cylinder 
proper is formed in two parts, the division being coincidal with 
the step A. The valve chamber H and the reservoir C and its 
connections ‘are also detachable.—September 10th, 1913. 


24,337. October 24th, 1912.-—-MEANs FOR FUEL INJECTION FOR 
INTERNAL CoMBUSTION ENGINES WORKING ON THE ‘T'wo- 
cycLe Princrpite, E, W. Petter, Nautilus Works, Yeovil, 
Somerset. 

In the passage A leading the air compressed in the crank case 
into the cylinder through the port B a plunger C carrying a valve 
D and working in a pump chamber E is arranged. Fuel is ad- 
mitted into the chamber E from the fuel tank by means of the 
pipe F. G and H are non-return valves and J is a fuel nozzle 





N° 24, 337. 





projecting into the air port B. On the upward stroke of the 
piston the partial vacuum in the crank case draws the plunger 
C inwards, and thus lifts some oil from the fuel tank into the 
chamber E. On the succeeding down stroke of the piston the air 
in the crank case is compressed, and this, when the piston over- 
runs the port B, results in the plunger C being forced outwards 
and the fuel delivered past the valve H and through the nozzle J. 
—wSeptember 10th, 1913. 


TRANSMISSION OF POWER. 


25,687. November 8th, 1912.—SHarr Coupine, 
Armstrong, Whitworth and Co., Limited, and F, ¢ 
ston, Elswick Works, Neweastle-on-T'yne. 

The shaft A turns in the fixed bearing B. The shaft C turns 
in a bearing which can swivel about the point D. Flanges E, F 
are secured respectively to the two shafts, and a disc G is inter- 
posed between these two flanges. A recess H is cut in the flange 
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E and a rib J is formed on the flange F. A corresponding rib 
and recess K L are formed on the disc G. The face of the 
flange E, the bottom of the recess H, the top of the rib K, and 
the left-hand face of the disc G lie on the surface of a cylinder, 
the axis of which passes through the point D. The corresponding 
surfaces on the right-hand side also lie on a cylindrical surface, 
the axis of which passes through the point D and is at right angles 
to the axis of the other cylinder.—September 10th, 1913. 


SHIPS AND BOATS. 


20,479. September 9th, 1912.—AN IMPROVEMENT IN THE 
CONSTRUCTION OF SHIPS AND VESSELS, A. G. Ramage, 8, 
Western-terrace, Murrayfield, Midlothian. 

The side plates A, the bottom plates B, and the deck plating C 
are curved and flanged as shown. The flanges D, E, F form the 
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shell landings, and can be conveniently riveted together by means 
of a gap riveting machine. The water-tight bulkheads are 
formed of similar plates as shown at G. The bulkheads are 
strengthened by beams H, and are joined at the top and bottom 
to the deck and bottom plating by flat plates J, K. Thev are 





flattened out at the sides, as at L, and are joined to the 
plating by means of flat plates M. 
stiffness is claimed for the construction. 


ide 
Increased longitudinal 
September 10th, 1913 


MISCELLANEOUS. 


22,954. October 8th, 1912.—Liquip Fue. Spraying Devic; 
A. F. Yarrow, Campsie Dene, Blanefield, Stirlingshire. ” 
Two plates A, B are held in contact at the end of the casing U 
by anut D. The plate B is bossed, and on the forward face j 
formed with a cone, This cone projects into a chamber recesse{ 
in the plate A, its apex approaching close to the discharge nozzly 











EK. The chamber F thus constituted is supplied with liquid fue! 
through three passages G opening tangentially into it and cut i, 
the plate B. These passages terminate in circular holes 1, 
through which the oil is led from the interior of the casing (, 
It is claimed that this construction secures the swirling of the fui 
without the formation of useless eddies.—Seplember 10th, 1913. 








SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


1,068,495. Gas TurBine, J. D. Geiger, Bucyrus, Ohiv.—Filed 
April 25th, 1912. 
The turbine has a combustion chamber, with a nozzle in eor 
munication leading from it. There is # hollow driving shutt 
carrying a hollow rotor. This driving shaft is outside the com- 
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bustion chamber and in communication with the bore of the 

shaft. Hollow vanes are carried by the rotor, and they are in 

communication with it. These hollow vanes extend over and 

beyond the nozzle. There are three claims. 

1,068,195. Power Device, M. C. White and O. C. 
Chicago, Ill.—Filed December 4th, 1911. 

The inventor claims the combination with a compressed air 
supply conduit of a power device having @ cylinder and piston. 
Means are provided for directing compressed air from the con- 
duit into the cylinder against the piston to drive the latter, and 
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means between the conduit and cylinder for dividing the com- 
ressed air into separate currents, as well as means for mixing 
uel with one of these currents to form a combustible mixture, 
and means for igniting the mixture. The resultant combustion 
operates to heat, and thereby to increase the efficiency of the 
piston driving fluid. There are seven claims. 
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—_— | | 
| It will be noticed that the third term in this case, | the value of u for the altered engine corresponding to 
REDUCED celal UNDER. and, indeed, in most cases, is a negligible quantity. | a span r L can be written . ; 
' : F This formula for the maximum bending moment | 2rW 4(2r2wa + zrevy) 
By J. D. W. BALL, Assoc. M. Inst. C.E. } was obtained by writing down the bending moment | e= — iioccumenr” >; manne s 
4 aeNERAL effort is now being made in designing | under the load X, with this load at an arbitrary dis- | dey % 
; bases of locomotives and distributing the | tance x from the centre of the span, integrating the | 2(2Pwse — Srivy)? 


the wheel 


loads to harmonise the needs of the locomotive | 


department with the best possible arrangement from 
the permanent way engineer's point of view. : The | 
inerease in the weight of locomotives has occasioned 
pense for the renewal of bridges and strength- | 
‘ permanent way, while some of the heavier 
experimental locomotives such as the Great Eastern 
decapod, the Great Western “ Great Bear,” and the 
heavy cight-coupled goods engines on the Lancashire 
and Yorkshire Railway have shown such an enormous 


great @X 
ening ol 


17°75" 
17-75" 


18°76" 


425" 80:0" 65°76" 51°65") $7:26" 280° 
| 


“pet “at 
2am jos? 18°75" 18-0 


20207002 VOO 


on-s* 
28°5 | 


32:0"46°25" 60°5" 74-75" 


285" 


QOQO70Q 


result and equating to zero to determine the value of x 
for which the bending moment would be a maximum, 
and substituting the value of x obtained as the rou 
of this equation in the general expression for the 
bending moment.* 

The bottom row of figures under the diagram are 
also of use in determining the position of the loads to 
give the maximum hending moment. The rule for find- 
ing this position is that the centre of the span shall 
bisect the distance between the centre of gravity 


89°0" 10325" Sum of loads to right and left of X in tons 





28-5" j 285" Loads in tons - 





56 he abe 6 nteS Ofer Sate 6.6" ale 7:7" ale 7:2" ote 7'6* ote 17.94 —ob 56 mle 56 mle 56.0h5 Oba De 5-6. 
ee We el bd bo 6:0 ale Tey -ate alls 9 Hetle raf eso so oa ahead 
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273°'7 362'1 430°5 508°9 
406'8 768°9 1199°4 17083 


Moments about X in foot tons 


| 648°1 726°5 
Sum of Moments to right and left of x 


2856°4 3082°9 


9 
5 “ ar 
Maximum Bending Moment, 80 ft. span= 90 65°75'+ 18" 74 75)-45 (1394'8 + 1708'3) + (1708'3 ~ 1394'8) = 1620 ft. tons 


4 * 80 (65°75 +18 +7475) 
Swain Sc 


Fig. 1 


increase in weight that it is very doubtful whether 
some of the older lines could be brought up to the 
necessary standard of strength for such locomotives 
except at a prohibitive cost. The calculation of the 
maximum bending moments which would be pro- 
duced in girders of various spans by the proposed 
vrouping of axles and allotment of the total weight 
of a contemplated engine is a somewhat lengthy | 
process, and to repeat this for several trial arrange- | 
ments is a tedious operation. The usual method of 
recording the results of these calculations is by means 
of eurves giving the equivalent uniformly distributed 
load per lineal foot for various spans from, say, 10ft. 
upwards. Fortunately, these curves possess certain | 
properties which enable one to predict what the effect 
of making definite alterations in the spacing and 
loading will be, without resorting to further calcula- 
tions of maximum bending moments. It is necessary 
briefly to refer to the method of calculating these 
bending moments in the first place in order to indicate 
upon what quantities the maximum values depend. 
The axle load under which the maximum bending 
moment will occur must first be determined, and this 
can generally be dene by inspection, but in certain 
cases comparative calculations will have to be made. 
For instance, in the example given in Fig. 1, which 
shows ® Caledonian Railway six-coupled bogie 
passenger engine, the maximum bending moment for 
spans on which three or more axles give the highest 
result occurs under the intermediate coupled axle 
marked X in the diagram. It may be stated as a 
general rule that two loads will produce a higher 
bending moment than the greater of them alone on 
spans of more than 1.75 times the space between 
tnaem. If the loads are equal the factor is more 
accurately 1.71, and if the greater load is twice the 
smaller one 1.81. Also three loads separated by 
spaces a and 6b will produce a higher bending moment 
than the two of them which are separated by the b 
space on spans of greater length than 1.85 a -+|- .4b. 
The factors 1.85 and .4 aie approximate only, unless 
the loads are more or less equal. Applying these 
rules to the engine shown in Fig. 1, the leading coupled 
axle will be considered by itself for spans up to 1.71 
Tit. 2in. or 12ft. 3in. For spans of greater length than 
this, but less than 1.85 x 7ft. 6in. + .4 x 7ft. 2in. 
or 16ft, 9in., the two leading coupled axles will give 
the worst result, while for spans greater than 16ft. 9in. 
three or more loads will need to be considered. From 
this point onwards the number of loads to be placed 
on any particular span can generally be determined 
by placing a scale upon the diagram. For instance, 
in Fig. 1 a span of 80ft. is shown in the position 
relatively to the loads to secure, under the load marked 
X, the maximum possible bending moment on this 
span. The value of this can be written down in 
terms of the span L, the total load on the span W, 
and the sum of the moments of these loads about the 
load under which the maximum bending moment is 
to be determined. If the sums of these moments 
to the left and right of X are M, and M respectively 
the maximum bending moment is equal, to 


oe eo SS 
4 . 4WL 
The values of these quantities for the engine ‘shown 
in Fig. 1 have been worked out and are given in a 
convenient form above and below the diagram. Thus, 
for the 80ft. span the maximum bending moment. is 


: (65.75 -- 18 +. 74.75) = 3170 
less } (1394.8 +. 1708.8) = 1552 
Ls 
plus (1708.3 — 1394.8)? = 4 x 
80 x (65.754 18 + 74.75) = 2 


1620 ft.-tons. | 





| 
| 
| 


rW xX Lk? 
It will be seen that all the r’s cancel and the value of 
u remains unchanged. The higher full line curve in 
Fig. 2 records the equivalent uniformly distributed 
loads per lineal foot of span for the four-cylinder 
express engines of the London and South-Western 
Railway. The wheel base and the loads on the wheels 
of this engine are shown by the full line diagram insct. 


| In the dotted line diagram the same engine is shown 


with each of the loads and each of the spaces reduced 
by 13} per cent. In order to obtain the equivalent 
distributed load curve for this altered arrangement 
of loads and spaces it is only necessary to replot the 
100-13} 

full line curve to 100 
the abscisse or spans, leaving the ordinates or loads 
per lineal foot unaltered. This has been done and the 

result is the dotted curve. 

If all the loads of an engine are increased or de- 
creased in the same ratio and the spaces left unaltered 
| the ordinates of the equivalent uniformly distributed 
| load curve will obviously be increased or decreased 
| in the same ratio. Suppose the loads in the altered 
engine shown by dotted lines in Fig. 2 to be further 
reduced by 124 per cent. while the spaces are left as 





ths the scale as regards 


of all the loads on the span, and the load under which | in the first alteration, then the equivalent uniformly 


the bending moment is to be determined. 


The dis- | distributed load curve for the resulting arrangement. 


tance of the centre of gravity of the loads from the | Of loads and spaces shown by the chain dotted line 


load X is 


| is obtained by reducing all the ordinates of the dotted 


ye = M, measured to the left of X if M, is | curve in Fig. 2 by 12} per cent. 


This curve is almost identical with that corre- 


greater than M, and to the right of X if M, is greater | sponding to the London and North-Western Railway 


than M,. 


To obtain the maximum bending moment | four-cylinder eight wheels coupled goods engines which 


under the load X this load must therefore be placed | have been fitted with a leading axle, which is shown 


M, 


at a distance ” M, from the centre of the span, 


by the full line immediately below. If the second 
| reduction in the loads had been rather more than 
12} per cent. the two curves would have practically 


and it is useful to apply this rule as a check in cases | merged into one, and the figure 125 was purposely 
in which it is not quite obvious how many loads should | chosen instead of the somewhat higher percentage 


be included on the span. 


be called w,, w,, &c., and the distance of each load from | compared one with the other. 

























































































If the loads to the left of X | in order that the two curves could be more clearly 


A diagram of the 
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X, a, a, &e., and the loads to the right of X be called ; eight-coupled engine is also shown in Fig. 2, and it will 
4, %, &e., and the distances from X, 7, y2, &e., Y wa} be seen that except at the leading end the loads and 


ean be written instead of M, and ¥ v y instead of Mb. 
If « is the equivalent uniformly distributed load 


ul? ht a , (Ywe — VvyVP 
- = ——s(Swr+ sv - sce ee ree 
8 d — y)4 4xWxh 
bis 2W = 4(Swx+ svy) ‘ 2(xwa— svyyP 
L Le 1 W L* 


If in any engine for which the value of wu has been 
worked out for a particular span L each of the spaces 


and each of the loads is altered in the ratio ot r to 1, | 





* The method was fully described by the ‘writer in THE ENGINEER, 


July 21st, 1995, ‘‘ Maximum Bending Moments due to Rolling Loads.” 


| spaces are sensibly similar to those of the theoretical 
| engine evolved from the London and South-Western 
| Railway six-coupled engine. 

Returning to the formula for the equivalent 
| uniformly distributed load, suppose the loads to 
; remain unaltered while the spaces are increased or 
decreased in the ratio of r to 1, then the equivalent 
uniformly distributed load for a span r L is 

D 7 Sane yp +t. Sar 
u, = 2W — 4 (=u mee 22s ok 
rL rage Tw 
2(S wre —Svryy 
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The r’s in each term cancel to a common factor - 


so that u, for an increased or decreased span r L 


u : 
becomes That is, 


- 
three-quarters of their original value, the equivalent 
uniformly distributed load for the amended engine on 
a 15ft. span, for instance, will be four-thirds of that 
for the original engine on a 20ft. span. This also 
follows from the previous consideration ; for if, first 
of all, the loads and spaces are reduced to three- 
quarters of their original value, the equivalent load 
for the amended engine on a 15ft. span is the same 
as that for the original engine on a 20ft. span. If, 
now, the loads are altered back to their original value, 
#.€., increased to four-thirds of their altered value, 
the equivalent loads for all spans are increased in the 
same ratio. In Fig. 3 the full line records the equiva- 
lent distributed load for the North-Eastern Railway 
No. V. class engines of the ‘* Atlantic ’’ type, the dia- 
gram of which is inset. The dotted line and diagram 
in the same figure show the effect of reducing the 
spaces to three-quarters of their original value while 
leaving the loads unaltered, as described above. The 
result is a higher and steeper curve similar to those 
corresponding to the heavy goods engines of the eight- 
coupled type running on the Lancashire and York- 
shire and Great Western lines. The chain dotted 
eurve and diagram apply to the original North- 
Eastern Railway No. V. class of engine, but with the 
spaces increased to four-thirds of their former value 
and the loads unaltered. This curve agrees very 
closely with that corresponding to the engines of the 
** Preeursor ”’ class running on the London and North- 
Western Railway. The weights and spaces of the 
** King George V.,’’ a recent engine of this class fitted 
with superheater, are indicated in Fig. 4, and the crosses 
in Fig. 3 mark points on the curve for this engine and 
show how closely it agrees with the chain dotted curve 
obtained by increasing the spaces of the North- 
Eastern engine. These examples show how the 
equivalent uniformly distributed load curve for one 
engine can be determined from that of a similar engine 
by comparatively simple operations, thus frequently 
saving the tedious process of working out the values 
for a number of different spans. The engines have 
been considered alone, without their tenders, and the 
span covered by these does not in general exceed 40ft. 
For longer spans the equivalent uniformly distri- 
buted load depends more upon the weight of the 
engine per foot of its length than upon the arrange- 
ment of the individual loads and spaces. The pro- 
perties of the equivalent load curves which have been 
described also démonstrate the sort of arrangement 
of loads and spaces which is most economical from a 
permanent way point of view. It is fairly obvious that 
when an engine is being designed for a particular 
purpose both the total weight and the total length 
will be predetermined by the mechanical details 
and in any modification of the loads and spaces 
which the mechanical requirements permit to obtain 
the best arrangement from the permanent way point 
of view, the load per foot will remain constant. This 
condition is fulfilled when all the loads and all the 
spaces are reduced in the same ratio as shown in 
Fig. 2, and the result is a lower curve except in the 
neighbourhood of 15ft., where a peak of the amended 
curve coincides with a depression of the original curve. 
Other things being equal, smaller spaces and smaller 
loads are therefore an advantage, generally speaking, 
and as regards four-coupled engines, the 4-4-2 or 
** Atlantic type should prove more satisfactory 
from a permanent way point of view than the 4-4-0 
type. In practice, however, the advantage is often 
with the latter type, for these reasons :—The weight 
on the coupled wheels of the engines of the ** Atlantic ”” 
type is generally as great as that on the coupled wheels 
of engines of the 4-4-0 type to obtain the necessary 
adhesive resistance, and the coupled axles are closer 
to one another and closer to the adjoining axles. 
The small spaces between the wheels of the eight- 
coupled engines should make these engines very 
satisfactory from a permanent way point of view if 
the loads were small in proportion. In actual prac- 
tice, however, this is not the case, and these engines 
produce greater bending moments on bridges of 
moderate span than four or six-coupled engines, on 
account of the four heavily loaded axles compara- 
tively close together. These facts are clearly illus- 
trated in Tables I.-IV. and in Fig. 5. Each table 
refers to a particular type of engine and gives the 
total weight, total length over buffers of engine and 
tender, and weight per lineal foot of the heavier 
engines running on the railways enumerated ; also 
the average total weight, length, and weight per 
lineal foot of the engines included in the table. These 
tables are interesting as showing the comparative 
uniformity in the weight per lineal foot of a large 
number of modern engines. The last two engines in 
Table ITl., Caledonian Railway and London and 
South-Western Railway respectively, appear heavier 
on account of their heavy eight-wheeled tenders, 
but the engines themselves are comparable with the 
others included in the table. Turning now to Fig. 5, 
which records the composite equivalent uniformly 
distributed load curves for the engines enumerated 
in the respective tables, it is interesting to notice 
that the eight-coupled engines, which have the least 
weight per foot of total length, produce the greatest 


if the spaces are reduced to 


bending moments on moderate spans, 
engines of the “ Atlantic  —4-4-2 


weight per foot, amounting to 12 per cent. 


Taste T.—4-4-0 Type. 


Weight in 
tons per 
lineal foot. 


Total length 
over buffers. 


Weight of 
engine and 


Railway. 
tender in tons. 











ft. in 
L. and N.W.R. ..! 99.1 56 7S 1.75 
G.W.R. ia. See 98.8 57 10} 1.71 
Average .. 99.0 57 3 1.73 
TasBLe Hl, 4 4-2 Type 
G.N.R. . 112.0 59 8 1.88 
Te Sa 113.65 62 113 1.80 
N.E.R. oe 115.5 62 3} 1.85 
Average .. 113.72 bl 8 1.84 
TABLE IIL, 4 6 0 Type. 
L. and N.W.R. .. 57 6 1.79 
N.E. ; 7 1.70 
G.W.R. oe t+ 1} 1.80 
L. and Y.R. 57 By 1.80 
Cal. R i 65 6 1.98 
L. and S.W.R. 63 Of 1.91 
Average... .. 112.55 6L 5} 1.83 
TaBLE 1V.—0-8 0 Type. 
L. and N.W.R. .. 82.0 53. i? 1.55 
L. and Y.R. 102.26 590 1.73 
Average ..  .. 92.13 56 ot 1.64 





curve for the engines of the 4-4-0 type is considerably 
lower than any of the preceding and illustrates the 
advantage of these engines from a permanent way 
point of view. th opie 

The London and North-Western Railway 5ft. 6in. 
six wheels coupled side tank engines, first built in 
1910, which are of the 4—6—2 type, provide a practical 
example of the advantage that may be obtained by 
reducing the loads and the spaces without altering the 
weight per lineal foot. As originally designed these 
engines were of the 0—6—4 type, with a total weight 
of 72.5 tons and a total length over buffers of 
40ft. 24in., equivalent to 1.80 tons per foot. The 
heaviest axle load contemplated was 18.5 tons. As 
built, with twelve instead of ten wheels, the total 
weight is 77 tons, the length over buffers 42ft. 8in., 
and the weight per foot as before, namely, 1.80 tons. 
The heaviest axle load is 16.5 tons. Between spans 
of 10ft. and 40ft. the actual engine is, on an average, 
9 per cent. better from a permanent way point of 
view than the contemplated engine. 





PROGRESS OF ENGINEERING IN THE EAST. 
(By our Special Commissioner.) 
No. XXIL.* 
TSINGTAU HARBOUR, SHANTUNG, CHINA. 
Kraocnou Bay, a natural land-locked harbour 
of great size, was acquired by Germany in 1898 


under a ninety-nine years’ lease. It has been 
used as a harbour for many centuries by the 
Chinese junks which trade round the East Coast. 


It was found that both for depth of water and 
land facilities that part of the bay on the right- 
hand entrance from the ocean lent itself most to the 
building of harbour works. This decided the site of 
the German town of Tsingtau as well, although it 
necessitated a circuitous route for the railway to and 
from that point. 

The small harbour shown on the accompanying 
plan is a natural haven used for fishing boats and 
trading junks. Nothing has been done there beyond 
providing roads along which goods are taken to and 
from the small craft frequenting the harbour. Hud- 
dreds of these picturesque vessels are always lying 
there, and the trade they bring to the port is con- 
siderable. 

The construction of the great inner harbour shown 
on the accompanying plan was undertaken by the Ger- 
man Government in 1899. The width of the entrance 
is 280m., and the minimum depth of water 10m. 
On the right is the commercial harbour with three 
moles, two of which are 550m. long and one 750m. 
There is also an end berthing space of 100 m., making 
atotalof 1950m. The mean depth of water alongside 
is 9.50m. The naval harbour works are on the left 
of the entrance. There was a small island here, which 
was made up and built around so that it forms a large 
and convenient site for workshops and stores. The 
railway line is brought round to this point as well, 
and the bank made by the railway formation forms a 
breakwater which completely encloses the harbour. 
In making this, advantage was taken of a natural 
half-cirele of rocks and small islands with water 
spaces intervening, so that it was not much more 
expensive than a land embankment. 

The naval wharfage presents a front 1000 m. long. 








* No. XXI. appeared October 3rd, 


The curves for | Here there is a depth of 10.50 m. of water, 
and 4-6-0 types | was a good deal of dredging done to obtain this, but 
are very similar and show a distinct improvement on | once cleared it was found that little or no silting 
the eight-coupled engines in spite of their additional | took place, so that the cost of harbour maintenanoa 
The | in this respect is small. 


There 


The tidal rise is 2.60 nm. 

| Isend you an interesting blue print, Fig. 2. showing 
the construction of the wharfage and piers. The wall, 
rest on wooden piles driven diagonally and braceq 
together. These are ramuned between with sanq 
filling from the solid bottom to the top to protect 

| them from the attack of marine worms, and also to 
prevent rot from air and water contact. The outside 
piles are of ferro-concrete, standing at a slight angle. 
They are close together, and form a fender for tho 
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Fig. 1—THE HARBOURS AT K!AOCHOU 
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protection of the wooden piles on which the con 
crete and masonry structure rests. 

No graving docks have been built, and none «are 
contemplated, but there is a floating dry dock of 
16,000 tons displacement, capable of extension. 
On the other side of the wide space occupied by work- 
shops there are several slips on which repair work 
isdone. It is intended to carry on shipbuilding there. 
In fact, while I was there a paddle steamer for Rus- 
sian waters was under construction, and prepara- 
tions were being made for the building of gunboats. 
At both harbours loading and unloading direct 
between railway trucks and vessels can be done. All 
the materials for the Shantung Railway, and also for 
the Northern Section of the Tientsin-Pukow Railway 
were landed at Tsingtau. 

The workshops at the naval docks are large, and 
equipped with the most modern appliances. They 
are motor-driven by electric current generated on the 
works, and comprise foundry, forge, fitting shop. 
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Fig. 2—CONSTRUCTION OF WHARF 


necessary to repair or build vessels, from a trading 
junk to a battleship. 

Tsingtau has the finest harbour in China, and these 
works are laid out with a view to expansion, so that 
nothing may be wanting to enable it to maintain its 
position both as a commercial port and a military and 
naval base. 

The German Government has spent about 
£7,000,000 altogether at Tsingtau. How much of 
this is represented by the harbour works | do not 
know, but should think them cheap at one-third of the 
amount. The other two-thirds could easily have 
been spent in the laying-out of the town, building 
Government offices and officers’ houses, lighting. 
drainage, forestry, &e., and the establishment and 


maintenance of a garrison of 3000 men. 
German. 





Naturally everything in Tsingtau is 
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ils are German, the language is German, 
German. All the goods not produced 
brought from Germany, from a pin to 
There is no leakage and no excep- 


The officials: 
the coinage 15 
in Shantung are 


an elect rie crane. 


tion. Anc 
olony: : 5 
ennae enterprise and German money ? 
‘ examples. She has suffered much by 


needs such , ! af i mn 
peing practically alone as a colonising Power, and 
so unable to J 


Ts. : eee 
ar word should be said about the trade of Tsingtau. 


In 1900 the total value of imports and exports 
amounted toa little over half a million pounds sterling, 
then it has risen by steady progression to 


and since m™ ' . 
The Customs receipts are 


about £7,000,000 in T9T2. 


small blame to them, for is it not a German | 
acquired, established, and maintained by | 
England | 


judge her policy in the light of that of | 


| the more efficient does it become. But this is not all. 
The centre of pressure on such a wing does not move 
| towards the rear when the angle of incidence is 
| decreased, as it does in an ordinary cambered wing, 
but towards the leading edge, as in the case of a 
plane wing. Both these facts, the decrease of the 
drift-lift ratio with increase of velocity and the forward 
|; movement of the centre of pressure with decreased 
incidence, are just what are required in aeroplanes. 
There is, however, a serious drawback to the adoption 
| of areversed cambered wing. The actual lift obtained 
is small, and the drift-lift ratio high. In dther words, 
the wing is very inefficient. The forward movement 


|of the centre of pressure as the incidence decreases | 


| is, however, a distinctly interesting fact and might 
in some cases compensate for the loss of efficiency. 


deformation of the full-sized propeller is geometrically 
similar to the deformation of the model, we cannot 
expect to be able to predict accurately the behaviour 
of the former from the results given under experi- 
ment by the latter. Granted that the modelfis the 
same in material as and similar in grain to the large 
propeller, the centrifugal tension per unit of area 
will be the same in both provided {the velocity of 
rotation of the model is n times that of the large 
propeller. where n is the ratio between the large and 
the small diameters. This is a physical way of 
arriving at the comparable velocity, but unfortunately 
it does not agree with Froude’s law. According to 
this, the rotations of the model propeller should be 
Vn times the rotations of the large. Yet another 
| “* comparable velocity ’’ might be obtained by con- 


























Fig. 3-TSINGTAU HARBOUR—THE DOCKYARD 


close on £200,000 annually. 
makes it a convenient port of call for all vessels trading 
between Shanghai and Dalny. The Norddeutscher 
Llovd and the Hamburg-Amerika lines have a regular 
service of steamers between Europe and Tsingtau, 
and the P. and O. steamers also call there. There is 
always a number of German gunboats and torpedo 
hoats in the harbour. The town of Tsingtau is laid 
out on the slopes of the hills which surround the bay, 
and its population is estimated at 2500 Europeans, 
besides Chinese, of which there are about 30,000. 
The Europeans live in their own quarter, and the 
Chinese in districts set apart for them. Even the 
business parts of the two races are kept rigorously 
separate. In addition to the European population 
mentioned, there is a garrison of 3000 soldiers. 

[ send you some drawings and photographs, and 
in concluding these brief notes 1 wish to record my 
indebtedness to his Excellency Herr Meyer-Waldeck, 
the Governor, to Herr F. C. Riekert, the Harbour 
Director and Engineer-in-Chief, and to Herr P. 
Hilderbrandt, director and general manager of the 
Shantung Railway, who withheld no information 
from me. 
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The Resistance of the Air and Aviation : Eaperiments 
Conducted at the Champ-de-Mars Laboratcry. By 
G. Eiffel. 
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Wr resume our review of M. Eiffel’s work at the | 


~ supplement,” which follows immediately after the 


three chapters and the appendix dealt with in our | 


first notice. This supplement carries the account of 
the experimental work down to August, 1911. 


\fter a few notes of a recapitulary nature. the | 


supplement opens with a section on the effect of 


thickness on the lift and drift of cambered wings. | 


Nothing very definite is established, but it may be 
inferred generally that the thicker a wing is made the 
less efficient will it become. The next section deals 
with wings having reverse curvature, and seems to us 
to be worthy of close attention. 
ented with was formed of a thin plate, bent so that 
In Cross-section it was concave downwards at tho 
leading edge, and coneave upwards at the rear ; 
that In to say, it was something like an integral sign 
lying on its side, thus —.. Several quite 
"wnexpected results were obtained with it. First, 
'( was found that neither the lift nor drift was pro- 
portional to the square of the velocity, and that the 
coefficients of both decreased regularly as the velocity 
nereased, It would appear, however, that the lift 
‘oeficient decreases less rapidly than the drift 
coefficient, for it is shown that the drift-lift ratio 
itlso decreases with the increase of velocity. Tt 
follows then that the faster this type of wing is driven 


* First notice appeared October 3rd. 


The position of Tsingtau | 


Translated by Jerome C. Hunsaker. | 
Boston | 


The wing experi- | 


Thus, it seems to us that by relying on an ordinary 
wing for the lift—or the main portion of it—and by 
adding an auxiliary reversed cambered wing, the 
movements of the centres of pressures on the two 
types of surfaces might be made to cancel and thus 
secure something like inherent longitudinal stability. 

A note on warped wings follows. The matter is 
of too particular interest to be studied elsewhere 
than in the original. We will only say that in the 
warped wing studied the travel of the centre of 
pressure was very slight, as the incidence was de- 


creased, but that the wing as a means of obtaining | 


lift was very inefficient. 

The effect of staggering biplanes is next studied. 
It is shown that at all angles up to 10 deg. or so 
of incidence, a forward or a rearward offset of the lower 
wing produced no practical difference as compared 
with the same planes with no staggering. ‘“‘ Hence,” 
says M. Eiffel, ‘ if it be desired to improve the con- 
ditions of flight for a biplane it is better to attempt 
to widen the interval rather than to stagger the 
surfaces.” We may add that at Teddington 5 per 
cent. or so of increased lift was obtained by staggering 
a pair of model wings. 

Several proposals have from time to time been 


made to depart from the stereotyped monoplane | 
and biplane arrangement of wings, and to adopt | 


multiplanes. In some cases, such multiplanes are 
composed of narrow laths fixed in a vertical frame and 
resembling a Venetian blind. ‘Two such arrangements 
were tested by M. Eiffel. In both cases he found that 
the drift-lift ratio was very high; that is to say, 
that the head resistance for a given lift was excessive. 

The first chapter of the supplement concludes with 
an account of some tests on complete aeroplane models 
and of some miscellaneous tests. 

In the second chapter some experiments on pro- 
pellers are described. This is perhaps the least 
satisfactory portion of the book. It may be said to 
| consist of the elaboration of a theory as to propeller 
| action, and an experimental demonstration that the 
| theory is wrong. The trouble is an old friend. Given 


| by experiment the thrust, torque, horse-power and 
| efficiency of a model propeller when run at given 
| speeds of rotation and translation, what is the com- 
| parable velocity for a larger sized geometrically 
| similar propeller, and what will be its thrust, torque, 
| &e., at this velocity ? M. Eiffel develops certain 
| formulas on this subject on the assumption that the 
| reaction of the air on a small portion of a propeller 
| blade is proportional to the area of that portion and 
| to the square of the relative velocity of the air imping- 
ing on it. We need not reproduce his formulas ; 
| we may note, however, that they do not tally with 
| Froude’s law of comparison, which law has been 
| fairly generally accepted as applying very closely 
| to aero propellers. It is sufficient to say that the 
jauthor’s experiments show that his “ velocity 


While on this subject of propeller tests, we would 
direct attention to some remarks made by M. Eiffel 
| on the deformation of propeller blades under centri- 
| fugalforee. At small angles of incidence this deforma- 
tion may have an appreciable effect on the thrust, 
&c., so that unless we can arrange matters so that the 


| . 
squared ”’ assumption cannot be true. 


| 








Fig. 4—THE CZAREWITCH AT MOLE No. 2 


sidering the deformation caused by the reaction of 
the air on the blade. Obviously, then, there is no 
such thing except in theory as a ‘“ comparable 
velocity” so far as aerial propellers are concerned. 

As before, the two chapters of the supplement are 
finished off with an appendix, wherein the numerical 
results of the experiments covered by the chapters 
are collected in a series of tables. 

The last portion of the book brings the account of 
M. Eiffel’s work down to about the middle of 1912. 
It covers the first experimental results obtained at 
his new laboratory at Auteuil. If not the most 
useful, it is certainly one of the most interesting parts 
of the book. At the Champ-de-Mars laboratory the 
velocity of the air was limited to a maximum of 18 m. 
per second—that is, about 40 miles an hour. Speeds 
twice this amount are, however, nearer the actual 
figure attained in aviation. Again, the diameter of 
the wind tunnel, 1.5 m.—5ft., say—limited the 
experimenter to the use of rather small models. At 
Auteuil he planned a laboratory in which the air 
eurrent had a diameter of 2m., and in which the 
wind velocity could be varied between 2m. and 
32m. per second. An auxiliary channel of smaller 
diameter, 1 m., was also erected. In this, velocities 
up to 40 m. per second could be obtained. 

With these increased velocities M. Eiffel was enabled 
| to test his models at speeds equal to those commonly 
occurring in practice. As mentioned previously, he 
had assume in his earlier experiments at Champ- 
| de-Mars that in passing from the model to the full- 

sized aeroplane the coefficients obtained at the 

| laboratory should be increased 10 per cent. to allow 
for the “scale effect.’ He was, however, using 
velocities not much more than half the actual velo- 
cities of flight, and was working on the basis of the 
** vee-squared ”’ law. By so doing he got a remarkable 
degree of concordance between his experiments, and 
the results obtained in practice. He had now at 
Auteuil the means of checking this work at higher 
velocities ; at velocities, in fact, common in aviation. 
When he did so, he found unmistakeable evidence 
that there was no “ seale effect’? whatever, and that 
the coefficients obtained from the model were, within 
about 1 per cent., the same as those obtained from the 
full-sized aeroplane. The explanation was obvious ; 
the “ vee-squared ” law was wrong. In other words, 
in the expression for, say, the lift, namely, R= KAV®, 
the coefficient K was not constant, but increased 
with the velocity V. The 10 per cent. by which he 
had increased K to allow for the difference of scale 
should really have been made to allow for the differ- 
ence of velocity. 

The chapter concludes with a brief description of 
a model aeroplane designed by M. Drzewiecki from 
data contained in the earlier portion of the book 
and with a few notes on the improved arrangements 
made at the new laboratory for testing model pro- 
pellers. M. Drzewiecki’s model possessed two pairs 
of wings in tandem and of different types. The lift 
of the rear pair was known to increase more rapidly 
with increased inclination than the lift of the forward 
pair. This was arranged to balance the effect 
produced by the motion of the centre of pressure on 
each wing. Tests showed that the model possessed 











| 











THE ENGINEER Ocr. 10, 1913 


380 
=—_= 








THE MACHINERY OF THE ELECTRIC MOTOR SHIP TYNEMOUNT 


( For description see page 381) 
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stability. A full-sized aeroplane on the same lines 

was immediately begun. This aeroplane, says the 
“ will be flown in a few weeks.” 


our opinion. It is, however, we feel certain, by far 
the most important addition to the literature of 
artificial flight which has been made in the: English 


ighly promising degree of inherent longitudinal | sumptuous production—a little too sumptuous, in | boilers placed in the poop and fired by means of oil 


fuel. The vessel has a double bottom throughout, 
| with heavy flush fitted tank top plating. The 
| double bottom where it comes under the cargo holds 


book, a . ae 7 * P 
The volume is by no means as free from errors | language since av:ation assumed its present practical | and the forepeak is adapted for carrying water ballast, 


as » work of its kind and importance should be. 
Such errors are, however, mostly printers slips, and 
are fairly obvious. Thus, on page 43 the reference 
to Fig. 20 should be to Fig. 19. Two pages later, 
“ allongement”’? has been left untranslated. On 


| form. 


M. Eiffel’s work is too well appreciated already | whilst where it comes under the engine-room and 


| to need commendation from our pen at this date. | after peak it may be used for oil fuel. 


We look forward, in common with all interested in | 


The propelling machinery, however, differentiates 


practical aviation, to the continuation of his labours | the vessel from all boats which have preceded her. 


}in this field of experimental research. 


To Mr. | It is true that the small Electric Are was propelled 


page 53 “* stage ” is printed for “‘ edge.” On page 62 | Hunsaker, his translator in the present instance, we | on the same principle, but she was comparatively 








as we have already pointed out, should be 
On page 95 and in the table on page 

96 ““metres per hour’? and metres per sec.’ are 
respectively printed for ‘ kilometres per hour.”’ 
The seventh equation on page 100 should involve 
“1.8” and not “18.” On page 151 “ Kg” should 
be “ Ky.’ On the next page “ Ky” should also be 
printed instead of “ Kx.’ On pages 175 and 176 
* Rx” occurs, when on both occasions it should be 
Ry.” The scale of the model illustrated on page 180 
is noe one-tenth, as stated, but one-fifteenth. The 
second equation on page 181 should have ** 100” 
inthe denominator, and the answer should he “* 792,” 
not “800.” On page 194 an unhappy use of the 
letter ‘‘f’’ has been made. It and‘ its fellows with 
numerical suffixes signify ‘‘ function.” 
does the “‘ f’”’ used in the third equation, although 
this symbol is commonly reserved to indicate the 


*“ less,” 
** oreater.”” 


N®.3.'Hold. 
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On page 195 an 


“cc ” 


first differential of the function f. 
“only”? wants transposing. On page 201 
should be ‘“‘».” In the table on page 235 “R 
should be ‘“‘ Ry.” Finally, on page 239 the centre of 
pressure on the wings of M. Drzewiecki’s model is 
stated to travel backward as the inclination increases. 
Reference to Plate XII. will show that it travels 
forward until 15 deg. of incidence is reached. Further, 


” 


we fail to see how the model could under the circum- | 


stances, be stable longitudinally unless the centre of 
pressure travelled forward. 


The book is, as we have already indicated, a | 


So, really, | 





__—___walertight Centre 





Fig. 1—THE ELECTRIC MOTOR SHIP TYNEMOUNT 


tender our congratulations on the able way in which 
he has discharged his important task. 








THE ELECTRIC MOTOR SHIP TYNEMOUNT. 


Wr have on several occasions, notably in our 
issues of September 20th, 1912 and July llth. 1913, 
when discussing papers before the Naval Architects 
by Mr. H. A. Mavor and Mr. John Reid on the electric 

| propulsion of ships, referred to a vessel called the 
Tynemount, which is destined for service in the 
canals and Great Lakes of North America. This 
vessel has recently undergone trials which we gather 
were satisfactory, and is now nearly ready to sail on 
her maiden voyage. As will be seen from the view 
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Fig. 2—LONGITUDINAL ELEVATION OF THE TYNEMOUNT 


of her given in Fig. 1 and from the section shown in 
| Fig. 2, she differs very little in appearance from a 
| steam-driven cargo boat. She is 250ft. long, and has 
a beam of 42ft. 6in., and a moulded depth of 19ft. 
She has two masts, a forecastle and a navigating 
bridge forward, and a poop aft. There is one steel 
deck, and three cargo holds, provided with seven 
hatches. On her deck are three steam winches for 
warping and for working the cargo with 3-ton derricks, 
and there are also a steam windlass and steam steering 


| gear. 
| engines, are supplied with steam from two Cochran 


These auxiliaries, as well as the electric light 
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small and could not be called an ocean-going vessel 
in any sense, nor was her size comparable with that 
of the Tynemount. It is therefore fitting that a 
detailed illustrated description of this new type of 
ship should be given, and this we are enabled to do 
in the accompanying article. 

The Tynemount has been built by Swan, Hunter 
and Wighain Richardson, Limited, of Wallsend, to 
the order of the Electric Marine Propulsion Company, 
Limited—a company which was formed to develop 
the electric propulsion system introduced by Mr. 
Henry A. Mavor, of Messrs. Mavor and Coulson, of 
Glasgow, and to the courtesy of which we are indebted 
for the materials from which this article has been 
prepared. The machinery, as will be seen from the 
longitudinal section given in Fig. 2, and from the 
sections of the engine-room given on page 380, is 
accommodated right aft under the poop. The prime 
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movers are two six-cylinder Diesel engines—see Fig. 3 

-made by Mirrlees, Bickerton and Day, of Hazel- 
| grove, near Stockport. They are of the four-cycle 
| type, and are designed each to develop 300 brake 
| horse-power at a speed of 400 revolutions per minute. 
| The cylinders have a diameter of 12in. and a stroke 
| of 13}in. These engines are identical in every way 
one with the other, and as they are of a type which 
we have previously desciibed, there is no need to 
discuss them in any great detail in the present 
| instance, but there are several points to which we 
may perhaps refer. In the first place, the engines 
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are totally enclosed, and forced lubrication is used | of withdrawing the valves is reduced to a minimum. 
throughout. The bed-plates are cast in two pieces| All the valve seats are made separate from the 
and bolted together and joined to the bed-plate of | cylinder covers and can be withdrawn bodily with the 
the generator—which we shall refer to immediately— | valves. Spare valves and seatings can therefore be 
at the fly-wheel end of each engine, the combined | inserted without loss of time when this becomes 
sets being secured to raised seatings which form part | necessary. 

of the ship’s structure on both port and starboard | The fuel pumps for delivering oil to the cylinders 
sides of the engine-room. The six cylinders of the | are situated on either side of the vertical shaft gear 
engine are divided into two groups of three cylinders | case, and are driven by excentrics from the cam shaft. 
each, the vertical shaft which drives the cam shaft | Each of these excentrics operates a small crosshead 
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Fig. 3-DIESEL ENGINE DRIVING GENERATOR 


being arranged between the two groups. The crank | to which are fitted the three plungers of each pump. 
shaft is made in two pieces, the gear wheel which Fuel oil is fed by gravity to the fuel pump suction | 
transmits the motion to the vertical shaft being | chamber from tanks which are situated on the 
bolted between the two flanges of the central coupling. forward bulkhead of the engine-room. The amount 


These flanges are turned solid with the shafts. of oil passing through the cylinders is determined by 
At the after end of each engine is arranged a three- the governor which is fitted on the upper portion of 
stage air compressor, which is driven direct from an | the vertical shaft. A system of coupling-rods and 





extension of the engine shaft, the same extension | levers is connected from the governor arm to a small 
also driving the lubricating and circulating water spindle passing through the fuel pump suction 
pulps. The two groups of cylinders comprising chamber, and to this spindle tappets are fixed which 
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Fig. 4—SECTION OF S8IX-POLE GENERATOR 


each engine are carried by two columns of the enclosed determine, according to the position of the governor, 
type, each cast in one piece, and provided with large- the length of time the fuel pump suction valves 
sized inspection doors. remain off their seats. Until the suction valves are 
The valves are arranged in the cylinder covers, | closed, no oil can, of course, be delivered to the fuel 
the fuel valves being of the ordinary needle type , valves on the cylinder covers. 
opening upwards. The exhaust and air valves open The circulating water after passing through the 
downwards, and all are operated by cams and levers | engines goes to the exhaust pipes, which are water 
in the usual way. The levers are each provided with | cooled. From each engine it passes through a water- 





a hinged joint which allows, by the undoing of one | flow indicator into-a branch piece, from which two 
bolt, of any lever being folded back so that the trouble | pipes are led, one pipe going to the discharge valve 





on the ship’s side and the other by means of a by-pass 
to the suction side of the circulating pump. By this 
means warm water can be mixed with the incoming 
water when the ship is sailing in cold waters. When 
the vessel is running in fresh water it will be possible 
by means of a special arrangement to pass the hot 
circulating water from one engine into the feed 
tank of the donkey boilers. When the engines have 
been stopped, and are cooling down, it has been 
arranged that the sanitary pumps may pass circulat ing 
water through their jackets, so as to lessen the chances 
of the precipitation of salts or alkaline matter, 

Each engine has coupled to it, as indicated above 
and as shown in Fig. 3, an alternating current 
generator, but though the engines are exactly similar, 
the same can by no means be said for the generators, 
for there are considerable differences between them, 
Each of them, it is true, has an output of 270 wiperes 
per phase at 500 volts, which absorbs the full power 
of the engine, and they both run at the same speed, 
400 revolutions per minute, but whereas one generator 
has six peles, the other has eight poles, and the 
periodicity of the current from the former is 20 per 
second, while that of the current from the latter is 
26.6 cycles. The purpose of this difference we shall 
explain later on. An exciter is coupled on the shaft 
of each alternator, and is designed to give an exciting 
current of 30 ampéres, which can, when necessary 
for maneeuvring purposes, be increased up to 50 
ampéres. A section drawing of the six-pole gene- 
rator is given in Fig. 4. 

Both the alternators can be connected to a special 
type of induction motor—see Fig. 6—patented by 
Messrs. Mavor and Coulson, but though they are 
both connected to the motor they are not connected to 

















Fig. 5—-MAIN SWITCH WITH COVER AND OIL TANK REMOVED 


the same winding in it. The motor has, in fact, 
two field windings, which are entirely separate from 
one another. One of these embraces 30 poles and the 
other 40 poles. When these two windings are supplied 
with current at 20 and 26.6 periods respectively, 
they give the same synchronous speed of 80 revolu- 
tions per minute. Under these conditions the motor 
will absorb the full power of both engines, and drive 
the propeller to which its rotor is directly connected 
at a speed of 78 revolutions per minute, which 
corresponds to the fastest speed of the vessel. The 
rotor of the motor is of the squirrel-cage type, and has 
no electrical or mechanical connection other than its 
rigid connection to the propeller shaft. 

In order to obtain a slower speed, the connections 
—see Fig. 7—are altered, so that the alternator 
giving 20-period current supplies the 40-pole winding 
of the motor, the alternator giving 26.6 periods 
being disconnected and shut down. The result is 
that the synchronous speed of the motor driving the 
propeller is reduced to 60 and only about half the full 
power is developed. As the power to drive the vessel 
at full speed is about double thet necessary to propel 
it at three-quarter speed, the latter speed is attained 
with only one generator at work. The direction of 
rotation of the motor is readily reversed by inter- 
changing the connection of the two phases. 

The introducer of the system makes a great point 
of the fact that the two alternators when they are 
both at work are connected to entirely separate 
circuits, and are therefore never run in parallel. 
Mr. Mavor maintains that the paralleling of alter- 
nators, necessitating as it does that the machines 





PSE See = 











ce 


a 








Ocr. 10, 19138 


THE ENGINEER 383 








should be run up to speed and synchronised before 
being switched on to the load, is a process which is 
quite unsuitable for marine work. He urges that this 
operation not only requires skill and care, but would 
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involve considerable delay in starting the propeller 
of the motor. 
Returning for a moment to the engines. A hand 
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and coupling-rods which transmit motion from a/| they are claimed to be practically fool-proof. At 
control pillar on the engine-room floor in close | the present time the controlling gear is all in the 
proximity to the air receivers of the engines. On | engine-room of the Tynemount, but it is pointed out 
the same control pillar is the device for stopping the | that it would be an easy matter to arrange it on the 
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Fig. 6—SPECIAL MOTOR FOR PROPELLING THE TYNEMOUNT 


engine and means for controlling the amount of air | navigating bridge, the change only requiring the 
delivered by the air compressor. Near by is the | lengthening of cables. 
electric controller of the electric transmission system, It has been very judiciously decided to keep the 


lever barring gear, which works in a rack formed so that the whole of the mechanism for starting, | number of electrical measuring instruments down to 


the lowest possible figure. There are only one ammeter 
and one voltmeter for each generator, and one 
ammeter and one voltmeter for the exciter. 

The special advantages claimed for this system of 
ship propulsion are as follows :— 

(a) It adapts the speed of the engine to the speed of 
the propeller. 






















































MEME AGS ie Oe corer neralal tay at (6) It combines the powers of separate engines and 
z applies the whole to a single propeller, with perfect 
| freedom to use either or both power units. 
Se ere! ss (c) It provides a simple and easy reversal of the 
Ah he propeller, while leaving the engines running in one 
£ Ul | direction at constant speed. 
a Regulator N° J. Regulator N° 2 (d) It also provides a means of distant control, 
should this be required. ; 
There is also, of course, the fact that when running 
Operating Position- 
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Fig. 7—DIAGRAM OF CONNECTIONS 
on the fly-wheel of each engine, provides a means of | stopping and controlling is conveniently centralised. 
turning the latter, when required, into the starting | Two views of the engine-room are given on page 388. 
position. Starting is effected as usual with com- | The switchgear by means of which the necessary 
pressed air, only three of the engine cylinders in each | changes in the connections for altering the speed of 
| the vessel are made are illustrated in Figs. 5, 8 and 9. 




















Fig. 8-MAIN AND EXCITER SWITCHES WITH INTER- 
LOCKING GEAR 
; case being fitted with starting valves. These are 
i arranged on the cylinders coming at the fly-wheel 
end of the engines, and their operation is rendered 
easy for the engineers by a system of bell-crank levers 








| It consists of two parts :—A main switch of the tram- 





way controller type, having five different positions, Fig. 9-EXCITER SWITCH WITH CASING REMOVED 
(a) “ Full ahead,” (6) “ Half ahead,” (c) “ Stop,” 

(d) * Half astern,” and (e) “ Full astern,” and of a at three-quarter speed the prime mover is still work- 
second switch, the purpose of which is to introduce | ing at full load, and consequently at its highest efti- 
resistance into the shunt circuit of the exciter. The | ciency, which it would not do were it to be slowed 
contacts of both switches work under oil, but in order | down so as to produce the required speed as would 
that the main switch should not be called upon to | be the ease were it to be directly connected to the 
break the whole of the current supplied to the motor, propeller. 

the two switches are so interlocked that it is impossible 
to open the main switch until all the resistance has 
been introduced into the field of the exciter. When ; : 
this has been done the alternator is practically without Our contemporary, The Vulcan, illustrates a design of 
excitation current, and the motor circuit may be superheater for locomotive and similar tubular boilers, 
opened without fear of damage. With the resistance the invention of Mr. James H. St irling. _The following 
; tive 4 bie advantages are claimed for this construction, viz.:—The 
in the exciter field the main switch can be moved to | same superheating surface is obtained by the use of a 
any of its four working positions, and when its new | smaller number of superheater elements than heretofore 
position has been reached the resistance in the | employed in this type of boiler ; the small fire-tube heating 
exciter field may be cut out and the machine allowed | surface of the boiler may be increased; in the case of 
to generate current and supply it to the field of the | engines working stopping trains the superheater elements 
alternator. Until the main switch is definitely on | are maintained at a relatively high temperature, as com- 
one set of contacts, the exciter shunt switch is so | Pared with those systems employing dampers, so that when 
locked that excitation cannot be restored. The whole | Starting after a stop the desired degree of superheat is 


° ° . - 1. | very rapidly obtained in the superheater; the heating 
series of operations will be clear from an examination | J face of the superheater elements may be increased by 


of the diagram of connections in Fig. 7. | further extending these elements within the smoke or 
The whole handling of the ship can be carried out | fire tubes towards the fire-box, thus bringing the elements 
by means of two levers which are so interlocked that | into contact with hotter gases, 
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Fig. i—INTERIOR OF TRAIN CONTROL OFFICE AT LIVERPOOL 


















































TRAIN CONTROL SYSTEM ON THE L. AND Y. 
RAILWAY. 

For some considerable time a graphic system has 
been in vogue on the above railway for controlling 
from central offices all the goods and mineral traftic. 
These central offices are situated at Wakefield, Wigan, 
Liverpool, and Manchester, and have proved remark- 
ably successful both in expediting the running and 
in effecting economies in the operation of the trains. 
The accompanying illustration, Fig. 1, represents the 
interior of the Liverpool control office, and Fig. 2 
represents the train control chart, 40ft. long, in use 
at the Manchester oftice. The Manchester control, 
which our representative recently had an opportunity 
of inspecting, deals with the whole of the lines from 
that city westward and to Thornhill on the eastern 
side. Some idea of the work involved in the operation 
of such a system may be gathered from the fact that 
the Manchester office finds employment for a staff of 
between thirty and forty men, who are divided into 
three eight-hour shifts. 

Each control office is provided with a large wall 
chart showing the running lines, loop lines, refuge 
and goods sidings, &c., within the area of control, 
and the number of wagons which can be aceom- 
muvdated. On the chart are drawn circles in different 
colours to denote loops, refuge sidings, private sidings, 


Fig. 2—-TRAIN CONTROL CHART IN MANCHESTER OFFICE 


exchange and marshalling sidings, &e. &e., while a 
number of holes is provided into which the control- 
ling staff can insert pegs which indicate the positions 
of the trains and shunting engines. The heads of 
these pegs are coloured either red or blue and are 
numbered from | to 12, representing the hours. By 
placing the pegs in the holes referred to the controller 
can see at a glance the time that a train arrives at 
a given point, the blue pegs showing the time between 
the hour and hour and a-half, and the red peg for the 
space of time between the half-hour and hour. For 
example, a train arriving at 6.20 would be shown by 
a blue 6 peg, whereas if it arrived at 6.50 a red 6 peg | 
| would be used. One of these pegs is shown in Fig. 3, | 





Fig. 3-TIME PEG 


| while Fig. 4 shows samples of cards measuring 1 in. | 


by 2in., which are attached to the pegs and indicate | 
the title and class of the train, the number of the | 
engine, and particulars of the wagons, destination, | 
dc. Some of these cards have distinguishing culours | 
so that they inay be recognised at a glance. ‘The | 


down line blocked, for example, is red with white 
bands and the breaixdown card is purple with white 
bands. In this manner the members of the control- 
ling staff can readily note the number and _ position 
of the trains in their area as well as the times at which 
they arrive at the various points. Direct telephonic 
communication is maintained between the central 
office and all the signal-hoxes, sidings, &c., within 
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Fig, 4-CARDS FOR TIME PEGS 


the area hy means of special circuits. To avoid the 
noise and confusion which would exist at the central 
oftice if bells or other audible signals were used, how- 


ever, the telephone circuits terminate in special 
cabinets with signals like eye-balls. These are 


arranged on the multiple principle so as to enable the 
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——_ 
controllers to communicate from any cabinet to any 
oint in the system. When the central office is 
“pung up” the eye-ball on the circuit becomes 
visible in the cabinets, but disappears when the con- 
troller places the key in the locked position. ; 

The telephonic arrangements form quite a special 
feature of the system, and the circuits have been 
ingeniously contrived in such a way that as many as 
forty stations can be attached to one circuit, while 
the ringing is divided up into four groups. Four 
times per day at least the train control offices are 
rung up and informed of what trains will have to be 
moved, and full information concerning these trains 
is kept in tabulated form by the controlling staff. 
The departure of a goods train from any station or 
any delay is reported to the control office, and the 
reason for delay is investigated. Similarly, trains 
making long runs without a stop are reported from 
certain points as they pass, and a record is kept of 
their movements both on the chart and on running 
schedules. 

The control office also helps very materially in 
giving relief to engine drivers, stokers, and guards, 
and the staff includes men whose special duty it is 
to attend to this work. Another very important 
advantage of this control system is that if any delay 
or mishap interferes with the controller’s plans he 
is informed by telephone and is able to rearrange the 
services accordingly. In case of serious accident, 
when the line may be suddenly obstructed at any 
point, trains can be quickly diverted instead of being 
held up until the line is cleared again, as is sometimes 
the case. An excellent illustration of the use 
of the control system is furnished in the case 
of a recent accident at Accrington. This accident 
occurred at 2.10 a.m., and at 2.15 a.m. the control 
office at Manchester was in receipt of information of 
the occurrence and took immediate steps to divert 
the trains, which would otherwise have been delayed. 








THE MONT D’OR TUNNEL. 


THE Mont d’Or Tunnel in the new line which is 
being built by the Paris-Lyons—Mediterranée Com- 
pany between Frasne and Vallorbe ought to have 
heen pierced about the end of March this year, and 
the whole line completed by September 13th. One 
thing and another, however, caused delays, and the 
tunnel has only just been pierced—October 3rd—and 
is far from being ready for traffic. Work on it has 
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Fig. 1—THE MONT D'OR LINE AND TUNNEL 
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heen frequently interrupted during the last year 
by waterbursts, although at first no special difficul- 
ties seem to have been encountered in its construc- 
tion, and early in 1912 confident expectations were 
still entertained that the headings would meet in 
March or April, 1913. 

To show how troublesome the waterbursts have 
heen, it may be meftioned that about the middle of 
September they were yielding 484 gallons a second— 
nearly 42 million gallons a day—while for along time 
anything between 88 gallons and 440 gallons a second 
has been draining away from the interior of the 
shaft. Last December waterbursts occurred in 
several places near where the advance boring party 
was engaged, work having to be interrupted in con- 
sequence for several days. A stream of water about 
I4ft. wide, and said to represent 95 million gallons 
of water per day, flowed out of the tunnel mouth, 
and down into the river Orbe below, doing much 
damage, and washing away an embankment used 
hy the service trains. A stream on the mountain 


above was also dried up. After work had been 
resumed, it was soon interrupted again, because the 
melting of the snows in the Jura Mountains and also 
heavy rains caused the water in the tunnel to rise 
Throughout this year, in fact, work on the 


afresh, 





tunnel has been subject to many sudden interruptions. 

The waterbursts, or at any rate some of them, are 
believed to be due to the tapping of a subterranean | 
stream on French territory. It now appears that 
as long ago as 1905 attention was drawn by M. 
Fournier, Professor of Geology at Besangon—in 
the Doubs, and therefore not far from the district | 
through which the Frasne—Vallorbe line runs—to 
the difficulties inherent in the project for this line of 
railway. It was pointed out that the Mont d’Or 
Tunnel sloped down into Switzerland, and therefore 
must drain ali the water entering it towards Vallorbe, 
and either dry up or seriously diminish the water 
supply of a number of villages in the neighbourhood 
of Pontarlier—which villages, moreover, had recently 
spent considerable sums on procuring a proper 
supply of drinking water. The piercing of the Mont 
d’Or, it is asserted, means a loss to French industry 
of more than a cubic metre of water per second at an 
altitude of 2800ft., and the disappearance of the water 
supply of several French villages. 

Another difficulty with which the constructors of 
the Frasne—Vallorbe line, of which the Mont d’Or 
Tunnel forms part, have had to contend, has arisen 
from the fact that the portion of the line in French 
territory runs for some 500 to 600 yards along a high 
embankment. Just there, however, the ground is 
exceedingly marshy, and the material brought to 
form the substructure did nothing but sink in, and 
no stability could be attained. 

Considering all the difficulties which have had to 
be encountered and tne consequent delay in the com- 
pletion of the work, it may be taken for granted that 
the original estimate of the cost of the Frasne— 
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| the steady manner in which the Swiss were pushing 


on work on the Létschberg line and tunnel. 
After the appointment of an International Com- 


| mission to inquire into the best method of improving 


connection between France and the north of Italy 
through the Simplon, and after two conferences in 
Berne, one in 1908 and the other in 1909, a conven- 


| tion was drawn up providing for the construction 


of the Frasne-Vaiiorbe line and tunnel, necessitated 
by the Miinster-Grenchenberg line and the Létsch- 
berg Tunnel. 

It is obvious that the keen competition for inter- 
national traffic to and through Switzerland is solely 
responsible for the building of such a line as the 
Frasne—Vallorbe, with the Mont d’Or Tunnel. There 
is no doubt that the P.L.M. Company has lost a 
great deal of traftic since the Nord and Est lines began 
running through trains from Calais and Boulogne, 
via Delle to Switzerland, and also direct to Basle ; 
and when the Miinster-Grenchenberg Tunnel is 
opened its position will not be easier. Further, 
the P.L.M. has lost traffic owing to its frequent 
failure to provide sufficient accommodation, and 
likewise to keep thoroughly up to date. The Est 
and Nord companies, on the other hand, have pro- 
vided good and well-kept carriages, and have in every 
way considered the public. 

With the opening of the Mont d’Or Tunnel and the 
Frasne—Vallorbe line a certain amount of traffic to 
the Simplon will probably be diverted from Berne 
and the Létschberg, a loss which may possibly be 
more than made good by the increased traftic due to 
the opening of the Miéinster-Grenchenberg Tunnel. 
The new line, which will shorten the distance between 


LONGEVILLES 
Tunnet ROCHEJEAN 


LORBE 


Se esetes 


WITZERLAND 
A 


“— Mont d'Or Tunnel $ 
We ag yds & 


> 


fs 





Km 24,870 












































a 














P, — 





























OK. 2 3 4 5 6 & § mm ow ee 
“Tre Encineer”’ 


Fig. 2—PROFILE 


Vallorbe line and the Mont d’Or Tunnel—about | 
£1,480,000—will be greatly exceeded. The line— 
see Fig. 1—will be the shortest possible route between 
Frasne and Vallorbe. It describes, in fact, one side 
of a triangle, whereas the present line describes two | 
sides. It shortens the distance between Frasne and | 
Vallorbe by 10 miles 4} furlongs, the total length of 
the line being 15 miles 4 furlongs, part of which is in 
Swiss territory. Nearly all the Mont d’Or Tunnel | 
is in France, only a little over half a mile being in 
Switzerland. There are in all five tunnels in the line, 
four being of lengths varying from only 129 to 1020 
yards. The new line is of standard gauge, and 
branches off from the present Dijon—Pontarlier line 
at Frasne, thence passing under the Mont d’Or range. 
The highest point reached by the line is 2940ft. above | 
sea level. A profile of the line is given in Fig. 2. 

The tunnel itself is almost exactly 3} miles long, 
and its construction has been undertaken by four 
firms of contractors—three French and one Swiss— 
who expected to complete it in thirty-six months. 
Work at the French end of the tunnel was begun on 
September 2nd, 1910, the Swiss “‘ head ’’ having been 
begun on November 14th of the same year. 

After hand-boring ceased, compressed air machines 
of the Meyer type were used, two of 320 horse-power 
and one of 100 horse-power. Ventilation since March, 
1911, has been effected by a 50 horse-power fan, 
three compressed air engines being used. The com- 
pressed air station is at the entrance to the tunnel, 
and is worked by electricity, the current being 
obtained from Joux by high-tension aerial transmis- 
sion lines. 

In order that the Simplon may produce the results 
hoped from it, it is essential that the approach lines 
to it should be such that traffic over them can be 
easily maintained at any time of year, and also that 
they should be capable of coping with heavy inter- 
national traffic. Now, the Dijon—Lausanne line, 
when crossing the Jura, is not at present suited for 
such traffic, for it has only a single line between 
Pontarlier and Vallorbe, and, moreover, it runs 
through a district in which, during the winter, traffic 
is often rendered difficult owing to heavy snowstorms. 

Consequently, the history of the Mont d’Or Tunnel 
and the Frasne—Vallorbe line really goes back to 
1906, the year in which the Simplon was opened to 
traffic. Instead, however, of at once agreeing upon 
the best course to take in order to facilitate access 
to the Simplon as much as possible, the various | 
interested parties in France entered upon interminable 
discussions, and, owing to the numerous local interests | 
involved, it was a long while before any definite | 
decision could be reached. Four or five projects 
were discussed before that of the Frasne—Vallorbe 
line was finally accepted, and the parleyings might 
haye lasted still longer had not the French realised | 
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OF THE MONT D’OR LINE 


Frasne and Vallorbe, and consequently between 
Paris and Milan, by 10} miles, will be a double line, 
with electric traction. 








NATIONAL GAS EXHIBITION. 


THE exhibition at Shepherd’s Bush, which was opened 
by the Lord Mayor on Wednesday week, differs from the 
ordinary trade exhibition in that the individual manu- 
facturer has agreed to sink his identity and to join with 
the great gas companies and technical associations in 
making a combined display on behalf of the coal gas 
industry. The exhibition is being held to celebrate the 
centenary of the use of coal gas. It is roughly a century 
ago that Murdock first lighted the Soho Works of Boulton 
and Watt with the then new illuminant, and its employ- 
ment for street lighting purposes in London and elsewhere 
dates back to the early years of the nineteenth century. 

It is for this reason that the exhibition has been organised 
on the lines indicated above, and advantage is to be taken 
of the celebration of the centenary of gas supply to hold 
a congress in conjunction with the exhibition for the 
presentation and discussion of many points of public and 
technical interest concerning the utilisation of coal gas. 
The subjects chosen for discussion include coal smoke 
abatement—a perennial topic—the hygiene of lighting 
and heating, scientific illumination, co-partnership, and 
manufacturing problems. The papers to be read touch 
upon many points of interest from the technical standpoint, 
and, in addition, arrangements have been made for popular 
lectures to be given daily during the calendar month 
over which the exhibition will extend. 

It must be confessed that on the opening day there was 
a condition of incompleteness which is more or less charac- 
teristic of all exhibitions. In this instance the unreadiness 
was rore pronounced than usual, but it was even then 
apparent that the organisers have taken a broad view of 
their duties, and that the exhibition will fittingly illustrate 
the wide range of application of coal gas for lighting, 
heating, and power purposes. The lighting scheme is, 
of course, limited to gas lamps, and many miles of mains 
have been laid. Th>2 outside lighting is by a number of 
1500 candle power high-pressure lamps on the Keith 
system, and this and other types of high and low-pressure 
lamps are lavishly employed for interior illumination. 
What is termed the industrial section is housed in the large 
hall at the entrance of the exhibition, and engineers will 
find a good deal to interest them here, while at the other 
end of the halls may be inspected ti.e latest types of gas 


|lamp adopted for street lighting. The power plant 


employed for driving the compressors and for other pur- 
poses includes a Crossley gas engine of 72 brake horse- 
power, which is coupled to a Lancashire Dynamo and 


| Motor Company’s dynamo supplying current to a number 


of motors for ventilating and other purposes. This engine 
represents the range of engines which are constructed in 
The familiar features 
are the symmetrical arrangement of the breech end and 
the vertical arrangement of all valves. The governing 
is on the variable admission system. 

There is also an excellent exhibit of National gas engines, 
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»yme of which are employed to drive the compressors 
which supply the gas to the outside lamps. The two 
compressors are each of 2000 cubic feet capacity per hour 
at 3 lb. per square inch pressure. On the Crossley stand 
are two Keith compressors, one of 4000 cubic feet per hour 
capacity at 4 lb. pressure and the other of 10,000 cubic 
feet capacity, both these being driven by Crossley engines. 

Bilbie, Hobson and Co. are showing for Messrs. R. 
Hornsby and Sons, Limited, three gas engines—a 63 brake 
horse-power working load, a 16 brake horse-power working 
load, and a 6 brake horse-power working load. The 
16 brake horse-power engine is shown driving the shafting 
and tools of the apprentices’ shop. For driving factories 
special attention has been given to simplicity in design. 
All parts are visible and removable without taking the 
engine to pieces. The lubrication on the Hornsby-Stock- 
port gas engine is automatic and continuous to enable 
the engine to be run for long hours without stopping to 
oilup. Allthe engines are fitted with low-tension magneto 
ignition. The valves are placed in the cylinder end itself, 
so that there are no ports between the cylinder end and 
valve box to bottle up exhaust gases; consequently, 
the cylinder receives a perfectly clean charge each cycle, 
amd does not have a mixture of spent gases. The piston 
is made exceptionally long, giving large wearing surface. 
It is machine-ground to size. The piston pins are case- 
hardened and ground. 

General exhibits show the developments in the use of 
gas in the metal-working trades. 

John Wright and Co., of Birmingham, have sent for 
exhibit some excellent examples of gas-fired furnaces. 
The high-pressure gas crucible tilting furnace shown is 
constructed for the melting of metals such as aluminium 
and its alloys, brass, gun-metal, and copper. The par- 
ticular feature of this furnace is that it is possible by means 
of gearing and a hand wheel on the right to tilt the whole 
body of the furnace and pour the molten metal without 
removing the crucible, and with the burners full on ; in the 
ordinary class of melting furnace it is necessary to remove 
the crucible by means of tongs entirely from the furnace 
body before the metal can be poured. A further feature 
of this apparatus is the special pre-heater. This furnace 
is in use in large foundries in the Midlands, London 
districts and the North. It is made in 200 lb., 300 Ib., 
500 Ib., and 600 1b. (brass) capacity. The furnace for 
annealing, tempering, hardening, &c., is of the open-oven 
type—that is, the bottom is formed of a fireclay tray, 
the burners playing beneath this tray, and the products of 
combustion pass round the sides and through the oven. 
The furnace exhibited is constructed with burners to 
consume gas at ordinary town pressure ; exactly similar 
furnaces are made with burners to use gas under air blast, 
or gas under high pressure. The natural draught furnace 
as exhibited is more suitable for purposes requiring up to 
950 deg. Cent. It is claimed to be possible to repeat 
treatments in this furnace with ease and without skilled 
attention. The gas-heated cyanide furnace included in 
the exhibit is for hardening cutters, dies, and small steel 
parts of all descriptions. The advantage claimed for this 
furnace is that all the parts are equally hardened. The 
Smith-Walter high-pressure gas burner is being used for 
industrial apparatus. It is so designed that it may be 
regulated to give either a reducing or an oxidising flame, 
while at all positions the burner draws in its own necessary 
supply of air for combustion. This burner is fitted in 
all the high-pressure Wright gas furnaces. There is also 
shown a somewhat new type of muffle furnace used for the 
firing of art enamels on gold, silver, and copper. 

The Richmond Gas Stove and Meter Company, Limited, 
is represented by various types of gas-heated furnaces. 
One is a twin annealing furnace of the natural draught 
regenerative type. This oven is largely used in the metal 
stamping trades, the top oven being used for pre-heating 
and the lower oven for annealing. The top oven is heated 
by the hot gases escaping from the lower oven. There is 
also a salt bath furnace heated by natural draught 
burners. The burners work from the top of the furnace, 
and the flames are drawn around the pot, the flue being 
placed at the bottom of the furnace. This furnace has, it 
is stated, proved to be very efficient, while the life of the 
metal-pot is said to be greatly increased by the down 
draught, the pot being comparatively free from the very 
cutting action of the flames, which severely impinge on 
the pot when heated from underneath, as in the old system. 
Yet another type is a blast oven furnace with lifting door 
designed for high temperatures and for the hardening of 
high-speed milling cutters. A smell blast furnace shown is 
for high temperatures, and is suitable for heating high- 
speed cutting tools. It is fitted with a pre-heated oven, 
which forms a necessary adjunct to the hardening shop in 
all works where high-speed tools are used. Other furnaces 
shown here include a small blast forging furnace suitable 
for forging and shaping all kinds of tools, an open tem- 
pering plate for drawing the temper by colour of edge 
tools, a jeweller’s muffle for annealing and assaying, a 
jeweller’s crucible furnace for melting gold and silver, 
and a lead or stereo melting-pot suitable for melting 5 
cwt. of lead at a time. 

Sanderson Brothers and Newbould, Limited, of Sheffield, 
have fitted up a small hardening shop, which is now in 
operation, adjacent to the large stand of selected industrial 
appliances. This hardening shop is equipped with an 
oven and an oil tempering furnace, and is also fitted with 
water and oil boshes, bench, and apparatus for breaking 
the steel to show the fractures after the steel has been 
subjected to the different heat treatments. 

There are used every year in London something 
approaching 50 million thousands of cubic feet of gas, and 
this huge volume is, at the present moment, tested for 
calorific ] power by the public authorities. The class of appa- 
ratus used and the class of work carried on is exemplified 
in the testing laboratory constructed in one of the galleries 
and fitted up by Alexander Wright and Co., Limited. 
Therein will be found examples of the different instru- 
ments and processes of analysis that are employed, not 
only for laboratory use, but for the guidance of depart- 
mental foremen in gasworks. The latter class of apparatus 
has to be made simple and automatic. Some of the instru- 
ments made yield entirely automatic records, such diverse 
qualities as the calorific power of the gas, its specific 
gravity, the percentage content of important constituents 
such as carbon monoxide, carbon dioxide, and the pressure 
at which the gas is delivered. Another section of the gas 








testing laboratory is devoted to photometry. The labora- 
tory is arranged so that visitors can see how the illuminat- 
ing power and quality of the gas is tested in public testing 
stations all over the country. 

The laundry section has been equipped entirely by 
Keith and Blackman, and represents a model laundry, 
illustrating the employment of high-pressure gas in the 
heating of laundry irons and the various machines em- 
ployed in up-to- date laundries. Two compressors are 
installed to raise the pressure of the gas, and to illustrate 
the type of compressor that is usually employed for laundry 
work. The wer is supplied by a small gas engine 
manufactured by Bilbie, Hobson and Co. The irons and 
the machines are operated by the work-people from Spiers 
and Pond’s laundries in Battersea, and actual work is 
produced asin alaundry. The various types of machines 
employed on this stand are provided with high-pressure 
gas. There are also exhibited for the first time some low- 
pressure irons. 

A conditioning installation of the type employed at 
the Bradford Conditioning House has been sent for exhibi- 
tion by Messrs. Wilson and Mathieson. The principle on 
which it works is to warm the air to a temperature just 
so much above boiling as will not scorch the wool, and to 
blow this air through the wool so as to take the whole of 
the moisture out of it. The wool is weighed from time 
to time, and when it is found that the weight does not 
vary on two weighings it is assumed that all the moisture 
has beenremoved. The time taken is from twenty to forty 
minutes. There are, of course, other processes besides 
simply taking out the moisture, such as extracting the oil, 
ascertaining the length and strength of the fibre, &c., but 
the advantage of blowing air through the wool to dry it 
has reduced the time of the operation considerably. 
In the different parts of the apparatus all the waste heat 
from the oven is taken back and through the re-heater, 
so that there is practically no loss, the waste products 
being blown away at a very low temperature. The 
oven is heated by separate jets, as it is absolutely necessary 
that the air should be shut up during the process of weigh- 
ing and the oven remain at a constant and even tempera- 
ture. The thermometer is placed in the oven, the bulb of 
which is influenced by the air immediately before it enters 
the wool. 

The apprentices’ shop, which is situated in the centre of 
the entrance hall, and in which actual work is being carried 
out by the apprentices of the Gas Light and Coke Company, 
is a reminder of the attention being paid to the provision 
of skilled workmen for the industry. It is a work in 
which the London County Council is taking a practical 
interest, and arrangements have been made for continua- 
tion classes both in general and technical subjects. 








THE MOTOR SHIP CALIFORNIA. 

Some continental firms are so busy turning out Diesel- 
engine ships that it is almost impossible to refer to all of 
them at any length. It isindeed unnecessary, as the main 
features of the engines are similar to those already described. 
We have received particulars from Messrs. Burmeister 
and Wain of the motor ship California, which they have 


| ship of a ‘ 


DOCKYARD NOTES. 


THE question of nomenc dabene: ure of the large and ine reasing 
number of British torpedo-boat destroyers has been under 
consideration, with the object of standardising a system that 
will provide a destroyer with an appropriate name which 
will also suggest relationship with her sisters posse ssing 
similar qualities of speed, armament, and general design 
in other words, with her “ class.’’ A committee appointed 
to look into the matter has tabulated a number of appro- 
priate names for destroyers, and it is found that by 
adopting the old service plan by which the name of each 
‘class ’’ had the same initial letter—e.g., C Class 
Calliope, Champion, Cleopatra, &c.—there are sufficient 
names under twenty letters of the alphabet for as many 
** elasses.”” The names selected are principally old service 
names. An important addition, however, is made jn 
the use of the names of naval officers specially dist in- 
guished in action. (a) All destroyers, past, present and 
future, are to be officially grouped in “ classes ”’ styled 
“A” Class, “‘B” Class, &c., each destroyer having her 
class letter painted in large size on her foremost funnel, 
(6) Destroyers now being built, and all subsequently built, 
are to have names beginning with the “class” letter, 
(c) Destroyers already afloat are to retain their present 
names, since the confusion arising from a change of name 
would outweigh the advantages, but they will be classed 
alphabetically, beginning with the oldest destroyers as 
“A” Claas. 

THE following deatroyers aie construction will be re- 
named as follows : 


Present name. Future name 


Florizel o ) ( La-forey* 
. 
deanboe cop Pale 1a 
Waverley 1 | { Lydiird* 
I oo 
Rocket’ ©). 2p Parsone --{ Thelter 
— od ne \ Swan, Hunter aa { eae 
ool e } Thornyeroft .. ah oll 
Redgauntlet ie / Laurel 
Rosalind ‘iy White “Liberty 
— ws | { be ; 
avock ue . : J Linne 
Hereward a | Yarrow ; | Laverock 
Pitan } Liewelly 
cton : . Aewellyn 
Portia .. / Beardmore \ Lennox 


The destroyers recently ordered will receive the following 


names : 
“MM” Class. 


Miranda \ . 
Minos Yarrow 
Manly ! 
Meteor | ” 
Mastiff j Thornycroft 
Mentor i 7 li 
Mansfield* Hawthorn, Leslie 
Milne* | 
Moorsom* J. Brown 
Morris* / 
Murray * ' P. 

- almer 
Myngs* j 
Matchless Swan, Hunter 


The official composition of the various classes will be fully 














THE MOTOR SHIP CALIFORNIA 


completed for the United States Shipping Company, of 
Copenhagen, and which has just passed through her 
official trials with complete satisfaction to the owners. 
The ship, which has been built to Bureau Veritas rules, 
is 405ft. in length, with 54ft. beam and a displacement 
of 11,000 tons on 23ft. 3in. draught. The machinery 
consists of a pair of eight-cylinder Diesel engines, similar 
generally to those of the Selandia, and having cylinders 
540 mm. bore by 730 mm. stroke, giving 2700 combined 
indicated horse-power at 140 revolutions per minute. 
These engines give the ship a speed of well over 11 knots on 
a consumption of only 0.38 lb. of fuel per shaft horse- 
power, including auxiliary engines. The chief modifica- 
tions which have been introduced in the main engines 
consist in providing a separate fuel pump for each cylinder, 
and in doing away with the all-round reversing gear and 
fitting a simple compressed air cylinder on the lines of the 
Brown steam gear. The auxiliary machinery consists 
of two three-cylinder 180 brake horse-power Diesel 
engines driving the dynamos and three-stage auxiliary 
compressors, while the cargo winches are now driven by 
steam instead of electricity ; the steam is provided by 
an oil-fired boiler with 1000 square feet of heating surface. 
The windlass is, however, electrically driven, and the 
Hele-Shaw electrical steering system is retained. Although 
the ship is primarily intended as a cargo boat, arrange- 
ments are made to carry a certain number of passengers. 





set forth in future Navy lists. The new names marked 
with an asterisk are those of distinguished naval officers. 
In such cases, and wherever an explanation of the name is 
otherwise considered necessary, this will be recorded on 
a brass plate on board the destroyer herself. 

H.M.S. Devut, under construction by Vickers Limited, 
is to be renamed pene of India. 

THE following names have been assigned to the battle- 
ships of the 1913-14 programme :— 


Dockyard or firm. Name, _ 
Portsmouth . oo eo co os cee oyal Sovereign 
Devonport. -. «. Royal 0: 

Messrs. Palmers Shipbuilding © Jompany Resolution 
Messrs. W. Beardmore and Co. Ramillies 
Renown 


Messrs. Vickers Limited . 
Tue following names have been assigned to the light 
cruisers of this year’s (1913-14) programme :— 


Dockyard or firm. No. of boats. a 
. Calliope 
Chatham 2 Coneuent 
6 Cordelia 
PR oo das dase ee use ere Carysfort 
Devonport . Cleo; atra 
Messrs. Swan, “Hunter ‘and W igham 
Richardson .. . es Comus 
Messrs, Cammell, Laird and Co... .. Caroline 
Messrs. Hawthorn, Leslie and Co. .. 1 Champion 
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RAILWAY MATTERS. 


AccORDING to the Railway Times, the Russian Minister 
of Ways of Communication has received an application 
for permission to construct a branch line from the station 
of Dranishnik on the St. Petersburg-Finnish frontier rail- 
way—-for which permission has already been granted—to 
the station of Roik near Lake Lemboloff. The length of 
the branch line will be 21 versts—14 miles. } It will draw 
its current from the main connecting the Finnish Waterfalls 
with St. Petersburg. 

Tue South-Eastern and Chatham Railway Company 
has begun the rebuilding of Ludgate-hill Station. The 





vreater part of the present forecourt will be utilised for 
the erection of a row of shops at the ground level and 
three floors above, suitable for offices, or for the miscel- 


laneous needs of the station. The remainder—about 296 
yards superficial— will be thrown into the public way. 
‘Through the new frontage the station will be approached 
by two archways sufficiently wide to take vehicular traffic. 


‘Tue Pennsylvania Railway is contemplating the installa- 
tion of wireless telephone apparatus on the trains for the 
use of the drivers and conductors, with a view towards 
the prevention of accidents and the greater convenience 
of the staff. Preliminary tests have already been com- 
pleted over the Huntington and Broad Top line, and the 
freignt and coal cars of this system are now being equipped 
with the new wireless system. It permits the conductor 
of a freight train to converse with the driver, and to a 
great extent eliminates the necessity of brakesmen climbing 
over the tops of cars. 

THE projected line of cireumvallation for the city of 
Rome has been slightly changed for technical reasons 
connected with the level of the Tiber when in flood. It 
will have five passenger stations and two for the goods 
service. Its total length will be almost exactly eight miles 
(12,815 m.) including San Pietro Station, and it? maximum 
gradient 8 per cent., while the curves will have a minimum 
radins of 984ft. (300 m.). The permanent way will be 
laid with 39-3ft. (12m.) rails of 72-5!b. to the yard 
(36 kilos. per metre) and the total cost is estimated at 
£656,000 (16,400,000 lire). 

In cities on the Pacific Coast of the United States 
the use of petroleum for generating steam by railways 
and manufacturers has largely supplanted that of coal, 
which is at present confined almost entirely to the con- 
sumption for domestic purposes. It is estimated that the 
total annual consumption of oil for fuel, including that 
used in the manufacture of gas, in California is between 
50,000,000 and 55,000,000 barrels, equivalent to approxi- 
mately 1,500,000 tons of coal, or about twice as much as 
the coal consumed within the State. The total con- 
sumption of coal in 1912, estimated from the rail and water 
receipts, was about 770,000 tons. 


AccorDING to the Electric Railway Journal, on July 29th 
the United Railways Company, of St. Louis, transferred 
about one-half of its entire load from its own steam stations 
to the mains of the Keokuk hydro-electric scheme. This 
load has a maximum of 21,000 kilowatts. The contract 
with the Union Electric Company is about to expire, when 
another 25,000 kilowatts will be transferred to the Keokuk 
lines, making the maximum contracted load between the 
railway and power company 47,400 kilowatts. The steam 
stations of the railway will, for a little time, be held ready 
for emergency with thirty-two boilers banked, and will 
also supply 9000 kilowatts on the peak of the load. Later 
they will help over the peak only with 8000 kilowatts. It 
is anticipated that approximately three-fourths of the coal 
bill will be saved to the company by the transfer of its 
own steam station load. 


For a considerable time, states the Railway Newe, the 
Great Eastern Railway has employed eight-coach bogie 
trains for the principal suburban stations on the Loughton 
branch; but hitherto, except for occasional journeys of 
these sets over the Fairlop line and via Ilford, they have 
not been available for the main line local trains. The 
difficulty is that the ratios of class accommodation required 
vary so greatly that it is necessary to vary the make-up 
of many trains to adapt them for specific journeys. For 
this purpose the bogie trains already in use include three 
or four variations in composition ; and, further, trains 
have now been added providing a larger proportion of 
third and second-class accommodation to suit the Fairlop 
and Ilford services. As in the case of earlier trains, they 
are close-coupled in sets of five and two vehicles, with a 
a single coach between, which is sometimes omitted during 
part of the day. But instead of having a third brake and 
a third or a third and first composite at one end and a 
third brake composite next a first and second composite 
at the other end, the new trains have a third brake and 
a third and second composite at each end, with a suitable 
arrangement of second and first-class accommodation 
between. 


[INASMUCH as the efficiency of a locomotive increases 
as the degree of superheat rises, states the Railway Gazette, 
it can readily be seen that the flame temperature in the 
fire-box is a very important factor, and it is quite necessary 
that the draught appliances be so constructed as to pro- 
duce an even, steady pull over the entire grate and a 
draught condition that will make the engine steam freely. 
In order to obtain this it is usually necessary to employ 
a somewhat smaller nozzle, blast pipe, and chimney 
arrangement. On account of the smaller volume of 
exhaust steam and its higher velocity a moderate reduc- 
tion in the size of the exhaust nozzle does nof produce 
the same bad effect as with saturated steam, and its reduc- 
tion to produce the desired draught conditions may 
reached before there is any notice of the effect in the way 
of back pressure. However, the necessity for these changes 
depends much on the quality of fuel and the operating 
conditions. It is indispensable that the firing should be 
light and regular and a high flame temperature main- 
tained, whilst banked fires and the application of fuel in 
large quantities should be avoided, as this practice pro- 
duces a low flame temperature which materially reduces 
the degree of superheat and affects the economy and 
efficiency of the locomotive. Experience has shown that 
a very bad condition of affairs can exist in the front end 
of a superheater locomotive and still the performance 
be reasonably satisfactory. 





NOTES AND MEMORANDA. 


Sir is a new resistance material. It consists essen- 
tially of silicon carbide, and is prepared according to 
methods covered by several patents. The original idea 
was to use a mixture of silicon and carborundum, together 
with some organic binding material, but the result of the 
subsequent processes was to obtain a mixture of some of 
the silicon carbides. It can be used as a resistance material 
at high temperatures, and especially in connection with 
heating appliances, since it is not affected by temperatures 
up to 1400 deg. Cent. 





THE mercury vapour lamp would be ideal were it not 
so deficient in red rays. It has been found that by operat? 
ing the lamp at much higher temperatures in a quartz 
tube the emanation of red rays increases as compared with 
green and blue rays. But even under these conditions 
the light it gives does not possess enough red for ordinary 
commercial purposes. Efforts have been made to find a 
vapour which will give the desired spectrum. Dr. Wolfke 
has apparently attained this end by the use of cadmium 
in the lamp. The vapour of cadmium gives an excess of 
red light when the temperature of the lamp is raised, but 
this is corrected by adding a little mercury. It is stated 
that a lamp of 3800 candle-power uses 620 watts. 


Tue fire risk in floor openings to accommodate belt 
or rope drives has not been as fully appreciated as the 
safeguarding of vertical openings through floors at stairs 
and elevators by placing them in towers well cut off from 
the remainder of the building. The protection of belt 
openings has been handicapped by the lack of a con- 
struction suitable for use in mill buildings where the belt 
or rope towers were not provided for in the original design. 
Partitions of expanded metal and cement construction, 
2in. or more in thickness, have been found well adapted 
for the enclosure of such main drives in existing buildings. 
These cement partitions, it is said, can be installed at a 
cost not greatly in excess of combustible forms of con- 
struction. 


A papPER read before the American Instituté of Electrical 
Engineers describes a typical mine sub-station built by 
the Washington Water Power Company for supplying 
three-phase power at 2300 volts to the Bunker Hill and 
Sullivan mine.’ The sub-station building is of structural 
steel, which has been adopted in preference to brick on 
account of the ease with which it may be taken down and 
reconstructed as the development of the mine may require. 
The paper gives a detailed account of all the equipment of 
the sub-station and includes the total construction cost 
of the sub-station, the cost per kilovolt-ampére capacity, 
and the annual operating cost. The connected load of 
motors at the mine is approximately 3000 horse-power. 
A table of distribution of cost of electric power and light 
for the average month is given, which shows the cost of 
this service for different mine operations. 


Wires hung from suspension insulators do not maintain 
their relative positions as closely as when pin type insu- 
lators are used, owing to the deflection of the insulators 
with unequally loaded spans. During the winter season 
a transmission line of the Washington Water Power Com- 
pany was rendered almost useless through short circuits 
caused by the stretching and sagging of the wires when 
unequally loaded with ice, which falls from some spans 
sooner than others. A series of tests upon an experi- 
mental line was made to determine (1) the influence of 
the loaded line upon the elasticity of the cable; (2) the 
effect of swing of insulators; (3) the effect of using strain 
insulators at short intervals ; and (4) the combined effect 
of these conditions. The manner of making the tests is 
described and the results are shown graphically in a paper 
read before the American Institute of Electrical Engi- 
neers by Mr. V. H. Greisser. 


In an address given by Professor Hummel, who has 
recently been appointed to the Chair of Mining in the 
University of Leeds, to a gathering of mining engineers and 
students, the speaker referred to the adoption of the stone- 
dust method in the Altofts coflieries for the prevention of 
coal-dust explosions. The walls of the haulage ways and 
all projections where coal dust collects are there covered 
with stone dust. Where the roads have smooth sides, 
the dust can be laid on boards, or, if there is no room by 
the side, suspended on boards, from the roof, either length- 
ways or laterally, whichever is the more convenient. In 
the case of the Silkstone seam at Altofts, the total length 
of the haulage roads dressed was 6100 yards, and about 
800 yards of junctions, and the cost worked out at one 
eighth of a penny per ton of coal raised ; the second and 
third dusting—the seam was dressed twice a year—cost 
about a twentieth of a penny per ton of coal raised. 
Nominally, the cost was less than 2d. per vard of road. It 
was therefore a cheap method of prevention. As to pro- 
portion, he believed one of stone dust to one of coal dust 
was safe, though this would depend on the kind of coal— 
it would be too low for some and too high for others. 


Tn a paper before the American Society of Mechanical 
Engineers, Mr. W. C. Rowse gives details of a series of 
experiments made at the laboratories of the University 
of Wisconsin to obtain information concerning the relia- 
bility of the pitot tube as a means of measuring gases 
and to determine the accuracy of various forms of the 
instrument which are in common use. All tubes were 
compared with a Thomas electric gas meter which was 
taken as a standard of measurement. Since any variation 
in results would be due to a wrong method of obtaining 
the static pressure, simultaneous readings were taken of 
velocity heads as shown by the pitot tube using the pitot 
static pressure and by the pitot dynamic tube and a 
piezometer. The pressure as obtained by the piezometer 
would not be affected by the form of tube used. The 
results may be summarised as follows :—(a) The pitot tube 
is a reliable means of measuring gases when the static 
pressure is obtained in a correct manner and when all 
readings are taken with a sufficient degree of refinement ; 
(b) the piezometer is the most reliable means of obtain- 
ing the static pressure ; (c) of the various forms of static 
openings in the pitot tube itself, very small holes in a per- 
pectly smooth surface give the most accurate results ; 
(d) slots give erroneous static pressures and bevelled-end 
tubes for obtaining static pressures are not reliable. 








MISCELLANEA. 


Accorpine to an American contemporary, a small 
oxy-acetylene installation recently saved the Crocker 
Chair Company £1000. The largest planing machine in 
the chair shops was broken, and the managers placed the 
purchase of a new machine at £500, and the loss of about 
the same value in time and production until a new 
machine could be installed. The welding plant was then 
resorted to, and in less than two hours the machine was 
repaired and again in operation. 

In connection with the inquiries being made into the 
condition of labour in the South African mines, experi- 
ments are being made into the possibility of firing the 
whole of the blasting charges simultaneously, while all 
the men are withdrawn from the mine. The whole of 
the eighteenth level of the Meyer and Charlton mine, 
comprising some 800 shots, was fired together recently 
from one station, and the cables are now being placed 
to enable all the blasting to be effected from the surface. 





THE Admiralty, it is reported, is negotiating for the 
purchase of the Loch of Strathbeg, a sheet of water lying 
close to the coast near Rattray Head, in the north-east 
of Aberdeenshire, and the Loch of Loviston, a small sheet 
of water lying a little to the south of the Church of Rigg 
on the Kincardine coast. It is necessary to have some 
enclosed sheet of water for the landing of hydroplanes, 
and these are the only two of the kind on the north-east 
coast of Scotland. They are both readily accessible from 
the sea. 


FERRYBOATS on which railway trains are carried over 
long stretches of the sea have long been familiar in Scandi- 
navia. In view of the increasing traffic, it is now proposed 
to construct a new ferry beat specially intended to convey 
goods trains between Sassnitz and Trelleborg. The 
vessel will be 360ft. long, and equipped with three tracks, 
so that it can accommodate from twenty-five to thirty 
railway wagons. While the express trains are carried 
over in 34 hours at a speed of 16} knots, the goods train 
ferry will only travel at 12 knots, so that the sea trip will 
occupy five hours. ; 


A NEw order has been made by the Home Secretary on 
explosives in coal mines, under the new Coal Mines Act, 
which contains a few alterations from the former order. 
The paragraph on electric shot firing apparatus is now 
paragraph (i) instead of (hk), and reads as follows :—(7) 
Every electrical firing apparatus shall be provided with a 
push button, and with a removable handle which shall not 
be placed in position until the shot is required to be fired, 
and which shall be removed as soon as a shot has been fired. 
The removable handle shall at all times remain in the 
personal custody of the authorised person whilst on duty. 
For the push button there may be substituted an arrange- 
ment by which the firing contact is automatically made 
at the end of the travel of the handle, and on the release 
of the handle is automatically broken. 


AccorD1n¢ to Electrical Engineering, Mr. Assar Grénvall, 
an engineer and director of the firm of * Aktiebolaget 
Elektrometall,” has petitioned the Swedish Government 
for the right to crush iron ore on the State-owned fields 
in Norrbotten, for electric smelting. It is proposed to 
erect two furnaces in Kiruna of 4000 horse-power capacity 
each, at a total cost of 1,000,000 kr. (about £55,500). 
The Government asked the Committee of the Swedish 
Tron and Steel Institute to report on the matter, and it 
has advised the Government not to approve the petition, 
chiefly on the ground that the manufacture of charcoal 


| pig iron for export is not desirable, either for the works turn- 


ing out pigiron or for the local steel works. The Committee 
considers it would have been more satisfactory had the 
petition originated from some association representing 
Swedish ironworks which intended by using this ore to 
produce a comparatively cheap pig iron for the refining 
works in Sweden. The whole question has now been 
submitted to the Swedish Board of Trade for report. 


Tr is stated in one of our contemporaries that experi- 
ments have been in progress at the Dinnington Colliery, 
near Rotherham, on a system of telephony without special 
wires, designed by a German engineer named Reinecke, 
which is said to be in use to a considerable extent on the 
Continent, and is being taken up by an English company. 
In the course of the experiments conversation has been 
carried on through over a mile of solid rock with apparatus 
of very simple nature, such as would be cheaper than an 
ordinary telephone installation. It appears that con- 
nection is made to masses of metal buried in the ground, 
and in some cases water pipes, &c., may be made use of 
for the purpose. In the Dinnington experiments one 
instrument was placed in the transformer house near the 
pit bottom, and the other 1000 yards inbye; a portable 
set can be used and connected up to suitable metallic 
substances at any part of the mine. In other experi- 
ments conversation was carried on from the moving cage, 
but in this case an insulated wire was clamped to the 
winding rope. A demonstration of the system has also 
been given at a colliery near Kilmarnock. 


In a report on the utilisation of the lignite deposits 
of the province of Saskatchewan, Canada, Mr. R. O. 
Wynne-Roberts, M. Inst. C.F., states that the large 
quantities of workable lignite deposits in the province can 
be utilised at the coal centres for the production of power 
and its distribution in parts of the province. “The 
generation of electrical power at such coal centres is both 
a practicable and commercial possibility, and its dis- 
tribution at a low rate per kilowatt is feasible, if the 
larger municipal authorities will co-operate by taking 
current in bulk. The manufacture of.lignite gas at a 
gasworks situated on the coalfields is also a practicable 
and commercial possibility. The quality of this gas will 
not be equal to that of coal gas; but it can be supplied at a 
much lower price per thousand cubic feet, and will be useful 
for power and heating purposes. If it is required to be 
of a higher illuminating value, it can be easily enriched 
at small expense.”” Mr. Wynne-Roberts recommends that 
an experimental plant be installed to study the behaviour 
of local lignites in gas producers and their individual 
capacity for producing power, and that an experimental 
plant be installed to ascertain the best method of pro- 
ducing lignite gas by dry distillation. 
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THE ENGINE ROOM OF THE ELECTRIC MOTOR SHIP TYNEMOUNT 


(For description see page 381 


























VIEW LOOKING AFT, SHOWING THE PROPELLER MOTOR 




















VIEW LOOKING FORWARD, SHOWING THE SWITCH GEAR 
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The New Tariff in the United States. 


Ir would be exceedingly difficult at the present time 
to say definitely what influence the revision of the 
Customs tariff in the United States will be likely to 
exercise on international trade in general and on trade 
with Great Britain in particular. As in the case of the 
Act approved by the United States Congress on 
August 5th, 1909, the new Customs tariff has been 
brought into immediate operation, excepting the new 
woollen and sugar duties. When the Tariff Bill was 
introduced in the House of Representatives last 
April it was found that it was proposed to reduce the 
duties on many articles, whilst in other cases the duties 
were to be entirely discontinued. Mr. Underwood, 
chairman of the Ways and Means Committee, in a 
statement accompanying the Bill, said :—‘‘In the 
judgment of the Committee, protection, to be of any 
advantage to manufacturers, must necessarily tend 
to destroy competition and to create a monopoly, 
whether the profit is reasonable or unreasonable.” 
He therefore argued in favour of the general reduction 
of tariffs to such a level as would make the American 
manufacturer develop his business along the best and 
most economical lines, and thus fit himself to extend 
his trade in the markets of the world. He advocated 
this course especially, because the future growth of 
the great American industries lay beyond the seas. 
That such a Bill should have been brought forward in 
a country which has been highly protectionist for 
many years is in itself-remarkable, but it is still more 
remarkable that the measure has met with the support 
both of the House of Representatives and the Senate, 
and has now become the law of the country without 
encountering formidable opposition on the part of the 
manufacturing interests, and of financial corporations. 
Although the growth of trusts and huge financial 
interests in various trades and industries is partly 
responsible for the change in public opinion, as indi- 
cated by the form taken by the new Customs tariff, 
the imposts on dutiable goods continue to afford a 
large measure of protection to native firms, whilst 
ocean freights must still affect European exports to 
the United States of commodities which have now been 
placed on the American free list. 

It is desirable to inquire into the possibilities of the 
new tariff as affecting trade with Great Britain in iron 
and steel and machinery, although the details with 
regard to the latter are not yet available in this 
country. The abolition of duties on iron ore, pig 
iron, ingots, hoops, heavy rails, cut nails, and spikes, 
barbed wire, &c., together with the reduction in the 
imposts on other iron and steel manufactures, will 
doubtless be of considerable advantage to consumers 
in the United States, but it is by no means certain 
that other countries will also derive benefit from the 
lowering of the protectionist barrier. The new 
duties, which are on the ad valorem basis, are probably 
about one-half of those which have hitherto pre- 
vailed, but it is impossible to say this definitely as the 
former tariff in many cases was arranged on the basis 
of a cent or fraction of a cent per pound weight of 
the iron and steel concerned. Now, although the 
Americans in periods of booming trade feel com- 
pelled in their own interests to import iron and steel, 
it may be expected under normal conditions that the 
domestic iron and steel producers will make strenuous 
efforts to retain the inland market under the new tariff 
by reducing their prices to, or bulow, the level at 
which foreign exporters would be able to deliver in 
the United States when the freight and import duty 
on dutiable goods are taken into account, and the 
freight expenses only in the case of articles on the 
free list. It is therefore unlikely that unless a special 
and abnormal demand should arise for certain pro- 
ducts—a demand which must be partly met by 
imports, quite irrespective of the amount of the duty— 
foreign iron and steel makers and exporters will 





stand to gain much advantage from the revised tariff. 
A little light on this point may perhaps be thrown by 
the results of the previous revision, which, as already 
mentioned, was sanctioned in August, 1909, when 
various reductions were made in the Customs duties, 
although not to the same extent as now. Since then 
the British exports of iron and steel to the United 
States have been 237,000 tons in 1909, 281,000 tons 
in 1910, 145,000 tons in 1911, and 127,000 tons in 
1912, the figures indicating a decline in each complete 
year from the passing of the Act. 

It is quite easy to show that when a special demand 
occurs which necessitates the requisitioning of materials 
from abroad the amount of the import duty does not 
stop foreign purchases. Thus the total British exports 
given above included, notwithstanding the duty of 
10s. per ton, 183,000 tons of pig iron in 1910, 112,000 
tons in 1911, and 106,000 tons in 1912, while 92,000 
tons were forwarded to the States in the first eight 
months of the current year. The case with tin-plates 
is similar, despite the import duty, as is indicated by 
American imports of 73,000 tons of British tin-plates 
in 1910, as compared with 66,000 tons in 1909 and 
60,000 tons in 1908. But with the further progress 
of the productive capacity of the tin-plate mills in 
the United States the imports from Great Britain 
receded to 14,000 tons in 1911 and 2135 tons in 1912, 
although the occurrence of a fresh demand has 
brought the British exports to the same destination up 
to 16,000 tons in the first eight months of the present 
year. Pigiron and tin-plates, in fact, form the largest 
portion of our exports to the United States, and these 
are followed at a considerable distance by bars, 
angles, sections, wire, and wire manufactures, which 
are now to be admitted at lower duties. In the case 
of machinery, too, British firms do not appear, except 
in the case of textile machinery, to have benefited 
from the American tariff revision in 1909, as the total 
value of the British exports to the United States 
declined from £1,351,000 in 1910 to £584,000 in 1911 
and £518,000 in 1912. Out of the value in 1910 
textile ‘machinery alone represented £1,142,000, a sum 
which is largely accounted for by the admission of cer- 
tain classes of textile machinery free of duty down to 
the beginning of January, 1911. But in 1911 there was 
a fall to £473,000 in the value of the British exports 
of textile machinery to the same country, and a fur- 
ther decline to £379,000 took place in the year 1912. 
If these are the results of a slightly reduced tariff 
in the past, what may be expected from the new 
Customs tariff, which also lowers the duties on steam 
engines, printing presses, machine tools, &c.? The 
hope may be expressed that our export trade in iron 
and steel and machinery will receive a stimulus, 
although we shall have to reckon with the probability 
that American firms will soon seek to accommodate 
themselves to the new conditions and thus endeavour 

to prevent any fresh incursion of European competi- 
tion in their market. At the same time, the lower 
prices which will operate in the United States under 
the influence of foreign efforts to compete more keenly 
in that country should tend to reduce the amount of 
the funds available to American firms for further 
extending trade rivalry in other markets. 


Water-tube Boilers and the Mercantile Marine. 


THE water-tube boiler is now used exclusively in 
the navies of the world. After a great fight the 
cylindrical boiler was eventually beaten out of the 
field, and the water-tube boiler now reigns supreme. 
Improvement after improvement has been made in 
its construction, and the difficulties that were frequent 
with it in its early days have one by one disappeared, 
and it gives to-day less trouble and Jess anxiety than 
its predecessor. The change does not lie wholly with 
the boiler, and it is now recognised that many of 
its early troubles were due more to its environment 
than to any inherent weakness. Its success is to be 
attributed in no small degree to the improvement of 
engine-room auxiliaries, not a little to the coming of 
the turbine, and a great deal to the increased know- 
ledge and intelligence—or, shall we say, sympathy— 
of the boiler and engine-room staffs. Everyone 
knows now that a water-tube boiler cannot be fired 
as recklessly as many a tank boiler is fired : everyone 
knows that salt water must not be used for make-up ; 
everyone knows that the last atom of oil must be 
removed from the feed water. These facts are the 
commonplaces of the modern naval engine-room, 
and there the water-tube boiler gives no trouble. 

Why is it, then, that, with comparatively few 
exceptions, the Scotch boiler still holds its own in the 
mercantile marine? Why is it that ships like the 


‘Lusitania and the Mauretaniu do not profit by the 


saving in weight and space that the water-tube boiler 
would give ? It is difficult to say, unless we assume 
that all marine superintendents are conservative to 
the last degree. That there are any sound engine- 
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room objections to the water-tube boiler cannot be 
believed in view of the fact that four or five million 
horse-power of such boilers is fitted in warships and 
half a million or more horse-power is already in use 
in the mercantile services. We have, moreover, the 
negative evidence that at a meeting of the Institute 
of Marine Engineers in March last a paper read by 
Mr Rosenthal on the Babcock and Wilcox boiler 
raised no criticism that was worth serious considera- 
tion. Hence we are left wholly in the dark as to the 
reasons which cause the water-tube boiler to be almost 
neglected by marine superintendents. We cannot 
doubt that the objections are sound, and we regret 
the more that they are not made public. Of one thing 
we are at least confident : that they must ultimately 
be overcome, and that in all vessels, above a certain 
standard, the advantages of the water-tube boiler 
will bring about its adoption. The Imperator has 
led the way for vessels of the largest size, whilst cross- 
Channel boats are showing what can be done in vessels 
up to ten or eleven thousand horse-power, and a few 
vessels of smaller size are proving the value of the 
type in small mail and passenger work. For tramps 
the water-tube boiler is least suitable. The conditions 
are rarely or never of the best, and the simplicity of the 
tank boiler combined with its indifference to a good 
deal of bad handling render it more fitted for such 
rough service than a generator which requires fault- 
less condensers, a minimum of cylinder oil, plenty of 
fresh make-up water, regular chemical analysis of 
the water in the boilers, and a careful and sympa- 
thetic engineer. These essentials, as Mr. Rosenthal 
called them, to the successful use of water-tube boilers 
are rarely all to be found together in the tramp. 
But with mail and passenger boats from the smallest 
to the largest sizes, and with many superior cargo 
vessels, it is very different. They have all the 
essentials, named above, needed to make the water- 
tube boiler a success, whilst many of them have 
already, and more of them will have as reducing 
gearing comes more and more into general use, 
steam turbines, which still further remove the 
danger of oil finding its way to the tubes. We 
say they have all the requirements, but that is 
not strictly accurate. They have, indeed, all the 
essentials named by Mr. Rosenthal down to the last, 
the “ careful and interested engineer.” But they have 
not got—and we believe this will be found the real 
ground of objection to the water-tube boiler—stokers 
capable of firing water-tube boilers as they should be 
fired. The old methods of firing willnotdo. An even 
fire must be maintained on the grates and the shovel 
must be kept more constantly in play. It is true 
that even when fired as a cylindrical boiler is fired the 
water-tube generator gives fair results, but it does not, 
under such circumstances, show such an improved 
efficiency as makes it worth while to leave the old and 
known for the new and unknown. In the Navy it is 
different : stokers are more highly trained, and they 
are not picked up more or less at random from port 
to port. Hence the boiler succeeds and a higher 
efficiency results. There remains only one other 
objection ; it is the relative price of the two types of 
generators. For Jow pressures the tank boiler has 
the advantage. But low pressures are disappearing, 
and when 200 lb. or 220 lb. pressure is reached there 
is but little difference between the cost of the two 
types. 

Summing up, then, we cannot avoid the conclusion 
that in the course of time all first-class ships will 
carry water-tube boilers of one kind or another. 
Such ships are now invariably fitted with evaporators 
and oil separators, many of them have turbines, and 
higher pressures are becoming the rule. There remains 
only the stoker difficulty, and that will certainly be 
overcome—with oil firing it has disappeared already 
—and even with coal—if an automatic stoker for 
marine purposes defies invention—it will at length 
give way as soon as marine superintendents, putting 
aside the last trace of prejudice in favour of their old 
friend, the Scotch boiler, recognise that for many 
services and for many ships the water-tube boiler. 
be it of the Yarrow, the Babcock and Wilcox, the 
Schulz, or other types, offers, under the modern con- 
ditions of high pressures and a clean feed, advantages 
in weight, in space, and in efficiency. 


Electric Locomotives versus Motor Coaches. 


THERE is only one electric line in this country that 
uses locomotives exclusively; that is the City and 
South London Railway—the first railway of its kind 
in the world. They are curious old things, these 
City and South London engines, but they have done 
good service, and odd as they appear in the light of 
modern practice, they are a credit to those who designed 
and built them. Larger and more modern specimens 
may be found on other English railways and private 





lines connected with collieries and similar concerns. 
But for passenger service motor coaches have proved 
most suitable for the conditions prevailing on the 
lines that have so far been electrified in the United 
Kingdom. When the idea of using electricity for 
train propulsion first originated the problem of design- 
ing electric locomotives presented itself quite natur- 
ally. No one thought of distributing the motors 
throughout the train. Davidson’s curious con- 
trivance, run on the Edinburgh and Glasgow railway 
in 1842, was to all intents and purposes an electric 
locomotive. It was a self-contained vehicle, which 
obtained its current from primary cells. Thirty-seven 
years later Werner Von Siemens exhibited at an 
exhibition in Berlin the first locomotive which picked 
up its current from the rails. A three horse-power 
motor was mounted on a truck coupled to three car- 
riages ; this was unquestionably the first electric train. 
Werner Von Siemens next built a small electric tram- 
car, which he put into service at Lichterfeld, near 
Berlin. Other similar vehicles were afterwards 
set to work on the famous Bushmills line in Ireland and 
on the beach railway at Brighton. But when it came 
to constructing the City and South London line loco- 
motives were adopted. The opening of the Central 
London line in 1900, however, put a check on this 
practice. Shortly after the trains commenced run- 
ning owners of property in the vicinity of the tunnels 
complained of vibration, which was attributed to 
the locomotives. The company then experimented 
with geared motors, and the trials led to the abolition 
of the original engines and the adoption of motor 
coaches in their place. All the other Tube railways 
have followed this plan, not only with the object of 
eliminating vibration, but because motor coaches 
are now known to present other advantages. Even 
on the main lines, such as the Brighton line, the 
Lancashire and Yorkshire line, and the Midland line, 
motor coaches are used for passenger service. But it 
is to be remembered that up to the present our 
electrified schemes do not extend beyond the sub- 
urban areas. A locomotive is most economical when 
hauling trains long distances ; it is essentially a long- 
distance machine. When the stations are close 
together and the stops frequent, and when the traffic 
fluctuates between extreme limits, it is wasteful to 
tun heavy locomotives and heavy trains during those 
periods when few passengers make use of the railway. 
But the multiple unit train is readily divisible. 
When the traffic is light a single motor car can be 
run or a car with one or two trailers. The power 
absorbed decreases in proportion to the decrease of 
the train length and the weight of the passengers 
carried. Furthermore, a multiple unit train can 
be controlled from either end and a more frequent 
and more flexible service can be secured. On a train 
arriving at a terminus the driver simply walks from 
one end of the train to the other. No time is lost 
in shunting. 

It is of interest to note, however. that it has been 
proposed to employ electric locomotives on the 
Berlin City and Suburban lines. In changing from 
steam to electric working the old rolling stock is 
generally discarded, but it is certain that if electric 
locomotives are used it may be retained. It is for 
this reason that the Prussian Government contem- 
plates ordering electric locomotives for the Berlin 
Stadtbahn. It is proposed to operate with pushing 
and pulling engines a train with a maximum of thir- 
teen cars, which will be split up into eight-car and 
five-car sections when the traffic is light. The 
eight-car equipment would have two two-axle loco- 
motives, and the five-car train one locomotive of the 
three-axle type. Current collectors, switching 
apparatus, and motorman’s cab would all be con- 
fined to a car behind the driving equipment, and it 
has been proposed to fit the trains with a simplified 
multiple control system, so that they can be operated 
from either end. By the introduction of this scheme 
it is considered that not only will a large sum of money 
be saved by retaining the original coaches, but other 
advantages will also be secured. It is believed, for 
example, that the engines will cost less to maintain 
than motor coaches. The advocates of the scheme 
also point out that the motors on a locomotive are 
much more accessible than those on motor coaches, 
which is undoubtedly true. Continental and American 
lines are now adopting single-phase locomotives very 
extensively, and we in this country are very much 
behind them in this respect. But it is to be per- 
ceived that the Berlin Stadtbahn is a railway which 
deals with a dense passenger traffic, and, as on all 
other city and suburban lines, the stops are frequent 
and rapid acceleration is therefore necessary. 

It is not at all certain that the Prussian Govern- 
ment has hit upon the best solution of the problem. 
The retention of the old coaches may be a valuable 
asset, but if flexibility and economy in working are 
to be sacrificed it may easily follow that there will 





not be much gain in the longrun. Mr. E. C. Zehme 
of Berlin, who is regarded as a good authority on 
electric traction matters, has drawn attention to 
several items worthy of consideration. He contends 
that the traffic conditions of Berlin demand a system 
of propulsion which will give maximum capacity 
within the limits set by track conditions, station 
lengths, and so forth. The proposed arrangements, 
he points out, would not give the economical flexj- 
bility obtainable with the motor car train, which 
can readily be adjusted to service demands. He 
estimates that the locomotive train of maximum 
permissible length would only seat 592 passenvers, 
as compared with 662 on a similar motor car train, 
Furthermore, he shows that the acceleration of the 
former would be inferior to that of the latter. This 
fact, coupled with the longer stops necessary at 
stations, will, according to Mr. Zehme’s calculations, 
appreciably reduce the number of trains that can he 
run per hour. With regard to weights it is estimated 
that an empty thirteen-car train with single-phase 
locomotives would weigh 353 tons, whereas a sinele- 
phase motor-car train of five twin units of like capa- 
city would weigh but 299 tons—a difference of 
18 per cent. 

All these points are interesting and worthy of 
study, for the use of locomotives on a railway such 
as the Berlin Stadtbahn is certainly a departure from 
accepted ideas. The motor coach system has given 
excellent results on all the lines on which it has been 
used, and it is difficult to conceive that locomotives 
could present any marked advantage save the reten- 
tion of the old coaches on the Berlin Stadtbalin. 
Indeed, we are inclined to agree with Mr. Zehme when 
he says that, apart from this, the results would he 
decidedly inferior. The inertia of the large locomo- 
tive armatures would probably be a drawback in 
city and suburban service, with its frequent stops 
and necessarily high retardation. From the stand- 
point of maintenance the locomotive scheme might 
present some advantage, but Mr. Zehme does not 
share this opinion. He argues that the upkeep of the 
jack shaft engine is still an unknown quantity. But 
as this type of locomotive has been in use on the 
Dessau-Bitterfeld line since the early part of 1911, 
the Prussian State Railway authorities should now be 
in a position to form some idea of what the cost of 
upkeep really is. The fact must not be overlooked 
that the large motors on these engines can readily 
be inspected while they are running, and defects can 
therefore be observed and rectified with a minimum 
amount of trouble. 








TYPICAL SHIPS. 
No. II.* 
A HARBOUR TUG. 


CHANCE has a very large influence in deciding the 
order in which we shall deal with the various types 
that come under the heading of “ Typical Ships,” 
and chance it is that brings it about that the descrip- 
tion of a tug follows that of a cargo ship—see THE 
ENGINEER, January 24th and 3lst—though certainly 
the two are brought into close contact with each 
other many times during the course of their lives. The 
particular vessel we are about to deal with is primarily 
a harbour tug, and although she has side paddles 
we think we are quite correct in considering her a 
typical ship. There are many types of tugs, and 
each type should be best suited to the duties which it 
has to perform. There is, for instance, the dock tug, 
whose duty it is to shift a more or less large inert 
mass from berth to berth in still water; this duty 
may sometimes be performed by the simple process of 
‘“‘ butting,”’ as we may call it, or pushing the ship to 
be moved broadside on. Then there is the ocean- 
going tug, which may be towing straight ahead for 
a week or more on end. Then there is the tidal 
harbour tug, whose duty chiefly consists in helping 
ships up to moorings and turning them in the stream 
when leaving moorings. Probably the prime con- 
sideration in the case of the first type is that of handi 
ness, so that she can quickly put herself in the right 
position to apply her power, that, too, without 
much room to do it in; as the water is still and the 
movements may be more or less deliberate, very high 
power is not necessary. For the second class sea- 
worthiness is the chief desideratum, accompanied, of 
course, by considerable power, as an ocean-going 
boat will have to face heavy seas and strong winds, 
towing a big sailing ship whose masts and yards 
present a lot of windage. For the third class of tug 
we are inclined to place first the ability to apply her 
full power instantaneously and in any required 
direction. There are, of course, other considera- 
tions, but those outlined are probably the main 
points, and will serve to show why we consider H.M.S. 
Strenuous a typical harbour tug, whereas many people 
might be inclined to say that a tug with side paddles 
is out of date and that only one with twin screws 
could be said to be typical. Let us look, then, 


* No. L., Parts I. and II., appeared January 24th and 31st. 
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aa 
in a little more detail at the services which the 
Strenuous is called upon to perform. 


Stationed, as she is, at Sheerness, there is first of | 


all a tide to deal with which runs at springs up to as 


much as 3} knots ; secondly, there are Dreadnoughts 


to be shifted ; and, thirdly, there is very little room | 


to manceuvre in, as there is a line of moorings up each 


of H.M. ships. These are, of course, quite well 


| known to our nautical readers, but we think they 


merit more than passing mention. In our series of 
articles on Diesel-engined ships we have often dis- 


‘cussed the arrangement of the various starting and 


other levers, giving as our opinion that all move- 
ments should be away from and towards the body 








H.M. .HARBOUR 


side of the river with no great distance between them. 
Consider, for instance, the performance of an actual 
job which we were permitted to watch and which 
was regarded as quite a small one. A_ 10,000-ton 
ship—of commercial type, of which the length is 
greater than that of a warship of the same tonnage 

lying at a buoy on the port side of the river with 
a fairly strong spring ebb running, has to be turned 
round so as to proceed to sea; astern of her is a 
cruiser lying on the next buoy at no very great dis- 
tance ; and-on the other side of the river are other 
cruisers lying at close intervals, and numbers of 
barges are coming down the river with a fair but light 
breeze. It appears to us that it is just as well the 
job is not complicated by the presence of a strong 
wind. The actual waterway between the two lines 
of cruisers does not seem to the eye to be much 
greater than the length of the ship to be handled. 
She has, therefore, to be turned in a space not much 
greater than her own length, and this has to be done 
before the tide has drifted her down on to the next 
ship astern, so that both time and space enter into 
the calculation. It is for this reason that the paddle 
tug is preferred by pilots to the screw, as the former 
gets a solid grip of the water at once, while there is 
much slip with a screw propeller when there is no 
way on. The operation was performed by bring- 
ing the tug up on the starboard side of the tow 
amidships and making bow and stern ropes fast, 
with springs forward and aft in addition. Then 
with the port engine of the tow going slow ahead 
and the helm hard aport, the buoy line was cast off 
and the tug was put full speed astern with both 
paddles, joined, as the swing developed, by the star- 
board engine of the tow. The latter soon stopped 
and the tow drew out clear of the ship astern, seem- 
ing to turn round almost on the tug as a pivot. To 
the outsider the operation appeared to be one of 
great niceness, and no doubt it was, and we could 
not help being impressed by the wonderful control 
the paddles seemed to have over the tow in spite of 
the great difference in size between the two ships. 
We were informed, indeed, by the pilot in charge of 
the job that if serew tugs were used for such work 
more of them would be required. 


tugs whose chief duties lie in enclosed waters; we 
quite appreciate the unsuitability of paddle tugs for 
ocean-going work. 

Well, so much for the conditions of service, which, 
as we say, we think should always receive some con- 


sideration in dealing with any ship, and we will now | 
proceed to a brief description of the ship herself, | 
little though there is of real novelty to present to our | 
It will be more useful rather as a record | 


readers, 
of what is being done. The Strenuous is one of a pair 
of steel side paddle tugs just delivered to the Admiralty 


by J. I. Thornycroft and Co., Limited, of Southamp- | 


ton, and is 145ft. in length between perpendiculars 
by 28ft. beam and 15ft. deep, though over the sponsons 


she is just over 50ft. wide, with diagonal compound | 


engines capable of indicating up to 1250 horse-power. 
She has a speed of about 12 knots. 
of the hull first, the bridge deck extends some 50ft. 
forward and aft and right across the paddle-boxes. 
Here is to be found the wheel and chart-house, the 


wheel being connected to the bow McLachlan steam | opinion. 


steering gear on the main deck just forward of the 
engines. 





It must be realised, | 
however, that our eulogies are strictly confined to | 


Taking the details | 


On each side of the bridge is a pair of | for each separate order. 





The Engineer 


TUG STRENUOUS 


and not across it. Some of our readers may remem- 


ber that we drew special attention to the arrange- | 
of the engine-room telegraph reply lever, | forty men being berthed on lockers and in hammocks, 


ment 





ahead direction are required ; thus the motion is an 
easy one for the bedy. The ahead movement is the 
natural one if the boat is required to go ahead, 
and, furthermore, there is no question of looking at 
the dial to see if the pointer is resting at “ half” 
or “ full”’ or between the two ; the complete revolu- 
tion makes it quite definite. To go astern the crank 
handle has to be brought round backwards, again the 
natural movement. The only objection which we 
can see is that seven turns have to be made for full 
ahead to full astern, so that it is a little slower than 
the ordinary form. However, as when steaming 
about 10 knots against a tide of about 1} knots, the 


| ship stopped in very little more than her own length 
| from the time the telegraph was first moved ; there is 


probably not much in this. At each end of the dial 
is an additional space ‘‘ couple”? and “ uncouple,” 
so that when settled down for a long.tow the two pairs 
of engines may be connected together, as will be men- 
tioned later, and when so connected only one tele- 
graph is used. The connection from the bridge to 
the engine-room is by shafts and bevel wheels ; 
there are no chains, and we should think the gearing 
would outlast the ship herself as far as wear and tear 
are concerned. The arrangement of the boiler aft 
of the engines necessitates the towing heok being 
placed rather further aft than is generally the case 
with a screw tug, and we were inclined to cavil at 
this position until it was pointed out to us that 
although it is quite true that the nearer amidship : 
the hook is the better the tug will steer when towing : 
yet if it is amidships and the paddle tug happens to 
get the tow line broad on her beam, as is not infre- 
quently the case, she would heel so much that the 
outer paddle-wheel would be practically useless and 
she could not correct her position. Thus the posi- 
tion of the hook is quite justified. On the foremast 
is fitted a big derrick capable of lifting 5 tons, the 
power being obtained from the Clarke-Chapman 
steam winch forward. Aft, again, there is a steam 
capstan for handling heavy tow rores and for warping. 
Forward under the main deck are the crew’s quarters, 


not round a dial, but combined in a quadrant with | the officers having separate cabins aft. 


the other levers in the case of the Boeton and the 

















The machinery consists of two sets of diagonal 
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THE PORT ENGINES OF THE TUG STRENUOUS 


Juno. In these Chadburn instruments we have the 


| idea carried out, and it only tends to confirm our 


Here the lever is in the form of a crank 
handle, one complete revolution of which is required 
For instance, to go full 


Chadburn improved telegraphs as fitted to so many | ahead three revolutions of the crank handle in the 


compound condensing engines with cylinders 22in. 
and 40in. diameter by 60in. stroke,and giving a com- 
bined horse-power, as mentioned above, of approxi- 
mately 1250. Each pair of engines forms a complete 
unit with its own independent condenser and air, 
circulating and feed pumps. The two shafts can 
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H.M. HARBOUR TUGS STRENUOUS AND STURDY 
J. I. THORNYCROFT AND CO., LIMITED, SOUTHAMPTON, BUILDERS 


(For description see page 390) 
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however, both be connected together by a dog clutch, 
which can be inserted, even when the engines are 
running at their full speed of 40 revolutions per minute, 
py means of a hand wheel and screw. This engage- 
ment is effected at speed without the least difficulty. 
When in the river and manceuvring the engines work 
independently, but when at sea they are always con- 
nected together to prevent racing. There is no more 
efficient marine governor than a deeply-immersed 
paddle-wheel. We could not help being struck by 
the very close equality in the horse-power developed 
by each pair of engines on the official trials, the 
difference being considerably less than 1 per cent., 
though there was a good deal of difference between 
the high-pressure and low-pressure cylinders in each 
case. Ordinary double bar link gear is fitted, each 
set of gear having its own two-cylinder “ all-round ” 
reversing engine, the connection between the way 
shaft and the reversing engine being worm gearmng. 

The two cylinders, of course, form a very quick- 
acting and positive reversing gear, as we were 
able to see in the course of our run, Although in so 
many big paddle boats of to-day the direct-acting 
reversing gear of the Brown type is so frequently 
used, we cannot help a feeling of affection for the 
“all-round” gear, as it is so very convenient when 
warming up the engines. The main engines have 
piston valves on the high-pressure cylinders and 
flat trick valves with relief frames on the low-pressure 
cylinders. We were rather interested to note that 
U.S.A. metallic packing is fitted on the main glands, 
an expensive item in the case of a tug. The frame- 
work of the main engine is of somewhat unusual form, 
the only castings being comparatively small parts 
for the main bearings, and these are of mild steel, the 
rest of the framework being entirely of turned forged 
steel. In this connection we were interested to notice 
that some of the columns, which in boats we have seen 
have been simply rough turned or even painted, are 
highly finished, and we think we are justified in taking 
this as evidence of the high class of work put into the 
machinery throughout-—at all events, that is the 
impression made on the visitor’s mind. There is 
one particularly “* nice ” piece of work to be seen in 
a facing on the main diagonal columns from the 
cylinder to the steel castings mentioned above, 
where, in the middle of its length, a horizontal facing 
is provided to teke the flange of a vertical supporting 
column. To get this face machined exactly right 
in all its dimensions struck us as requiring quite good 
workmanship, even though the ship's frame allows 
of a distance piece at the foot. We should have pre- 
ferred a design that avoided such a nicety. The 
columns are used as crosshead guides, being squared 
for the purpose, the central one taking one of the 
slippers of each of the cylinders. For this purpose it 
is, Of Course, widened out on the surface, but it is 
grooved out along the sides in order to save weight. 
The water service is very elaborate, and is supplied 
from tanks filled by a branch from the fire main. 
Fine save-alls are fitted under the cranks and guides, 
which should lead to an economy in oil. They cer- 
tainly bring about a nice clean engine-room. ‘There 
are two big fire and salvage pumps delivering 120 tons 
per hour each below deck, and, of course, the usual 
array of filters, feed heaters, &c., together with a 
Brotherhood enclosed engine driving a dynamo for 
lighting the ship. Two single-ended three-furnace 
boilers working under natural draught, with Morrison 
suspension furnaces, are fitted, and arrangements are 
made for supplying steam over-side for salvage 
purposes. As far as possible steel is used for the 
steam pipes throughout. We are informed that the 
fuel consumption on the official trial trip was 2 lb. 
per indicated horse-power per hour at full power. 

The vessel is altogether a fine boat of her type, and 
we understand that the Admiralty contemplates 
building more like her. 








FORTHCOMING MEETINGS. 
No. I. 

THE various engineering institutions throughout the 
country are now beginning to hold thei: winter meetings, 
and in accordance with our usual practice we propose to 
bring to the notice of our readers some particulars con- 
cerning the papers that are to be read and discussed. It 
is a little early, however, to deal with the matter fully, 
for in many cases the programmes have not yet been 
compiled, but we hope to be in a position to present 
further details in subsequent articles. 

The Junior Institution of Engineers has already held 
one meeting, when Mr. W. A. Tookey delivered a lecture 
on “Gas Engine Testing.” The next meeting is on 
October 20th, when Mr. G. S. Cooper will read a paper 
on “* Modern Coke Ovens,” a paper which will embody 
some notes upon the recovery of sulphate of ammonia. 
This meeting will be held in the Lecture Hall of the 
Institution of Electrical Engineers,’ Victoria Embank- 
ment, W.C. A smoking concert will be held early in 
November, but no definite date has yet been fixed. This 
will be followed by the annual gencral meeting and the 
election of officers on Monday, November 17th. A 
paper will also be read by Mr. Ernest King. Its title 
will he the ‘‘ Junior Institution of Engineers and its 
Aims and Objects.’ The new President, Sir Boverton 
Kedwood, will deliver his presidential address on Friday, 
December 5th, and will deal with the future of oil fuel. 
At this meeting Sir A. Trevor Dawson, the retiring 
president, will present the Canet Gold Medal to Dr. Dugald 
Clerk for his lecture delivered in June last on © The work- 





ing Fluid of Internal Combustion Engines.” 


Silver and | the title, being ‘ Lron : Its Sources, Properties andyManu- 
bronze medals will also be awarded to Mr. Arthur Ross 


| facture.” The last meeting this year will be held on 


and Mr. E. E. Jeavons respectively. Among the papers | December 6th, when Mr. W. H. Sherburn has arranged 


down for the new year there is one on ‘‘ Modern Gearing,” 
and another on ‘* The Lighting of Factories.” The 
numerical strength of this Institution, we are told, is 
steadily increasing, and a new local section is now being 
formed in Manchester. 

Coming now to the Institution of Automobile Engineers, 
the first meeting was held on October 8th, when Mr. 
J. 8. Critchley delivered his presidential address. The 
ordinary monthly meetings will be held as usual at the 
Institution of Mechanical Engineers on the following 
dates :—November 12th, December 10th, January 14th, 
February 11th, March 11th, and May 13th. ‘The following 
engineers have promised to read papers :—Dr. W. R. 


Ormandy, A. Ludlow Clayden, A. EK. Bennett, Professor | 
J. Goodman, F. W. Lanchester, H. E. Wimperis, and Dr. | 


E. G. Acheston. The titles of the papers to be read are : 
-* Results of Tests on Alcohol,” ** The Economics of 
Design,” ‘* Balancing,’’ ‘‘ Commercial Vehicles,”’ ** Lubri- 
cation,” ‘Ignition Magnetos,’ and ** Accelerometer 
Tests.” A lecture is also to be delivered on ‘* Bearings.” 
The secretary, Mr. Basil H. Joy, asks us to announce that 
a register is kept at the Institution of members who are 
seeking employment, and inquiries from those who ure 
seeking for men to fill vacancies will be welcomed. 

The first meeting of the Keighley Association of Engi- 
neers will be held this evening, Friday, October 10th. 
The paper, which is to be read by Mr. George H. Lindley, 
will deal with “The Arranging and Construction of a 
Modern Engineering Works.’ The evening of October 
24th is down as a discussion night. On November 14th 
Mr. W. Baillie is to read a paper on * Coal and its Car- 
bonisation.”’” ‘* Case-hardening and Annealing” is the 
title of a paper to be read by Mr. J. Lord on December 
12th. The first meeting in the new year will be held on 
January 16th, when Mr. Henry Brearley will read a paper 
on * Steel Castings.” The annual dinner takes place 
on January 17th. Professor G. F, Charnock’s name 
appears on the programme in line with the date February 
13th, but no information is given as to whether he is to 
read a paper or deliver an address. On the 27th of the 
same month Mr. J. Howard Reed has promised to present 
a paper on “ Boiler Explosions and their Lessons.’ The 
last paper down on the programme is entitled ‘* Gear 
Cutting.” It is to be read by Mr. F. J. Bostock on March 
13th. There is to be a discussion on March 27th. 

The first meeting of the Birmingham Association of 
Mechanical Engineers will be held on November Ist, 
when the Council will be nominated for election at the 
annual meeting in December. A paper is also to be read 
on this occasion. The evening of November 8th is down 
as a ladies’ night. There is to be a presentation of diplomas, 
an election of officers and a social gathering. 

The first meeting in the new year is to be held on Janu- 
ary 3rd, when the President will deliver his address, 
and a conversazione will follow. An extra meeting will be 
held on Thursday, January 15th. Mr. E. T. Elbourne 
will present a paper on the ‘* Worries of Works Manage- 
ment.” Mr. R. Berry is down to read a paper on February 
7th. Its title is * Birmingham and its most Notable 
Worthies who have so largely Contributed to the World’s 
Industries and Science.” The paper is to be illustrated 
with mumerous lantern slides. The annual dinner will 
be held on February I4th. There is to be a meeting on 
March 7th, at which a paper is to be read, but the title of 
this paper is not yet available. On the 19th of the same 
mouth Mr. Howard Reed will present a paper on ** Some 
Boiler Explosions and their Lessons.’”” On April 4th 


























| to present a paper, entitled ‘‘ The Making of a Foundry- 
|man.”’ The sixth annual dinner will be held on January 
| 10th. Meetings are to be held on February 6th and 
March 6th, when papers are to be read by Mr. E. L. 
| Rhead and Mr. Hailstone respectively, but the titles of 
| these papers have not yet been announced. The last 
| paper to be read this session is on the “ Profitable Utilisa- 
| tion of Unskilled Labour in the Foundry.” It will be 
| presented on April 4th by Mr. A. L. Key. The annual 
general meeting is fixed for May 2nd. In addition to 
the election of officers there will be an open discussion on 
foundry problems. 











RADIAL DRILLING MACHINE. 


Tue radial drilling machine represented in the accoin- 
panying engravings is an improved design which has 
recently been introduced by Midgley and Sutcliffe, of 
Bradford. The tool is designed for rapid drilling, and 

















RADIAL DRILLING MACHINE 


special attention has becn devoted to securing facilities 
for quick manipulation of its parts and of the work operated 
upon. 

The standard is a box-section casting provided on the 
front face with planed shears for the slide of the radial arm. 
Near its base it is fitted with a loose swinging circular 
table, readily relieved and swung round clear of the base- 
plate beneath it. The latter has tee-slots planed out of 
the solid. The radial arm is also of box section and 
swings in a carriage mounted on the standard. A power 
motion is arranged for raising and lowering the arm. The 
spindle head is traversed along the arm by rack and pinion. 





Spindle Speeds 
Geared 17, 31,56 Revs.per min 
Ungeared 108,195,352 Revs permin 
Spindle Feeds -004-006-01 Ins per Rev 
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MIDGLEY AND SUTCLIFFE’S 


there will be a meeting for the nomination of Council 
for election at the half-yearly meeting in May. A paper 
is also to be read on this occasion. A visit is to be paid 
to Messrs. W. Sames’ piano works, at Camp Hill, Bir- 
mingham, on April 13th. The half-yearly meeting at 
which the officers are to be elected will be held on April 
13th. There will also be a social gathering on this evening. 
An engineering excursion is down for the month of June, 
and Council meetings are to be held on every second 
Thursday of each month during the session. 

From the programme issued by the Lancashire Branch 
of the British Foundrymen’s Association, we learn that 
on October 18th a visit is to be paid to Messrs. Tweedales 
and Smalley’s works at Castleton, Lanes. Mr. A. E. 
‘Timmins has promised to read a paper on November Ist, 


RADIAL DRILLING MACHINE 


The spindle itself is balanced for a quick return and is 
provided with tapping and reverse motions. Feed is 
given to the spindle either by hand or by power. The 
former is secured by means of a hand wheel or alternatively 
by a hand lever. The power feed gives nine changes of 
speed. 

Most of the leading dimensions will -be found on the line 
engraving. In addition to these the following may be 
given :—Length of radial arm, 4ft.; spindle socket, 
23in. diameter; back gear ratio, 6} to 1; height of 
machine, 82in.; floor space, 87in. by 32in.; approximate 
weight, 24 cwt. 
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ON MODERN OPEN-HEARTH STEEL FURNACES’ | 


By BENJAMIN TALBOT (Middlesbrough). 


DuRING the last quarter of a century perhaps no fact has been 
more striking in connection with the manufacture of steel 
than the gradual repl it of B 1 by open-hearth steel. 
It is well known to all that this extension of the open-hearth 
process is becoming more and more rapid, and as during some 
considerable time past the author has made a study of the varia- 
tion in design in the chief forms of furnace used to carry out the 
process, it has occurred to him that a short paper dealing more 
especially with the development of the tilting form of open- 
hearth furnace might not be without interest to the members. 

I, is some fifteen years now since the author designed the 
first tilting furnace erected by him in America, Although tilting 
furnaces were not unknown at that date, and had indeed been 
condemned, the furnace erected under his supervision at Pencoyd 
about the year 1898 embraced several features new at that time. 
An outline of this Pencoyd furnace, which was rated at 75 tons, 
is shown in Fig. 1. It was in this furnace that the first trials 
of the continuous process were carried out. Although at that 
time the furnace gave good results, the furnaces which have been 
erected during recent years under the author’s supervision are 
in many points # very great improvement on his original design. 

In studying the design of other furnaces, more especially 
some of those erected in America, the author has been struck 
by the seeming want of initiative on the part of modern furnace 
designers in not studying the possibility of improvements in 
the design of the tilting "type of furnace. He cannot under- 
stand the attitude of mind of these engineers unless there is, 
as he believes, a strong prejudice against this type of furnace. 
The only alternative that occurs to him to account for their 
attitude is that they imagine finality has been reached in the 
design of these furnaces, which would be an absurd position to 
take up. 

This attitude of mind is the more difficult to understand as 
several of the large corporations in America have such wide 
resources and special facilities for experimental work, that they 
could readily build one or two of these large tilting furnaces in 
the same shops as their ordinary fixed furnaces, whereby they 
would be enabled to work under exactly similar conditions of 
shop practice and materials as their fixed furnace plant. is 
worked under, thereby the question of the respective merits of 
each type of furnace under varying conditions could be worked 
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are of a capacity of 200 to 250 tons, as against the original 
75-ton furnace at Pencoyd, and the 100-ton furnace at Froding- 
ham. ‘To show in what direction others have sought to improve 
the design of the fixed furnace, the author shows in Fig. 2 
the furnace with the Knox cooling devices, which have found 
wide use in the United States ; and in Fig. 3 the Blair cooling 
| devices, with the further idea of a movable slag chamber. 
These designs show @ most expensive form of fixed furnace, 
although they constitute a distinct advance. If they be carried 
out the cost per ton of output with a 60 to 80-ton fixed furnace 
so designed, against a 200-ton tilting furnace, working with the 
same quality of liquid metal and taking out the same weight of 
east per heat, will be less in the case of the tilting furnace, since 
the output from the latter will be larger when working under the 
same conditions as the fixed furnace. 

Again, when comparing the tilting furnace with the fixed 
furnace, especially the large tilting furnaces now commonly 
used, it must be remembered that the floor space occupied is 
far less in the case of the tilting furnace per ton of output 
obtained. This again leads to an economy in the cost of the 
building which houses the furnaces. Looking at it, therefore, 
from every point of view, the author contends, now that such 
expensive fixed furnaces are being built, which are provided 
with every appliance that is considered essential in a well- 
equipped tilting furnace plant, such, for instance, as charging 
cranes, overhead casting cranes, ample floor space, arrange- 
ments for casting on cars, &c., that the 200-ton tilting furnace 
will turn out to be a cheaper plant to erect for large tonnage 
when regard is had to the quantity of output obtained. In 
this connection also it is well to remember that it is really 
only the tilting section in a tilting furnace plant that varies 
essentially from the fixed furnace plant, as the chambers, 
flues, &c., are common to and equal in both designs. Modern 
fixed furnaces rated as of 60 to 80 tons capacity are now being 
erected in the United States in which the chambers are larger 
than those used on the large 200-ton Talbot tilting furnaces, 
and consequently the cost, apart from the tilting section, 
cannot be less than that necessary for putting in a large tilting 
furnace. Again, on analysing the cost of the various items 
making up the tilting section, we find that many of them 
are common to either design ; for example, the water-cooled 
doors, the door framings, cheek pieces, &c., and in modern 
fixed furnaces the water-cooling devices, are common to both 
types. It is a fact also that the tilting section, apart from 
the necessary brickwork, is quite a small item in the cost of 
a complete tilting furnace plant, capable of, say, an output 
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out in a practical way, instead of the matter being settled by a 
committee discussing the question in a purely theoretical way 
without sufficient practical data before them. 

_ It is to the credit of one of the largest continental steel-making 
firms that they have adopted this method of practically proving 
the advantages and disadvantages of each type of furnace, and 
of varying methods of working. 

So far as the author understands, the two main criticisms 
which are brought against tilting furnaces by those opposed to 
them are the initial capital outlay and the increased cost of 
upkeep. In the course of the following remarks the author 
hopes to combat both these objections, and at the same time to 


point out some of the salient advantages that accrue from the | 


use of these tilting furnaces, as against the fixed type. 
_ In examining the drawing of the Pencoyd furnace shown 
in Fig. 1, it will be seen that the furnace is furnished with a 
block inside the tilting section proper, and in this respect it 
resembles in every respect the arrangement found in the ordinary 
fixed furnace. This was found to be the point which gave the 
greatest trouble in the earlier form of tilting furnaces. — 


port in the centre, it was found that by placing separate water 
cooled chills around the opening of each port, both on the 
tilting section and on the movable port end, equilibrium was 
established whereby after, say, about one-half of the original 
length of block in the furnace had burnt back, the influence of 
the water-cooled chill was sufficient to maintain the remaining 
half in fair working condition. This, however, only mitigated 
the evil, and the lime dust and oxide and the cutting action of 


the flame against the block prevented the furnace having a | 


long campaign. 

After trying in various ways to improve the life of the block 
With more or less success, a radical departure in water cooling 
was finally decided upon, and for some time now the furnaces 
have been built with no block whatever in the tilting section of 
the furnace itself, the space formerly occupied by the block 
being now a large central opening in which the incoming air 
and gas meet and combustion takes place. This arrangement 
is shown in Fig. 4, which also shows the water-cooling arrange- 
ments used in connection with it, which cooling arrangements 
are most essential to the success of the whole. With the port 
arrangements of the design, shown in Fig. 4, it is quite possible 
to run the furnace indefinitely as far as the port repairs are con- 
cerned. In no other respect has any change of any moment 
been made in the design of the furnaces as now put down as 
against those first put down at the Frodingham Company’s 


works, except, of course, that the more recent furnaces put down | 
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Where, | 
4s was usual, the furnace was provided with two air and one gas | 


| of 1200 to 1400 tons of finished steel per week from each tilting 
furnace. 

Looking at tilting furnaces broadly, we find they have found 
employment in the three following cases :—(1) As preliminary 
refining furnaces: (2) as steel-making furnaces, using either 
molten metal or cold stock ; (3) for the continuous process of 

| steel-making. In the year 1892 the author designed for the 
Tennessee Iron and Coal Company what he believes was the first 
tilting furnace ever used for the preliminary refining of pig iron. 
The pig iron he had to deal with was high in silicon and also 
phosphoric. His problem was to desiliconise the metal in the 
preliminary tilting furnace, and pass on the refined metal 
for subsequent further treatment in fixed basic open-hearth 
| furnaces. Since that date this use of the tilting furnace as a 
| preliminary refiner has found wide extension. The author quite 
admits that when very silicious molten pig iron has to be treated, 
which is not so suitable for direct use in the steel-making furnace, 
there is much to be said for this use of the tilting furnace as a 
| preliminary refiner. On the other hand, he is of opinion that 
with a good quality of pig metal, low in silicon and sulphur, 
much of the pig iron that is passed through these so-called 
| mixers would be very much better retained there and made into 
| steel with one set of men. The question often really resolves 
itself into a blast furnace problem rather than a steel-making 
one. If the blast furnace manager really cannot make a pig iron 
| sufficiently low in sulphur to treat economically in the steel 
| furnace without an unduly high percentage of silicon, then 
perhaps the production of a fairly high silicon iron in the blast 
| furnace, a desiliconisation of this iron in a preliminary tilting 
furnace, and its subsequent treatment in a second steel melting 
furnace, is the more economical method of procedure ; but the 
question is a complex one, and the local conditions have to be 
taken into full consideration. 

It is the custom in some works, especially in the one the author 
has in his mind, to treat the metal in the large preliminary 
refining furnace. and then to pass it along to a basic Bessemer 
plant, but of this practice the author prefers not to speak. 

As to the use of the tilting furnace for finishing off each 
individual heat, the author has had but little experience of work- 
ing in this way, as he has found that there is always a tendency 
for the practical steel melter to keep back some of his charge 
—steel and slag—to help along the next heat. 

As regards the third purpose for which the tilting furnace has 
been found of use, namely, as an apparatus in which the con- 
tinuous method of steel manufacture is carried out, the author 
has no hesitation in saying that without the tilting furnace the 
continuous process would never have been a commercial success, 
| and the millions of tons now being made annually would not have 
The ease with which: molten pig iron can be 





| been possible. 





poured in, molten steel cast out in any desired quantity and 
practically free from all slag, and the facility with which slag 
can be removed. free from all stee], renders this type of furnace 
indispensable for cariying out the continuous process. By its 
use any grade of pig iron-——within the ordinary limits of silicon— 
with or without scrap, can be successfully converted into steel, 
and any grade of steel from the very softest to the hardest rail 
quality can be successfully made. From a single furnace of 
150 to 200 tons capacity, with direct molten pig iron only, 
outputs of 1200 to 1500 tons per week of steel ingots are being 
obtained, and with desiliconised metal from a preliminary 
refining furnace, 1800 to 2000 tons per week; and if blown 
metal be used instead of pig iron, outputs up to 4000 tons per 
week have been obtained from one furnace. 

An objection which has been brought forward against the 
use of large tilting furnaces of 200-ton capacity has been that 
the objector does not see why 200 tons of steel should be got 
ready for tapping, and only, say, 60 to 80 tons taken out. ‘To 
meet this objection the author*has generally asked in reply, 
does not the fact that you have this tapping temperature, that 
you have this purity of composition of metal in the bath, and 
that you have a highly heated basic slag capable of doing work, 
all tend to quicken the purification of the incoming impure 
metal as well as to dilute the impurities in it, so that the con- 
tinuous bath expedites the early part of the charge, and thus 
more than outbalances any disadvantage that may accrue 
from retaining a part of the finished bath in reserve? The 
author has generally found that fair-minded objectors are usually 
ready to admit that this argument is.a sound one, and that when 
looked at from a debit and credit point of view, the balance is 
on the credit side. 

Another advantage which the use of the continuous bath 
offers is that the melter can take off slag at any time that may 
suit his convenience, and when steels of great variation in com- 
position are being made, such as from a steel with 0.05 per cent. 
carbon to one of 0.70 per cent. carbon, this is a very important 

vin t. 
rs furnaces can be tapped in better sequence according 
to the demands of the rolling mill, and if it is desired for any 
reason to hold back a furnace and not tap it when ready, suffi- 
cient metal can be run in to give additional weight to the bath 
and so not lose output whilst still taking off the standard weight 
of heat in the ladle. 

The manipulation of the slag in fixed furnaces when working 
liquid iron is admittedly not under such good control as when 
tilting furnaces are used. In fact, we have at one large con- 
tinental works the peculiar feature of tapping a fixed furnace 
twice to obtain one heat of finished steel. This method of 
work must be due to the desire to get rid of the large volume 
of slag which is formed, unless there is some other advantage of 
which the author is ignorant, and upon which he would like 
further information. The furnace is emptied of metal and slag, 
the hole is stopped, and the metal is returned again to the furnace 
from the casting ladle. It is true that oxide and lime are added 
to the furnace before the metal is returned, but they could be 
added with greater advantage to the surface of the metal if a 
tilting furnace was employed, and the slag only poured off, leaving 
the metal in the furnace, where it would not be subjected to the 
cooling action of the atmosphere. The adding of large basic 
additions chills off the furnace, and in heating up again, accre- 
tions form at times on the bottom, which grow and cause it to 
get out of shape. If a tilting furnace were employed with this 
method of work, no doubt part of the slag would be retained 
when tapping, and with it necessarily some metal, and the author 
believes better results would thereby be obtained than by tapping 
a fixed furnace twice for one product. The author has given in 
the annexed tables—see pages 396 and 397—the so-called rated 
capacities and dimensions of various furnaces, from which 
it will be seen that there is absolutely no fixed ratio between the 
rated capacity, the hearth areas, and the cubic areas of the 
regenerator chambers. The furnaces of 100 tons capacity and 
over are all tilting furnaces using the Talbot process ; and it 
will be seen that in their cases there is a fair agreement between 
them, but when we come to the fixed furnaces the whole matter 
is chaos. 

As one might from theoretical grounds expect a much higher 
temperature in the stack from these large tilting furnaces work- 
ing the Talbot process, owing to the small cubic capacity 
of the chambers, the author was interested to ascertain as 
nearly as possible what this loss really was. In Fig. 5 is given 
a chart of readings taken every five minutes over a period of 
‘some seventeen hours by @ pyrometer of the temperature 
at the base of the stack of a furnace of 175 to 200 tons capacity 
working continuously. It will be seen that at many of the 
reversals the temperature, owing to gas passing the valve, 
jumps up, which points to the fact that although the valves 
are arranged to cut off the supply of gas before reversal, the 
supply valve does not shut down completely, so that short- 
circuiting occurs. 

The average temperature found, including the high peaks at 
reversal over the seventeen hours, is 472 deg. Cent. Omitting 
the high peaks due to reversal, which can be got over by atten- 
tion to the valves, the average temperature of the outgoing gases 
at the stack was 462 deg. Cent. This compares very favourably 
with the results given by Mr. Schreiber,{ who has found for the 
outgoing gases from a fixed furnace higher temperatures. 

The author's desire in bringing before the Institute the fore- 
going remarks, in favour of the extended use of the tilting 
furnace, has been that it may lead to an interesting discussion 
on the more modern methods of working the open-hearth process, 
especially with molten iron, and the most suitable apparatus 
in which such methods can be best carried out. It may be 
thought by some that he holds a brief in favour of the con- 
tinuous process, with which his name is connected, but although 
he believes the continuous process offers the most economical 
method of working, he has an open mind on the matter, if a 
better means of working should present itself. So long, however, 
as the open-hearth process of converting molten pig iron into 
steel is found the more economical, he is convinced that the large 
tilting furnace will ultimately become the apparatus, par excel- 
lence, in which such conversion is always carried out when large 
outputs are required. 








Tue InstiTUuTION OF AUTOMOBILE ENGINEERS.—The London 
graduates of the Institution of Automobile Engineers opened 
their session on Saturday, September 27th, by a visit to the 
works of Smith, Parfrey and Co., Limited, Hammersmith. 
Perhaps one of the most striking features noted was the ingenious 
machinery built and designed by the late Mr. Parfrey nearly 
seventy years ago, which is still in excellent condition in spite of 
having been in constant use since its installation. The graduates 
showed much interest in an old spoke-forming machine, which 
has survived after dropping from a 1 upper storey during 
a fire in 1864. The variety of the work undertaken by the 
firm is very great, and it is possible to witness the com- 
plete renovation of apparently hopelessly smashed chassis. 
Other visits arranged to be made during the session include those 
to the works of Clement-Talbot, Limited, Kensington; of the 
Vauxhall Motor Company, Luton ; Woolwich Arsenal; of W. A. 
Stevens, Limited, Maidstone ; and of the Napier Motor Company, 
Acton ; while the Olympia Show, the Hendon Aerodrome, and 
Brooklands will also be included. A whole day visit will be 
paid to several of the Birmingham works. The subject of the 
papers to be read before the graduates during the coming session 
will include the following :—‘‘ Cycle-car Design ;” “‘ Grinding ;”’ 
“ Paraffin Carburettcrs:” ‘‘Self-starters;” ‘Touring Car 
Engine Design ;” ‘“‘ Car Lighting Systems ;” “‘ Aero Engines :”’ 
and ‘“‘ Detachable Rims and Wheels.” 


t Stahl and Eisen, 1913, No. Il. 
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IRON TRADE WAGES. 


A PERIOD has now probably set in when the ironworkers, 
after a long spell of prosperity, must expect to enter upon 
a time of reduced wages. The latest returns in the 
Midland area take cognisance of the drop in marked bars 
and other marked iron which early in July last brought 
the marked bar basis price down from £10 to £9 10s. 
This has reduced to some extent the average selling price 
of the seventeen selected firms, and therefore, in accordance 
with the sliding scale, the level of wages is to be lowered. 
This may not be very welcome to the men, but it is only 
the reaction which, following upon a long spell of prosperity, 
was to be expected. As regards the latest Northern return, 
this shows, as indicated last week, that in that part of 
the kingdom the tide of trade prosperity has not yet 
ebbed. Ever since August, 1911, indeed, the average 
selling prices in the North of England have shown succes- 
sive advances. They were then £6 5s. 3.25d. A year ago 
they had got to £6 16s. 8.72d., and in the bi-monthly 
return for January and February of the present year the 
previous record of 1907 was passed by sixpence. The 
return for September and October in that year of high 
prices was £7 6s. 9d. With progressive steps March and 
April this year yielded £7 10s. 2.82d., May and June 

lls. 3.97d., and the new amount just issued for July 
and August is £7 12s. 7.16d., giving an advance of three- 
pence per ton for puddling and 2} per cent. upon all other 
mill and forge wages. Out of the four returns which have 
heen issued this year three have carried an advance in 
wages similar in extent to that now made known, and 
in twelve months the number of such advances has been 
five. As to output, the first eight months of the present 
year give the satisfactory output of 44,422 tons, as com- 
pared with 40,471 tons for the same period of 1912. Clearly, 
therefore, both employers and employed in the North have 
been benefiting by a period of trade prosperity. Even 
these favourable returns are, however, not without indica- 
tions that the limit of the trade boom is at length being 
reached, for the new production for July and August was 
only 8181 tons, or 1549 tons below the two preceding 
months, and the smallest since March and April, 1912, 
when the quantity, in consequence of the coal miners’ 
strike, shrank to 5111 tons. Production therefore appears 
already to be declining. The ebb has already set in in the 
Midlands. The new average selling price there is 
£8 3s. 0.41d., or 4s. 11.37d. less than the preceding return, 
and this under the sliding scale carries a reduction of 3d. 
per ton for puddlers and of 24 per cent. in all other mill and 
forge wages. The new rate is in force from October 6th 
to December 8th. There has been a drop of 3s. in bars, 
a rise of Is. 7d. in angles and tees (the only advance), 
« drop of 2s. 8d. in plates and sheets, and the serious drop 
of 9s. 8d. in hoops, strip, and miscellaneous (from £8 2s.10d. 
to £7 13s. 2d.).. The new production for July and August, 
29,365 tons, was less than the preceding return by 552 
fons 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
ae ts.) 


HE INTERNAL FORCES IN A BODY HAVING ORBITAL 
MOTION. 


Sik, I am very greatly obliged to you and to * Apocentric ” 
for helping me in my difficulty. You, Sir, in particular for 
dealing with the title of my letter. I was rather proud of it, 
it sounds so well, but it seems I was wrong ; I wish ** Apocentric ” 
would tell me what it ought to have been. 

I have hopes, too, that your correspondent will help me in 
another way. I do not remember saying anything in my 
letter that would imply that I disbelieved in the rotation of the 
moon on its own axis, but ** Apocentric ” tells us that that is 
an old problem. 1 wonder if he would increase my obligation 
io him by telling me where 1 may find it discussed-—preferably 
in words and not in mathematical symbols. I am more at home 
with the English language than with the Greek alphabet. I use 
~ymbols to save me trouble in making measurements, but 
words when I want to get conceptions. 

Now to return to the problem. I hoped my title, with all its 
faults, would make it clear that I wanted to leave out the 
centrifugal force in our planetary body due to its movement in 
un orbit, but “* Apocentric’’ has taken that very force into 
account and proved something that needed no proof. Let me 
put the problem in a different way with the help of a diagram. 
Suppose T have a curved metal trough like this 





and that I put two perfectly spherical balls into it, which can 
move in it with little or no friction. Now, if I rotate the trough 
around the centre O, let us say fifty times a minute, the two balls 
will be driven to opposite ends by centrifugal force. It is clear 
that the rotation of the trough about its axis—-the axis is vertical 
to the plane of the paper, by the way-—-causes the balls to fly 
upart. Suppose now that, instead of rotating the trough about 
the axis ©, I fix it on the end of an arm as long as its radius of 
curvature, and cause the arm to swing round, still in the plane 
of the paper, at fifty revolutions a minute. It is clear that for 
each orbital revolution the trough is making one revolution on 
its own account about the axis O. Your correspondent, [ am 
<ure, will admit that. Now, leaving out of consideration the 
centrifugal force due to the orbital motion—which cannot 
effect the result, since the trough is curved to the radius of 
rotation- -we ought still to have the centrifugal force due to 
the rotation of the trough about its own axis. That force sh uld 
drive the two balls apart as in the first case. It does not do so, 
Therein lies my difficulty. If the body is rotating about its 
own axis and yet fails to cause centrifugal force, there must be 
omething exceptional about rotation of that kind, and I want 
to know what it is. 

Perhaps my statement that the balls will not fly apart may be 
challenged, and I offer an explanation to support it. It is clear 
that we may take one ball away, and that, under the first case 
considered, non-orbital rotation, the remaining ball will be 
driven to one end of the trough. Let us, then, consider one ball 
in the trough only, and start orbital motion again. Regarding 
() as the axis of rotation of the trough, the ball should be driven 
to one end, But since there is no more reason why O should 
be where I have marked it than any other place in the centre 
line of the trough, we can assign no definite point as the axis of 
rotation of the trough, Under the circumstances, are we not 





justified in saying there is no axis of rotation, and therefore there 
ean be no centrifugal force ? Indeed, since there is no axis of 
rotation, we might almost go further and say there is no rotation, 
as we cannot imagine a body ratating about an axis which has 
no definite relationship to anything else. Carrying this argu- 
ment a little further, we may say that it would make no difference 
where we assumed the axis of fotation of the moon to be —if 
we neglect the centrifugal force due to the orbital motion— it 
might be anywhere through the moon or anywhere outside it, 
and the result would be exactly the same. On the other hand, 
if we imagine the axis of the earth, which has true rotation, 
displaced, an excentric motion would result. 

Your correspondent says that the moon certainly did rotate 
at one time about its axis. On that point I am fully in agree- 
ment with him, but I was considering the present, not the past. 
He might, of course, have carried the argument further and have 
said that in the course of time the moon will cease to present one 
face to us always, and will instead present always one face to 
the sun, from which—lI will help him to flatten me out-—it must 
be clear that since it would have, then, no movement about its 
axis, it must have some now when it presents all faces to the sun. 

But this does not answer my question, Is there centrifugal 
force on the surface of the moon due to its rotation about its 
Own axis ? 

October 6th. eo. ¥. 


PROPELLERS. 


S1r,— With reference to the article in last week’s number, ‘ Pro- 
peller Experiments,” by Professor Halvorsen, I have often 
noticed, as a marine engineer, that when my ship came into 
dry dock after a long voyage, the barnacles growing on the 
propeller became more numerous as they extended out the 
blades. The boss itself was always covered by them, but the por- 
tion of the blades nearest to the bess had practically none growing 
on it. The conclusion I arrived at from this was that the driving 
power of the propeller increased the nearer it got to the hub, 
and decreased as it extended out the blades, the barnacles 
growing most where there was least disturbance. By the 
general shape of the blades shown in the article of Professor 
Halvorsen, especially Fig. 9, he seems to have arrived at the 
same conclusion. 

In a paper read by the late Colonel Cody shortly before his 
death, he said he got far more power out of a propeller for air 
work if it was made broad near the hub and narrowing down as 
it went out. 

Exeter, October 2nd. GW. PL Wanker. 








FORTHCOMING ENGAGEMENTS. 


SATURDAY, OCTOBER 1Irna. 

Norts-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS : GRADUATE SEcTION.- Bolbec Hall, Newcastle-upon- 
Tyne. The first general meeting of the session will be held at 
7.15 p.m. 

THE NortH oF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—-In the Wood Memorial Hall, New- 
eastle-upon-Tyne. A general meeting at 2 o'clock. 





MONDAY, OCTOBER 13ru. 


THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
AssocraTION..-Storey’s Gate, St. James’s Park, Westminster, 
S.W. Paper: “The Automatic Vacuum Brake,” by Mr. Charles 
H. Adams. 8 p.m. 

Tre INstTITUTION OF PostT-oFFICE ELECTRICAL ENGINEERS. 
--At the Institution of Electrical Engineers. * Telegraph 
Traftic and Power Plant for Pneumatie Tubes in Post-oftices,”’ 
by Mr. A. B. Eason. 6 p.m. 


TUESDAY, OCTOBER 14r#. 


THE INsTITUTION OF HEATING AND VENTILATING ENGINEERS. 
-in the Botanical Theatre of the University College, Gower- 
street, W.C. The autumnal general meeting. Papers on :- 
“Temperature Guarantee and the Heat Loss Factor, with some 
Observations on Standard Practice,” by Mr. George Chasser. 
* Accelerated Circulation,’”’ by Mr. A. E. Wheeler. Discussions 
on both papers. 7 p.m. A lecture on “The Reading of a 
Thermometer,” by Mr. A. H. Barker, will be given at 5 p.m. 

University CoLtLece, DuNDEE.—(University of St. Andrews.) 
Formal opening of the new Engineering Laboratory by Sir 
Alexander Blackie William Kennedy, Kt., F.R.S., LL.D. The 
mace given to the College by Mr. Rudolph Polack, LL.D., late 
President of the Dundee Chamber of Commerce, wil! be formally 
presented. 3 p.m. 


THURSDAY, OCTOBER l6rx. 


THE INsTITUTION OF MINING AND METALLURGY. —The first 
general meeting will be held at the rooms of the Geological 
Society, Burlington House, Piccadilly, London, W. Papers 
will be submitted for discussion :—‘‘ Laterisation in Minas 
Geraes, Brazil,” by Mr. J. H. Goodchild; “An Example of 
Secondary Enrichment,” by Mr. W. F. A. Thomae; ‘“ The 
Effect of Charcoal on Gold-bearing Cyanide Solutions with 
Reference to the Precipitation of Gold,” by Mr. Morris Green. 
8 p.m. 


FRIDAY, OCTOBER lira. 


THE INSTITUTION OF AUTOMOBILE ENGINEERS : GRADUATES’ 
Section (Lonpon Brancu).—The fourth annual Bohemian 
concert of the London Graduates will be held in the Council 
Chamber, Holborn Restaurant, W.C., at 8 p.m. 


SATURDAY, OCTOBER 18rn. 


THe InstiTuTION OF MunicipaAL ENGINEERS.—Southern 
District meeting, Crowborough, Sussex. 12.50, meet at Crow- 
borough and Jarvis Brook Station, and motor to Crowborough. 
2.15, motor leaves Crowborough Cross for visit to the new 
sewage works just completed for the district of St. John’s. 
A brief description of the works and scheme will be given by 
Mr. Chas. Turton. 4.15, tea and a discussion on “ The Advan- 
tages and Disadvantages of the Intercepting rap” will be 
opened later by Mr. W. E. Woollam. 

British FoUNDRYMEN’S ASSOCIATION (LANCASHIRE BRANCH). 
—-A visit has been arranged to Tweedales and Smalley, Limited, 
Castleton, near Manchester. 


WEDNESDAY, OCTOBER 22np. 
THE INstrruTion oF Crvin ENGINEERS.— Great George-street, 
Westminster, S.W. ‘The annual dinner has been fixed to take 
place in the Institution Hall at 6.30 for 7 p.m. precisely. 


THURSDAY, OCTOBER 23krp. 

Tse INstitUTION oF CiviL ENGINEERS.—Great George-street, 
Westminster, 8.W. ‘The 2lst James Forrest Lecture will be 
delivered in the Lecture Theatre by Mr. Alexander Gracie, 
M.V.O., M. Inst. C.E., on ‘‘ Progress of Marine Construction.” 
9 p.m. 


FRIDAY, OCTOBER 24rx. 


THe InstiruTion OF MECHANICAL ENGINEFRS.— Storey’s- 
gate, St. James’s Park, London, S.W. 
Machinery,” by Mr. Robert P. Creak. 


“Modern Flour Milling 
8 p.m. 





WEDNESDAY, OCTOBER 29rn. 


Tue Institution oF AUTOMOBILE ENGINEFRS (Norti op 
ENGLAND CENTRE).—At the University (Engineering Lecture 
Room), Oxford-road, Manchester. ‘ Elements of High- “speed 
Automobile Engine Design,” by Mr. L. H. Pomeroy. 7.30 pen 


THURSDAY, NOVEMBER 20rn. 

THe Instirurion OF MECHANICAL ENGINEERS.—Autun 
meeting in Manchester, in the Memorial Hall, Albert-square, 
Manchester. ‘Cutting Power of Lathe Turning Tools,’ 4), 
Professor William Ripper. 7.30 p.m. ’ 








EDUCATIONAL INTELLIGENCE. 





A course of eight lectures on the “ Design, Construction a| 
Testing of Electric Power Cables’ will be delivered by Mr. 
Henry Savage, M.1.E.E. (of Messrs. W. T. Henley’ s Telegrayi 
Works Company), on Monday evenings at 7 p.m. on October 
20th, 27th, November 3rd, 10th, 17th, 24th, and December 81}). 
1913, at the East London College (University of London), Mii). 
End-road, E. 

WE see by a glance at the new syllabus of the Battersea Io}, 
technic that in addition to the usual courses for mechaneal, 
civil, and motor engineers, extending in some cases over a perio! 
of five years, there are special courses for builders, carpente: 
joiners, fitters, turners, smiths, plumbers, masons, patter 
makers, and chauffeurs. For advanced students who are taki. 
the London University B.Sc. examinations, special classes on +}, 
strength of materials, structures and structural design, theo, 
of machines, hydraulics, heat engines, and the design of interns 
combustion engines are held. The Polytechnic has now 
modern foundry plant and is one of the few institutions i, 
London where # practical course in foundry work may be take: 








SOCIETY OF ENGINEERS. 


ABSTRACT OF A PAPER ON HIGHWAYS.* 
By C. H. Cooper, M. Inst. CLE. 


THE author directed special attention to the failure of loc: | 
authorities to realise the necessity of providing highways sutti 
cient for present-day traffic. Central control had, he said, 
become a necessity in this country, where there were no fewer 
than 1883 highway authorities, while three Government depart 
ments had a voice either in granting loans or regulating traflic. 
but had practically little control over the authorities mentioned 
The law of highways was founded on the Highways Act of 1835. 
modified by twenty-seven subsequent Acts (and various order 
made thereunder), only four of which had reference to motor 
driven vehicles. It was time that all these should be replace: 
by a single Act that should incorporate provisions to meet 
present-day requirements. 

Although road crusts were, as a rule, carefully constructed, 
the indifferent manner in which excavations for mains, &c. 
were filled in had a destructive effect. The author was strongly 
of opinion that all trenches should be filled in by the local 
authority at the expense of the undertaker. 

The increase in the tonnage of traffic during the last seven 
or eight years had naturally increased the cost of maintaininy 
highways, but, owing to the introduction of flexible tires, thi 
cost had not increased in proportion to the increase in tonnage. 
If only flexible tires were used, one of the great difficulties ot 
the road engineer would be eliminated. 

On the first introduction of the motor car it was chiefly a 
luxury of the rich, and the demand for its taxation to provide 
for the maintenance of the roads seemed reasonable. The 
motor omnibus, traversing the Metropolis and its suburbs by 
no fewer than eighty-nine routes, might fairly be considered a 
democratic vehicle, and it was surprising to find such an outer) 
for increased taxation on these vehicles. 

The capability of a road crust to support traffic was greater 
if the rain that fell on the surface could be prevented from 
penetrating. This condition could only be fulfilled in the case 
of crusts covered with a considerable layer of tarred macadam 
or asphaltic compositions or by the use of wood or asphalt 
with a layer of concrete beneath. The difficulty in forming 
economic road crusts was the uncertainty as regards the traffic 
to be carried. A crust that could be formed at a total cost of, 
say, 7s. per yard super was quite incapable of carrying rapid 
heavy traffie such as motor omnibuses ; in fact, wood paving 
laid on 6in. concrete, which was an expensive paving, could no 
longer be considered reliable for such a class of traffic, the con- 
crete having to be increased to at least 9in. in thickness. 

Nations might now be considered more or less trading concerns 
competing one with the other, and unless a nation was provided 
with efficient internal communication it could not maintain its 
position in the world. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, ANID 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The October Quarterly Meeting. 

THE autumn quarterly meeting on Thursday in Bir- 
mingham must have been rather disappointing to iron and steel 
manufacturers, for it was a time of drooping prices and of small 
demand, and the general tone of the market certainly favoured 
engineers and other purchasers of material. The past three 
months have been very much disturbed by industrial disputes, 
and have also seen considerable retrogression of quotations. 
It had been hoped that with the setting in of autumn a trade 
recovery would have been experienced, but so far this has not 
proved to be the ease. Iron and steel manufacturers are still 
hoping that as the winter advances matters may improve, 
and meanwhile they are doing all they can to attract further 
custom by making considerable “cuts? in quotations almost 
week by week. 


Pig Iron Weak. 

Only a moderate business was transacted in pig iron, 
notwithstanding that producers seemed disposed to meet the 
views of consumers wherever possible. South Staffordshire 
common forge pig iron was quoted 52s, to 53s., and part-mine 
53s. to.54s. A quiet business was done in best all-mine forge 
at 92s. 6d. to 97s. 6d., whilst foundry was quoted 97s. td. and 
cold blast 125s. The production of most descriptions of pig iron 
is being curtailed in order to try to support prices against the 
downward tendency. Northamptons were quoted 52s. to 53s., 
and Derbyshires 54s. to 55s. A fairly good business was reported 
in North Staffordshire forge sorts at 61s. to 62s., and in best at 70s. 


More Movement in Steel. 
A slight improvement was noticeable in the demand for 
steel, as the result of the recent reductions. Bessemer sheet 
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hars were quoted. nominally £6 and Siemens £5 2s. 6d., with 
angles at £7 and joists (which have this. week been reduced by 
the Associated Makers by 5s.) £6 15s. The following are some 
of the new prices announced as the result of the 10s. drop in 
sections reported last week :—Alfred Hickman, Limited, Stafford- 
shire Stee! and Ingot Iron Works, Bilston, quote bars (rounds 
and squares), £7 5s. to £7 10s.; angles, £7; flats, £7 5s.; tees, 
¢7 7s. 6d.; and channels, £7 5s. The Lilleshall Company, 
Limited, Priors Lee Hall, near Shifnal, Salop, quotes angles, 
basic Bessemer quality, £6 15s, per ton ; flats over 5in., £7; and 
teos, £7 2s. 6d. These are for 100-ton lots and upwards. For 
Jots under 100 tons an extra 2s. 6d. per ton is charged. These 
quotations are for delivery at Midland district stations in 4-ton 
Jots and upwards. The Patent Shaft and Axletree Company, 
Limited, Wednesbury, quotes plates, £7 7s. 6d. per ton, basis ; 
sections, £7, angle basis ; and bars, £7 10s., basis. The Earl of 
Dudley’s Round Oak Works, Limited, Brierley Hill, quote as 
follows for Siemens-Martin steel :—-Angles, 6 to 12 united inches 
by jin. and thicker, £7; tees, 6in. to 10in. by ‘sin. and thicker, 
“7 7s. 6d.; flats, over 5in. wide by jin. to lin., £7 5s.; flats, 2in. 
to bin. wide by ‘ein. to lin., £7 5s.; channels, Gin. to 12in. wide, 
‘7 5s.: rounds, 2in. to Jin. diameter, £7 10s.; squares, 2in. to 
jin. £7 10s.: rounds and squares, #in. to IZin., £7 5s. These 
prices are subject to extras, as in the company’s previously 
issued lists. They are for ordinary lengths and delivered at 
tations in this district in lots of not less than 4 tons, cash on the 
10th of the month following delivery, less 23 per cent. 


Manufactured Iron. 

Some fairly good orders were placed by merchants for 
jioop iron on oversea account at about £8 per ton. Slit nail 
rods were quoted £9, whilst gas strip was rather more active than 
recently at £7 7s. Gd. to £7 10s., according to quantity. Con- 
tinued depression characterised the plain black sheet trade, 
with quotations down at £8 2s. 6d. for singles, £8 5s. for doubles, 
and £8 17s. 6d. for trebles. There was rather more movement 
than recently in galvanised corrugated sheets, which were 
quoted £11 5s, to £11 10s. f.0.b, Liverpool for 24 w.g. In the 
har iron trade, common and medium descriptions were freely 
offered at low prices. Unmarked bars were quoted £7 7s. 6d. 
to £7 10s., whilst nut and bolt iron could be obtained at from 
{7 to £7 2s. 6d. Some welcome additional work on railway 
carriage and wagon building account was obtained by the 
makers of superior iron, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Slow. 

THERE was a fair attendance on the Iron Exchange on 
Tuesday, but the position of pig iron showed little change from 
last week, Buying continued on a comparatively small scale 
and prices generally were more or less in buyers’ favour. In 
finished iron there were rumours of a reduction in bars, but no 
confirmation as to this was to be had. — It is extremely doubtful, 
however, in face of the Birmingham quarterly meeting to-day. 
Steel quiet, with little or no change in prices. Copper slow and 
unchanged, Sheet lead quiet, and English tin ingots in buyers’ 
favour, 


Quotations. 

Pig iron: Lineolnshire No, 3 foundry, 60s. 6d.; Staf- 
fordshire, 60s, 6d. to 61s.; Derbyshire, 60s, Gd. to 61s.; Northamp- 
GIs. 9d.; Middlesbrough, open brands, 63s. 3d. to 
Scotch, nominal: Gartsherrie, 73s. 6d. to 74s.; Glen- 
7Is.; Eglinton 71s 6d. to 72s.: Summerlee, 73s., 
Manchester. West Coast hematite, 69s. to 70s.; 
Delivered Heysham: Gart- 
Glengarnock, 69s.; Eglinton, 69s. 6d. to 
Summerlee, 71s, Deliv red Preston: Gartsherrie, 72s, 6d, 
; Glengarnock, 70s.; Eglinton, 70s. 6d. to 71s.; Summerlee, 


tonshire, 
63s, Od. 

yarnock, 
delivered 


Sast Coast ditto, 66s., both f.o.t. 
herrie, 71s. 6d. to 72s.; 
70s, 








72s. Finished iron: Bars, £8; hoops, £8 7s. 6d.; sheets, 
9 2s. 6d. Steel: Bars, £7 2s. 6d. to £7 12s. 6d.; Lancashire 
hoops, £8 5s.; Staffordshire ditto, £8 5s. to £8 7s. 6d.; sheets, 


t9 to £9 5s.; boiler plates, £8 12s. 6d. to £8 17s. 6d.; plates for 
tank, girder, and bridge work, £7 7s. td. to £7 12s. 6d.; English 
billets, £6 12s. 6d.; foreign ditto, £5 2s. Gd. to £5 7s. 6d.; cold 
drawn steel, £10, Copper: Sheets, strips, &c., £91 per ton ; 
-mall lots, 10$d. per pound ; rods, £89 ; tough ingot, £80 to £81 ; 
hest selected, £81 to £82 per ton ; copper tubes, 113d.; solid drawn 
brass tubes, 9}d.; brazed brass tubes, 10d.; condenser tubes, 
10}d.; condenser plates, 8d.; rolled brass, 8d.; brass turning 
rods, 7}d.; brass wire, 8}d.; yellow metal, 77d. per pound. 
Sheet lead, £25 per ton. English tin ingots, £190 to C191 per 
ton, 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange could not be 
deseribed as large. and, taken on the whole, the feeling was quiet. 
The winter advance of 10d, per ton in house coal has now come 
into force, and there is more movement to note in this depart- 
ment, no doubt on account of the colder weather. There is 
little new to record in slack and engine fuel, but shipping and 
bunkering coal are in improved demand. Quotations: — Best 
Lancashire house coal, 17s. 8d. to 18s. 10d.; good medium, 
6s. 2d. to 17s.; domestic fuel, 13s. 5d. to 14s. 5d.; sereened 
steam coal, LIs. 6d. to 13s.: slacks, 9s. to 10s. 9d. per ton at the 
pit. 


Manchester Association of Engineers. 

. A very attractive syllabus has been arranged for this 
society for the ensuing session, 1913-14. The opening meeting 
is fixed for the 11th inst. In the afternoon a visit will be appro- 
priately paid to the new Park Works of Messrs. Mather and Platt. 
In the evening the inaugural address will be given by the presi- 
dent, Mr. Edward Hopkinson, M. Inst. C.E. On October 25th 
Mr. Hans Renold will contribute a paper on “ Engineering 
Workshop Organisation ; on November 8th Mr. A. FE. Leigh 
Scanes will give a paper on “ Recent Developments in Steam 
Condensing Plants; on November 20th a joint meeting of the 
tnembers of this society and those of the Institution of Mechanical 
Engineers will be held, at which the paper for discussion will be 
on the “Cutting Power of Lathe Turning Tools,” by Professor 
William Ripper ; Mr. Thomas Roberts is down to read a paper 
on November 29th on ‘‘ The Patternmaking Department in an 
Kngineering Works ;”” on December 5th there will be a conver- 
sazione at the Whitworth Institute by invitation of the presi- 
‘lent; on December 13th a paper will be read by Col. R. E. 
Crompton on ‘‘ Commercial Road ‘Traffic ;”’ “‘ The ‘Transmission 
uf Power by Chains ” is the subject of a paper down for reading 
by Mr. H. 'T’. Hildage, M. Inst. C.E.; on January 24th Mr. Edward 
G. Hiller will read a paper on “ Power Production ;”’ the fifty- 
eighth anniversary dinner will take place on February 13th ; 
on February 28th a paper is to be contributed to the proceedings 
on “* Mechanical Filtration,’ by Mr. Arthur J. Clark; March 
4th is reserved for a topical discussion ; und on March 28th 

the annual general meeting an address is to be given by Mr. 
J. C. Maxwell Garnett, M.A., the new principal of the Man- 
chester School of Technology, on ‘‘ The Training of Engineers.” 


Sewerage Works at Davyhulme. 

The Manchester Rivers Committee has prepared a 
report, to be placed before the council at its next meeting, on 
the extension of the sewerage works at Davyhulme at a cost of 
£189,000. Provision has to be made at Davyhulme at present 
for fully treating a total of 27,157,000 gallons per twenty-four 
hours, or 45 gallons per head per day of the present population ; 





24,150,000 gallons can be treated on the present 46 acres of 
primary beds. If the 26} acres of storm beds are made equal 
in depth to the primary beds—as can be readily done—they can 
deal with a total volume of 14,043,750 gallons, making a total 
amount dealt with by single contact of 38,193,750 gallons, or a 
dry -weather flow of two-thirds of this, viz., 25,462,500, or approxi- 
mately 7,351,500 gallons more than the present dry-weather 
flow. At 30 gallons per head this 7,357,500 gallons dry-weather 
flow represents an additional population of nearly 250,000 
persons, The Finance Committee, reporting on the proposal 
to obtain borrowing powers for carrying out this work, says that 
the annual charge upon the rates for interest and sinking fund 
on @ loan of £189,000, repayable within a period of thirty-one 
years, would amount to £10,395, equal to a rate of .579d., or, 
say, almost six-tenths of a penny in the pound. It offers no 
objection to the proposed exercise for borrowing powers. 


The School of Technology. 


I understand that Mr. A. B. Field, M.A., has been 
selected by the Committee of Recommendations for the post of 
Professor of Mechanical Engineering in the Manchester School 
of Technology and the University of Manchester rendered vacant 
by the death of Dr. Nicolson. Mr. Field is a graduate of Cam- 
bridge University and is at present on the staff of the Westing- 
house Company of Pittsburg, as the chief designer of turbo- 
generators. He has been in the United States about ten years, 
and previously held appointments under the British Thomson- 
Houston Company and the General Electric Company. The 
recommendation has to be ratified by the City Council and the 
Senate of the University. 


The Engineering Trades. 

Although generally the number of orders coming in 
shows a decided tendency to fall off, there is not much fear of a 
shortage of work in this district for some time ahead. There is, 
however, a very gloomy outlook in the textile machinery trade, 
which has been under a cloud for the past few years. The 
machine tool makers, locomotive builders, motor car builders, 
electrical engineers, and builders of steam turbines are all well off 
for orders and can contemplate the next six or twelve months 
with colnparative equanimity. Looking round Salford a few 
days ago | observed several extensions of engineering works, 
perhaps the most important of which is that of the premises 
of Edward Wood and Co., Limited. An extension which will 


! materially increase the capacity of these works has recently been 


made. The premises now cover some 18,000 square yards. 
The ground floor of the new section is taken up by a painting. 
loading, and dispatch platform and stores for the lifting tackle. 
The latter ix periodically returned to the shops for inspection 
and overhaul. ‘The space above the tackle shop is devoted to a 
templet floor, on which full-size designs for roof principals and 
girder work can be laid out. The staff in Manchester numbers 
about 140, and 600 workmen are employed. Extensions of 
premises are also being made by Gresham and Craven, Limited, 
and Smith and Coventry, Limited. The former firm has pur- 
chased and pulled down a block of cottage property, on which 
a five-floor building is being erected with a ground floor of 
4000 square yards area, 
Barrow-In-FurnEss, Thursday. 
Hematites. 

The position of the hematite pig iron trade of this 
district has undergone no change during the past week. There is 
no big rush of business, but contracts are coming to hand steadily, 
and the whole of the output is finding a ready consumption. 
There is, however, as yet no disposition to place orders for future 
delivery, but it is expected that there will be an expansion in 
this direction very shortly. Of late the consumption on the 
part of local steel makers has not been so heavy on account of 
accidents to works, but now more iron is being used, and shortly 
the demand from that particular source will be greater. Prices 
are unchanged, with makers quoting 72s. 6d. per ton net f.o.b. 
for parcels of mixed numbers of Bessemer iron. For special 
grades of iron there is a good steady call. Warrants are quiet 
at 67s. 6d. per ton net cash. The stores of warrant iron have 
been decreased by about a thousand tons and the aggregate now 
represents 15,965 tons. 


Iron Ore. 

There is a good steady demand for iron ore and average 
sorts are quoted at 15s. 6d. per ton, with the best qualities at 
22s. 6d. per ton, a slight drop on the week. The importations 
of Spanish ore are steady into all West Coast ports. This ore 
is quoted at I6s. to 17s. per ton delivered. A eargo of Irish ore 
was landed at Barrow last week. 


Steel. 

‘There is more activity in the steel trade. Accidents 
to works have caused a curtailment of the output of rails at the 
Moss Bay Works, but on Monday the rail mill was put into opera- 
tion once more. At Barrow a good output is again being made 
from the rail mills. The No. 1 plate mill at Barrow is still off, 
the damage done by a bursting fly-wheel not having been repaired, 
but it is expected the mill will re-start in a week or so. The 
No. 2 plate mill is busily employed. The hoop and wire works 
at Barrow are busy. Tin bars and billets are attracting no 
attention. ‘The demand for rails is steady, with heavy sections 
at £6 7s. 6d. to £6 10s. per ton. Light rails are a quiet trade at 
£7 2s. 6d., and heavy tram sections are little inquired after at 
£7 5s. per ton. For steel shipbuilding material there is a good 
steady demand, with ship plates at £7 5s. to £7 10s. per ton. 
Boiler plates are at £8 15s. to £9 perton. Nothing is being done 
in tin bars or steel billets. Hoops are at £8 per ton and represent 
a fair business. 


Shipbuilding and Engineering. 

These trades are actively employed. It is reported 
that Vickers Limited are the lowest tenderers for one or two 
cruisers for the Peruvian Government. Tenders had been asked 
for from British, French, and American builders. No orders 
have been placed as yet. The Brazilian river gunboat has been 
undergoing trials on the Clyde. Two similar craft are at present 
being fitted out at Barrow. The floating dock built for the 
Argentine Government *s now well on its way for Buenos Aires 
in tow of two Dutch tug boats. The engineering shops at Barrow 
are particularly busy and there is an active state of affairs in 
the submarine shed and fitting-out berth. 


Fuel. 

There is a good steady demand for coal, with steam 
sorts at 15s. 6d. to 18s. per ton delivered. East Coast coke is 
quoted at 22s. to 23s. per ton delivered, and Lancashire coke at 
19s. per ton, a drop of Is. on the week. There is no Welsh coke 
now being imported. 


Shipping. 
‘The shipping trade is pretty well employed on exports 
of iron and steel, and the importations of oil are considerable. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Outlook Improving. 
CONSIDERING the difliculties created during the past 
few weeks by the moulders’ and steel smelters’ strikes, the iron 
and steel industry here begins to show rather an improvement. 


There appears to be a great deal of work to come forward, and 
even railway wagon building, which at present is as flat as diteh 





water, is beginning to see its way to better times again. The 
railway companies’ increase in demurrage — into opera- 
tion last March, was a very astute move indeed. In order to” 
avoid the extra demurrage freights on sidings were handled with 
a great deal more expedition, with the result that some thousands 
of wagons were promptly released. Hitherto there had been a 
dearth of wagons and all the companies had been forced into the 
market for new stock. The effect of the new demurrage rates 
was to end the dearth and to place at the disposal of the com- 
panies even more wagons than have since been needed, They 
nearly all, particularly the Midland, have surplus stocks, but it 
has been discovered that most of these wagons are of the old 
dead-buffer type, which may not be used, without conversion 
into spring buffers, after this year. The companies are in most 
cases, I understand, running these dead-buffer trucks for all 
they are worth, with the idea of scrapping them at the year end, 
and that being so a fillip should be given very shortly to railway 
wagon building. This will also be good for bar iron makers, 
whose order books are at present none too well filled. In the 
higher class of railway material the prospects are very good 
indeed. There is plenty of work in hand at the moment, and 
large orders for steel are in view. The position of this section 
of the trade has been improved by reason of the fact that some 
of the larger steel works are so well occupied with Government 
and foreign contracts that they have not been able to consider 
orders which might otherwise have come to them, and, on the 
other hand, work has in many cases been accumulating through 
the strikes. The latter trouble has thrown a good many Admiralty 
orders behind and much valuable time is being lost. Engineers 
have as much work as they can comfortably manage, as soon ax 
labour is more settled, and tool, file, and saw makers continue 
to be well employed. 


Round the Works. 

What impresses one most of all in inquiries made 
amongst the heavy iron and steel trade are the possibilities for 
manufacturers if they could only give some assurance as to 
delivery. With the dislocation caused at most places by strikes, 
however, that is not easy. There is a remarkably good outlook 
for railway and tramway steel and material. Just recently 
Russian officials have been in the city in connection with an 
inquiry for £60,000 worth of material for the State Railways 
at St. Petersburg, and a big bid is being made by Sheffield firms 
for a portion at least of this contract. Some very important 
contracts for railway steel and castings are being carried out here 
for the Central Argentine Railway—orders, I understand, which, 
before their fulfilment, will have covered a year or so. The 
British Admiralty and War-oftice have placed heavy orders for 
shell with two or three Sheffield firms, and the gun and armour 
plate departments are well provided for for a long time to come. 
Some large railway steel contracts have been secured in con- 
nection with systems in Australia, India, and China, the prospects 
in the last-named country being very numerous as soon as 
financial arrangements can be satisfactorily made. In Buenos 
Aires, which boasts the finest tramway system in the world, a 
gigantic subway undertaking is being carried out, and in con- 
nection with this some thousands of tons of steel and castings 
are being made in Sheffield. Good tonnages of tool steel have 
been booked for South Africa, and orders for saws, files, and 
agricultural implements are still coming pretty freely from the 
Colonies and abroad—for the last-named specially from Russia- 
while from Germany important contracts for manganese steel 
have been obtained. At Portsmouth Dockyard this week the 
Sheffield firm of Messrs. Thos. W. Ward, Limited, bought the 
obsolete cruisers Melpomene and Pandora, both lying in the 
Solent. The former, which displaces 3600 tons, went for £15,850, 
and the latter, which is said to have taken longer to build than any 
other cruiser in the British Navy and is rather more than 2000 
tons, was sold for £9000. The same firm bought the Holland 
submarine No. H1 for £410. 


Raw Material, &c. 

The firmness observed a week ago in hematite and the 
common irons appears to be fully maintained, but no changes 
have occurred in prices. There are signs of quite a revival in 
buying, many consumers being compelled at last to come on 
to the market. So far a normal state of the market has noi 
exactly been reached, but it is more generally recognised that 
pig iron prices are not likely to move down to a lower level. 
The special work for which that iron is used always preserves a 
market for West Coast hematite, but there is a nice bit of buying 
reported in East Coast mixed numbers and in Derbyshire and 
Lincolnshire pig iron. In the case of the last-named orders oi 
four figures in tons are now being reported, where for some time 
past consumers have merely been buying from hand to mouth. 
This shows returning confidence. The general industrial steel 
trade appears to be a little flabby and billets are by no means as 
active as could be wished, but bars seem to be moving a little 
more freely now, and some very good inquiries are reported. 
At their meeting in Leeds on Monday the South Yorkshire Bar 
Ironmasters decided to make no change in the price basis of 
£8 10s. per ton, and although there had been talk amongst some 
consumers of a possible reduction, makers themselves had not 
entertained the idea. 


Fuel. 

The local steam coal market is showing a decidedly 
steadier tendency compared with a week or two ago, which is no 
doubt wholly accounted for by the large orders that have recently 
been placed for immediate delivery to South Russia and Egypt. 
That the market had developed a weaker tendency there is no 
doubt, though to some extent that was brought about by the 
suspension of deliveries for shipment to the Mersey ports and to 
a less degree to the local strike of moulders. Shipments have 
been resumed at the Mersey ports, but there is still a considerable 
amount of congestion to be dealt with by the railway companies. 
The tonnage going to the Humber ports keeps on a large scale, 
and there is every likelihood of it being fully maintained to the 
end of the year. Little forward business is being done locally, 
buyers being apparently content, at the moment, to remain on 
the open market, except in cases where they are compelled to 
fix up for special grades to ensure a certain tonnage. In the 
smaller classes of steams the colliery position, taken all round, is 
not a particularly strong one. The possibility of a lock-out in 
the Lancashire cotton trade is not helpful to the market in the 
way of forward business. Prices are steady per ton at the pit 
as follows :—Best South Yorkshire hards, 12s. 6d. to 13s.; best 
Derbyshire, 11s. 9d. to 12s.: second qualities, 10s, 6d. to IIs, 3¢.; 
steam cobbles, 10s. 6d. to IIs. 


The Strike Position. 

At the time of writing the steel smelters on strike at 
the works of Messrs. Thomas Firth and Sons seem no nearer # 
settlement, and important work is being very seriously delayed. 
Regarding the moulders’ dispute, however, matters are much 
more hopeful, and it is believed the end of the strike is now in 
sight. ‘This week the men ballotted on the question of whether 
or not they should accept the offer of Hadfields, Limited. The 
directors of this well-known firm, which is outside the Engineer. 
ing Employers’ Federation, offered the men a shilling a week 
advance immediately they return to work and another shilling 
in the immediate future, thus raising the standard rate of pay 
at Hadfields to £2 4s. per week for moulders. The conditions 
offered by the firm also provide for rules with a view to preventing 
strikes or lock-outs in the future, except as a very last resort. 
The men are meeting this week-end to decide about their actual 
return to work, and a few days later it is expected a general con- 
ference will be held with a view to a settlement with all the firms 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Finished Iron and Steel. 

Tue further reduction of 10s. per ton in the prices of 
steel has not so far occasioned any expansion in the volume of 
business, and buyers show no disposition to enter into contracts 
for home delivery, even although considerable tonnage remains 
to be covered. The reduced prices of export plates have brought 
out some extra orders, and at the current rates makers hope to 
secure a fair proportion of foreign business. Specifications are 
still very scarce, and short time at the works is fairly general. 
The malleable iron trade is very quiet, and orders ere not coming 
to hand in sufficient quantity to keep works employed to any- 
thing approaching full productive capacity. Keen foreign 
competition is, of course, largely resporsible for this state of 
affairs. The low rates of foreign competitive products are also 
considerably affecting local business. ‘The continued importa- 
tion of continental hoops, bars and strips which are offered at 
prices far below local prices, which are based on £7 10s. per ton, 
less 5 per cent. for home delivery, makes it almost impossible 
for local makers to compete with any measure of success, and 
some readjustment of prices will have to take place before any 
change for the better is apparent. Black sheet and galvanised 
sheet makers are comparatively well employed, though not so 
busy as a week or two ago. 


The Pig Iron Market. 


Business on the Glasgow pig iron warrant market has 
been of a very meagre description during the week. Consumers 
aro Only purchasing against immediate requirements, and the 
amount of new business is small. The total turnover for the 
week only reached 8000 tons, and in the absence of buyers 
prices dropped to 54s. 3d. per ton cash, & decrease of 6d. per ton 
compared with the previous week. Even in face of the continued 
withdrawals from the stores buying is only of a hand-to-mouch 
description. There has been some little inquiry, both on local 
and export account for ordinary qualities of pig iron, but new 
business is very slow. 


Prices of Scotch Makers’ Iron. 

Prices of Scotch makers’ iron have dropped 6d. since 
last week. Monkland is quoted f.a.s. at Glasgow, No. 1, 67s. 6d.; 
No. 3, 66s.; Govan, No. 1, 65s. 6d.; No. 3, 64s.; Carnbroe, No. 1, 
71s.; No, 3, 67s.; Clyde, No. 1, 73s.; No. 3, 68s.; Gartsherrie, 
Summerlee, Calder and Langloan, Nos. 1, 73s. 6d.; Nos. 3, 68s. 6d.; 
Glengarnock at Ardrossan, No. 1, 73s. 6d.; No. 3, 68s. 6d.; Eglinton 
at Ardrossan or Troon, No. 1, 68s.; No. 3, 67s.; Dalmellington 
at Ayr, No. 1, 69s.; No. 3, 67s.; Shotts at Leith, No. 1, 73s. 6d.; 
No. 3, 68s. 6d.; Carron at Grangemouth, No. 1, 74s.; No. 3, 
69s. per ton. 


Scotch Coal Trade. 

There is practically no change in the position of the 
Scotch coal trade since last week. An interesting point is the fact 
that while there has been considerable selling for future shipment 
exporters are unwilling to cover, owing to the difference between 
their own and the coalmasters’ ideas regarding prices. In the 
West of Scotland the recent good demand is unabated, and all 
classes of coal enjoy continued activity. The pressure on the 
Fife collieries is unabated, the general demand being well main- 
tained, and there is a large amount of tonnage available at the 
ports. Some steamers have been detained owing to insufficient 
berthing accommodation, while the need for extra hoists is being 
urgently ielt. The trade in the Lothians continues active, and 
the general demand is strong. Prices as @ rule remain firm. 
Eil coal is quoted f.o.b. at Glasgow, 13s. to 13s. 3d.; splint, 13s. 
to 15s. 3d.; navigation, 15s. to 17s.; steam, 13s. to 14s. 6d.; 
treble nuts, 13s. 9d.; doubles, 12s. 6d. to 12s. 9d.; singles, 
lls. to Ils. 6d. per ton. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Ivon Trade. 

THE Cleveland ironmasters are undergoing a trying 
ordeal just now. The present position is unsatisfactory from 
many points of view, and it is made even more disappointing 
in view of the fact that at this period of the year the market is 
usually very active. With prices still on the downward grade, 
consumers will not come forward, and the volume of business 
done during the past few days has been quite insignificant. The 
present depression is the inevitable corollary of the lack of 
confidence in the trade outlook. The backward swing of the 
pendulum, after the great activity of the last two years, is being 
increasingly felt, and there is an all-round tendency to duller 
trade conditions and diminishing prices. One of the causes of 
the present depression in the Cleveland iron trade is the over- 
production of pig iron in Germany. It has had a detrimental 
influence on the Cleveland trade, for it has resulted in the Germans 
supplying continental consumers who usually buy in this market. 
This autumn German iron is being taken up by Austria and 
Italy, and these countries are usually amongst Cleveland's best 
customers. The present prices of Cleveland pig iron are lower 
than they have been for over eighteen months. Makers declare 
that they cannot produce iron profitably at the ruling prices, 
and unless there is a speedy reduction in the cost of raw materials 
more furnaces will be put out of operation. At present there are 
eighty-one furnaces in blast on the North-East Coast. The 
market quotation for No. 3 G.M.B. Cleveland pig iron is 54s. 
f.o.b. Possibly that figure might be shaded, but few sellers will 
quote a lower price. No 1 Cleveland iron, which is scarce, is 
put at 56s. 6d.; No. 4 foundry, 53s. 6d.; No. 4 forge, 53s.; and 
mottled and white iron, each 52s. 9d. All the foregoing quota- 
tions are for early delivery. 


Hematite Pig Iron. 

There is also a pronounced lack of animation in the 
East Coast hematite pig iron trade. It has to be admitted that 
business has not come forward in anything like the volume that 
was anticipated, and the market is having to accommodate itself 
to the general trade tendency towards lower levels. Producers 
of hematite are disappointed with the course of the market, 
which is so different from what they counted upon it being 
when the autumn demand set in. Consumers are exceedingly 
slow about buying, especially the Sheffield manufacturers, who 
are among the largest buyers of East Coast hematite pig iron. 
A further reduction in the price of mixed numbers was made on 
Wednesday, but it did not tempt consumers. The .general 
market quotation is now 65s. 6d. for either early or forward 
delivery. 


Iron-making Materials. 

Extreme quietness prevails in the foreign ore trade. 
Large quantities continue Jo be imported under current contracts, 
but the amount of new business has been negligible. In the 
absence of transactions market quotations remain nominally 
on the basis of 19s. 6d. per ton for best Rubio, ex ship Tees, 
but consumers will not pay as much. The Spanish mineowners 
cannot be induced to lower their quotations, and thus mer- 
chants are not able to reduce theirs, especially when the rates of 
freight are so high. There have been some transactions in 
furnace coke this week at 18s. delivered at works, and sellers are 
firm at that figure. With the price of Cleveland iron at such a 
low level, consumers as @ rule are holding off, though some are 
reported to be getting short of stocks, 








Manufactured Iron and Steel. 

Further reductions have been made this week in certain 
descriptions of manufactured iron and steel, and quotations are 
now down to a level] at which consumers can afford to buy more 
freely than has been possible of late. Steel joisis have been 
reduced by 5s. per ton ; iron bars have been lowered by 10s., 
also ship and girder rivets and steel boiler plates ; while packing 
iron is down by 5s. _ Very encouraging accounts are given cf the 
rail trade. The mills are briskly employed on current contracts, 
and new orders continue to be placed. Bolekow, Vaughan and 
Co., Limited, have just received from the Australian Common- 
wealth Government an order for 10,000 tons of heavy steel 
rails—80 Ib. to the yard—and they will also roll some 2000 tons 
of fish-plates. This is part of a large order that has been awaiting 
the decision of the Australian Government, and it is gratifying 
to note that it has been secured in face of keen foreign com- 
petition. The principal market quotations are :—Common iron 
bars, £7 10s.; best bars, £7 17s. 6d.; best best bars, £8 5s.; pack- 
ing iron, £6; iron ship plates, £7 to £7 5s.; iron ship angles, 
£7 15s.; iron ship rivets, £8 10s. to £8 12s. 6d.; iron girder plates, 
£7 5s.; steel bars, basic, £7 5s.; steel bars, Siemens. £7 5s.; 
steel ship plates, £7 5s.; steel ship angles, £6 17s. 6d.; steel boiler 
plates, £8 5s.; steel joists, £6 12s. 6d.; steel hoops, £7 10s.; steel 
strip, £7 5s.; steel sheets, singles, £8 7s. 6d.; steel sheets, doubles, 
£8 12s. 6d.—all less the customary 2} per cent. f.o.t. Cast 
iron columns, £7 7s. 6d.; cast iron railway chairs, £6 10s.; light 
iron rails, £7; heavy steel rails. £6 10s.; steel railway sleepers, 
£7 10s.—all net at works. 


Shipbuilding and Engineering. 

The shipbuilding trade on the North-East Coast is 
briskly employed and some firms have such good order books 
that they cannot guarantee delivery of further orders until the 
middle of 1914, There is also a great amount of work in progress 
in the general engineering branches. 


Coal and Coke. 

The coal market remains very firm, and the outlook 
from the owners’ point of view is very rosy for this period of 
the year. There is an ample supply of tonnage and cheaper 
tonnage, and as there is an increasing demand for reasonable 
prompt loading, the position is stronger than it has been for 
some time. Gas coals for prompt delivery are very dear, supplies 
being arranged only with the greatest difficulty, whilst second 
sorts are also still very firm. Best Durham gas coals are quoted 
at 15s. 3d. to 15s. 6d., with seconds realising 13s. 9d. to 14s. 
Coking fuel is steady. Bunker coals are unaltered. Good 
ordinary Durham unscreened command about 13s. f.o.b. The 
coke market is firm, the principal quotations being :—Best gas 
coke, 17s. 9d. to 18s.; foundry, 18s. 9d. to 21s.; and blast furnace, 
18s. to 18s. 6d. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. 

THE steam coal trade last week was generally of a quiet 
character, being restricted by considerable difficulty as to tonnage. 
Values were well maintained on the whole, best Admiralties 
being quoted at about 20s. Concessions were obtainable in 
some cases owing to heavily increasing stocks. Authorities 
were of opinion that with improvement in tonnage the market 
would in a few days regain a steady tone. Considerable interest 
is felt in the Welsh syndicate, which is reported to have taken up 
100,000 acres of coal lands on the New River, West Virginia. 
Latest : Some improvement in the tonnage position is reported 
to-day, otherwise little change has taken place in the steam coal 
trade. The general attitude of buyers is that of waiting, in the 
hope of securing better terms, and colliery owners are experiencing 
difiiculty in having wagons cleared. Some easiness is to be found 
in prices, with the exception of best Admiralties, for which 20s. 
is still quoted. Monmouthshires are irregular; house coals 
steady and improving ; pitwood stilleasy. Following are approxi- 
mate prices :—Steam coal: Best Admiralty large, 19s. 6d. to 
20s.; best seconds, 18s. 6d. to 19s.; seconds, 17s. 6d. to 18s.; 
ordinaries, 16s. 9d. to 17s. 3d.; best drys, 18s. to 19s.; ordinary 
drys, 15s. 6d. to 16s. 6d.; best bunker smalls, 10s. 6d. to 10s. 9d.; 
best ordinaries, 9s. 6d. to 10s.; cargo smalls, 6s. 6d. to 7s. 6d.; 
inferiors, 6s. to 6s. 6d.; washed smalls, lls. to 12s.; best Mon- 
mouthshire black vein large, 16s. 9d. to 17s. 3d.; ordinary Western 
Valleys, 16s. to lés. 6d.; best Eastern Valleys, 15s. 6d. to 16s.; 
seconds, 15s. 3d. to 15s. 6d. Bituminous coal: Best house- 
holds, 19s, to 20s.; good households, 17s. to 18s.; No. 3 Rhondda 
large, 16s, 6d. to 17s.; smalls, 12s. to 12s. 6d.; No. 2 Rhondda 
large, 12s. to 12s. 9d.; through, 10s. to lls.; No. 2 smalls, 7s. 
to 8s.; best washed nuts, 15s. 6d. to 6s. 6d.; seconds, 14s. 9d. 
to 15s. 3d.; best washed peas, I4s. 3d. to 14s. 9d.; seconds, 
13s. 6d. to 14s. 2s. Coke : Special foundry, 





Patent fuel, 20s. to 22. 
28s. to 30s.; good foundry, 23s. to 26s.; furnace, 19s. to 21s, 
Pitwood, ex-ship, 21s. 3d. to 21s. td. 


Newport (Mon.). 

Heavy stocks and restricted shipments affected the 
Newport steam coal trade considerably during the past week. 
Market conditions have undergone no decided change to-day. 
Prices with difficulty are fairly well held. Black vein in good 
demand, house coals steady, and pitwood irregular. Eollowing 
are approximate prices :—Steam coal: Best Newport black vein 
large, 16s. 6d. to 17s.; Western Valleys, 15s. 9d. to 16s, 3d.; 
Eastern Valleys, 15s. 3d. to 15s. 9d.; other sorts, 14s. 9d. to 
15s. 3d.; best smalls, 8s. to 8s. 6d.; seconds, 6s. to 7s. 6d. Bitu- 
minous coal: Best house, 18s. to 19s.; seconds, Its. 6d. to 
17s. 6d. Patent fuel, 19s. to 20s. Pitwood, ex ship, 21s, 6d. 
to 21s. 9d. 


Swansea. 

The anthracite coal trade has been quiet during the 
past week, but colliery owners anticipate an early return to a 
more activedemsnd. A steadier tone is shown to-day. Swansea 
Valley large is in an improved position and red vein large a good 
market. Machine-made coals firm, rubbly culm and duff 
unchanged. The steam coal section remains quiet. Following 
are approximate prices :—Anthracite coal: Best malting large, 
21s. 6d. to 24s, net ; second malting large, 19s. 6d. to 20s. 6d. 
net; big vein large, 17s. 6d. to 18s. 6d., less 24 per cent.; red 
vein large, 14s. 6d. to 16s., less 24 per cent.; machine-made 
cobbles, 21s. 6d. to 23s. net ; Paris nuts, 23s. 6d. to 26s. 6d. net ; 
French nuts, 23s. 6d. to 25s. 6d. net ; German nuts, 23s. 6d. to 
25s. 6d. net; beans, 16s. 6d. to 18s. 6d. net ; machine-made 
large peas, 12s. 6d. to 13s. 6d. net ; rubbly culm, 6s. to 6s. 3d., 
less 24 per cent.; duff, 4s. 6d. to 5s. 3d. net. Steam coal: Best 
large, 19s. to 20s., less 2} per cent.; seconds, 14s. to 15s., less 2! 
per cent.; bunkers, 11s. to 12s., less 24 per cent.; smalls, 7s. 9d 
to 8s. 6d., less 24 per cent. Bituminous coal: No. 3 Rhondda 
large, 17s. to 18s., less 2} per cent.; through and through, 
13s. 6d. to 14s. 6d., less 24 per cent.; smalls, 10s. 6d. to 11s. 6d., 
less 24 per cent. Patent fuel, 18s. to 19s., less 24 per cent. 


Iron and Steel Trades. 

Following are approximate prices :—Pig iron : Standard 
iron, 53s. 3d. cash and 53s. 6d. month ; hematite mixed numbers, 
66s. 6d. cash and 66s. 9d. month ; Middlestrough, 53s. 4d. cash 
and 53s. 7d. month; Scotch, 59s. 74d. cash and 59s. 103d. 
month ; Welsh hematite, 73s. to 74s, dd ; East Coast hematite, 
Tis. 6d. to 72s. 6d. ¢.i.f.; West Coast hematite, 71s. 6d. to 7 


72s. 6d. 
Steel bars: Siemens, £4 16s, 3d. per ton; Bessemer, £4 15s, 





per ton. Steel rails, heavy sections, £6 10s. to £6 16s. Tron 
ore, Rubio, 18s. 9d. to 19s. 3d. 


Tin-plate and other Quotations. 

b Manufacturers of tin-plate hesitate as yet to give any 
definite opinion as to the effect on the Welsh trade of the 1. 
American tariff, but much is hoped as to the results of the tir. 
plate deputation which has been appointed to place before {)\« 
Canadian authorities the difficulties under which the tin-plate 
trade labours in the Canadian market. Following are appro i- 
mate prices:—Tin-plates: I.C. 20 x 14 x 112 sheets, 13s. ki - 
LC. 28 x 20 x 56 sheets, 13s. 6d.; I.C, 28 x 20 x 112 sheet. 
26s. 6d.; I.C. ternes 28 x 20 x 112 sheets, 23s. 3d.; finished 
black plates, £9 15s. per ton; galvanised sheets, 24G., £11 per 
ton. Block tin, £184 2s. 6d. cash and £184 15s. three mont}, 
Copper, £73 2s. 6d. cash and £73 three months. Lead: Engli. |, 
£20 5s. per ton: Spanish, £20 per ton. Spelter, £20 15s. jp 
ton. Silver, 28}d. per ounce. ; 














LAUNCHES AND TRIAL TRIPS. 


Sriv1, oil tank steamer ; built by the Tyne Iron Shipbuilding 
Compauy, Limited ; to the order of C. T. wring and (\., 
Limited, Liverpool and London; dimonsions, 347ft., 51ft. «<j 
32ft. 4in.; to carry petroloum and other oils in bulk ; engin.s, 
triple-expansion, 27in., 45in., 74in. by 48in. stroke, pressire 
180 Ib.; constructed by the North-Eastern Marine Engineerij¢ 
Company, Limited; the vessel is constructed on the “ Isher. 
wood ” patented system of longitudinal framing; a speed «if 
over 11 knots was obtained on the trial trip on Septembe : 9) |. 

WINTERTON, steel screw steamer ; built by Sir Raylton Dix.n 
and Cc., Limited ; to the order of the Denaby and Cadeby Main 
Collierics, Limited ; dimensions, 372it., 52ft. and 26ft. %:),.- 
to carry 7200 tons of coal on light draught; engines, tri;)|.- 
expansion, 25in., 40in., 67in. by 45in. stroke, pressure 180 |). 
per square inch; constructed by George Clarke, Limited, «/ 
Sunderland ; trial trip, September 24th. 

Epwarp L. DoueEny, steel screw steamer ;_ built by Swi, 
Hunter and Wigham Richardson, Limited; to the order «| 
Petroleum Carriers, Limited, of London; dimensions, 430), 
long; to carry 9800 tons; engines, triple-expansion ; «, 
structed by the builders ; a speed of 11} knots was obtained «1, 
trial trip, Wednesday, September 24th. 

FRIMLEY, steel screw steamer; built by the Northumberla::| 
Shipbuilding Company. Limited; to the order of Houldir, 
Middleton and Co., Limited ; dimensions, 415ft., 53ft. lin. ; 
29ft. 9in.; to carry 8300 tons ; engines, triple-expansion, 241i),., 
42in., and 72in. by 48in. stroke, pressure 180 Ib. per square ine: ; 
constructed by Richardsons, Westgarth and Co., Limited ; 
speed of 12} knots was obtained cn trial trip, September 29th 

San URBano, steel screw petroleum steamer; built by Si: 
W. G. Armstrong, Whitworth and Co., Limited ; to the orde 
of Eagle Oil Transport Company, Limited, of London ; dimes 
sions, 432ft., 54ft. Gin. by 32ft. 84in.; to carry 9400 tons ; engir 
quadrupk -expansion, 24in., 35in., 50jin., and 73in. by Slin. 
stroke, pressure 220 lb. per square inch ; constructed by Wal! 
end Slipway and Engineering Company, Limited; Jauncl), 
September 30th. 

Ortock Heap, steel screw steamer; built by Irvine’s Shi)- 
building and Dry Docks Company, Limited; to the order ut 
the Ulster Steamship Company, Limited ; dimensions, 295/t., 
40ft. 2in by 29}ft.; to carry 3300 tons deadweight; engines, 
triple-expansion, pressure 180 Ib. per square inch ; constructed 
by Kichardsons, Westgarth and Co., Limited: launch, Sep- 
tember 30th. 

Hansa Kita Ba, motor yacht; built by Messrs. Rennie- 
Forrestt, at Wivenhoe, Essex ; to the order of Crown Agents for 
the Colonies ; dimensions, 110ft., 19ft. 3in. by 7ft. 9in ; triple- 
screw marine type motors by J. I. Thornycroft and Co., Limite:i ; 
launch, September 30th. 

NorTontan, steel screw steamer ; built by D. and W. Hender 
son and Co., Limited; to the order of F. Leyland and ('v., 
Limited, of Liverpool; dimensions, 400ft., 52ft. 2in. by 30ft. Tin. 
engines, quadruple-expansion, 23}in., 34in., 49in, and 70in. 
by 5lin. stroke, pressure 215 lb. per square inch ; constructed 
by builders ; launch, October Ist. 

Orpuna, triple-serew passenger steamer ; built by Harland 
and Wolff, Limited ; to the order of the Pacific Steam Navigu 
tion Company, of Liverpool; dimensions, 569ft. 3in. by 67it. 
beam ; 15,600 tons gross; combination of reciprocating engin 
and low-pressure turbines ; launch, October 2nd. 

ImpeRIAL TRANSPORT, steel screw steamer ; built by Irvine’ 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of Furness, Withy and Co., Limited, for the Engine Transport 
Company, Limited ; dimensions, 400ft., 52ft. by 29ft. Gin.; 
to carry 8000 tons; engines, triple-expans‘on, 25in., 40in. and 
68in. by 48in. stroke, pressure 180 1b. per square inch; con 
structed by Richardsons, Westgarth and Co., Limited ; launch, 
October 3rd. 

MuRIsTAN, steel screw steamer ; built by Wm. Gray and Co.. 
Limited ; to the order of F. C. Strick and Co., Limited, o! 
Swansea and London; dimensions, 331ft. 6in. by 46ft. Gin. 
by 23ft. 5}in.; engines, triple-expansion, 23in., 36}in., and 
62in. by 42in. stroke ; pressure 180 1b. per square inch ; con 
structed by Central Marine Engine Works ; trial trip, recently. 

H.M.S. SARPEDON, ocean-going torpedo-boat destroyer : 
built by Swan, Hunter and Wigham Richardson, Limited, 
Wallsend ; to the order of the British Admiralty ; engines, 
turbines (Parsons’ impulsc-reaction) ; constructed by the Walls 
end Slipway and Engineering Company, Limited ; the boiler 
are of the Yarrow type with oil-burning furnaces ; trial trip, 
recently. 

Cuar.es E. Harwoop, steel screw petroleum steamer ; built 
by Sir W. G. Armstrong, Whitworth and Co., Limited ; to the 
order ef Petroleum Carrie13, Limited, of London ; dimensions, 
300ft., 45ft. by 26}it.; to carry 5000 tons ; engines, triple-expan- 
sion, 19in., 31}fin., and o0in. by 36in. stroke ; constructed Ly 
Wallsend Slipway and Engineering Company, Limited ;_ trial 
trip, recently. 

Corvin, steel screw steamer; built by Messrs. Dobson and 
Son, of Walker ; to the order of the Hungarian Levant Steamship 
Company, Limited, of Budapest ; dimensions, 240ft., 36ft., andl 
16ft. 7jin.; to carry 1600 tons on draught of 15ft. 9in.; engines, 
triple-expansion, 19in., 3lin., 52in. by 36in, stroke, pressure 
180 lb. per square inch; constructed by the North-Eastern 
Marine Engineering Company, Limited, of Wallsend ; a speed 
of over 11 knots was obtained on trial trip recently. 

TEANO, steel screw steamer; built by Earle’s Shipbuilding 
and Engineering Company, Limited ; to the order of ‘Thomas 
Wilson, Sons and Co., Limited ; dimensions, 300ft., 44}ft. by 
20ft.; engines, triple-expansion, constructed by builders ; launch 
recently. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


H. W. Butter anv Co., of Craven House, Kingsway, London, 
W.C., have been appointed sole agents in this country for the 
Ateliers de Constructions Electriques du Nord et de I’Est, of 
Jeumont (Nore), France, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, Ke. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Tne position of the iron market is much the same as 
+) \vas last week ; in some branches a falling tendency is agai: 
perceptible, but generally the tone is healthy. ‘Che demand 

pig iron, both from the iron oundries and steel works, con- 


for 


tinues pretty satisfactory, and some inland consumers have 
‘ven out additional contracts for the present quarter, but 
foreizn competition is exeeedingly keen, and the quotations for 
pix iron, for sales in the first quarter next year, were 
duced at a recent meeting of the Pig Lron Convention as follows : 
Hlematite, M.2 to M.3 p.t.; foundry pig, No. 1, M.2 and M.3 
foundry pig, No. 3, M.3 to M.4 p.t., according to the place 
of copsumption, Siegerland forge pig, iron for steel making, 
and spiegeleisen have been reduced. M.3 p.t. Prices for the 
different sorts of Luxemburg forge pig were fixed at a meeting 
held on October 8th. Sectional iron and semi-finished steel will 
also probably be reduced in price. Already concessions can be 
obtained in some instances, the demand being modcrate, and 
the want of employment at the hoop mills has caused rates to 
«) down to M.125 p.t. There is a general abatement in the 
demand for girders, and more especially for bars, and the plate 
market has gone down in tone considerably. Heavy plates are 
quoted M,.106 to M.108 p.t., as compared with M.130 to M.132 
p.t. in the beginning of last quarter. Sheets are just a little 
less weak than formerly, but the number of orders given out is 
mall, and sales are known to have been effected at M.120 to 
M.125 p.t., although some especially favoured sorts could realise 
M.128 p.t. The tone of the wire market is extremely dull ; 
wire nails are being sold at M.127.50 p.t. Attempts to form a 
Wire Nail Convention have not been successful, 


1 


] {.3 








List Quotations. 

The following are the current list quotations per ton, 
free at) works :—-Raw spathose iron ore, M.13.10; roasted 
ditto. M.19; Nassau red iron ore, M.14.50 net at mines ; 
piegeleisen, 10 to 12 per cent. grade, M.82; white forge pig. 
M.69; iron for steel making, M.73 to M.75; Cerman Bessemer, 
M.8l; Luxemburg foundry pig, No, 3, M.63 to M.65: German 
foundry pig, No. 1,M.77.50; No. 3,M.74.50; German hematite, 
M.81.50; common basic bars, M.96 to M.100; iron bars, 
M.140 to M.143;  basie hoops, M.122 to M.127; heavy steel 
plates, M.106 to M.110; steel plates for boiler-making purposes, 
M.116 to M.120; sheets, M. 122 to M.127; drawn iron or steel 


wire, M,122. 


The Coal Market in Germany. 
In house fuel a pretty good demand is experienced, and 
cuuine coal has maintained the firm tendency of previous weeks. 


Austria-Hungary. 

The iron and steel market is only very slowly recovering 
from the prolonged period of dulness, but quite recently the out 
look has been a little brighter, and activity is expected to be at 
least normal during the quarter now begun. On foreign account 
the inquiry has slightly increased for various articles of manu- 
factured iron, Pit coal and brown coal meet with tolerably 
yood request. 


The Iron Market in Belgium. 

There has again been some quietness in the iron and 
steel industry, and the demand on home and foreign account is 
not so brisk as it was a little while ago. Still, rates have been 
tolerably firm, and activity has been regular in most depart- 
ments. In coal a good business has been done during the past 
week, 

Iron and Steel in France. 

For some weeks past favourable accounts have been 
uiven of the French iron business, and prices have been main- 
tained more firmly than was at first expected. Owing to 
numerous contracts placed by the French railway companies, 
all the construction shops as well as the wagon and locomotive 
factories are in excellent occupation, and this has given strength 
to the business in tires, angles, wheels and axles, which are in 
very good request. Dealers-and consumers have been pur- 
chasing rather more freely, and the large works have reduced 
their make of pig iron and steel, which caused crude iron to 
stiffen in price. Of the 135 blast furnaces at work at the begin- 
ning of last quarter, four have been damped down or extin- 
guished, In finished iron an irregular business has been done 
recently, Belgian competition being very keen. For basic 
bars 180f. to 190f. p.t. are quoted in the Meurthe-et-Moselle 
Department, special sorts realising 185f. to 195f. p.t. In the 
Loire and Haute-Marne Department, and on the Paris market. 
up to 200f. p.t. has been quoted, and special sorts cannot be 
obtained for less than 210f. p.t. There is much underquoting 
xoing on in the plate and sheet department, and heavy plate 
bought at 205f. to 210f. p.t. Sheets are somewhat 
depressed, while rails meet with brisk demand at fair prices. 


can be 








AMERICAN NOTES. 
(From our own Correspondcnt.) 
New York, September 24th. 

\FreR a somewhat quiet month, orders for railway material, 
including bridge work, structural and plate, have been quite 
numerous during the past week. Very much depends upon the 
wttitude of the railroads. If they should appear in the market, 
as is probable during the next thirty or sixty days, the volume 
of business will aggregate at Jeast as much as for the same time 
last year. Locomotive orders for the week are 31; coaches, 
#15, of which the New York Central ordered 375 and the Great 
Northern 135; freight car orders, 3000, of which one-half are 
rebuilt cars. The American Car and Foundry Company placed 
orders for 85,000 tons of plates, shapes and bars. The railroad 
orders for the week amounted to 29,800 tons. Several orders 
were received for locomotives for export for Africa and Brazil. 
Specifications are coming forward more freely than usual. The 
cast iron pipe manufacturers along the Delaware River are again 
ordering heavily, and orders for the week amount to 90,000 tons 
all told. Much of this metal is intended fer shipment abroad 
in the form of finished products to English, German, French, 
Italian and Spanish buyers, on which there is a drawback of 
99 per cent.. The undertone of the market has improved 
decidedly, but the improvement above indicated is rather in 
streaks than general. There are inquiries in sight for upwards 
of 40,000 tons of material from nearby shipyards for a number of 
vessels upon which construction is to be vigorously pushed. It 
1S quite evident that much business is to be kad if stronger 
concessions were made, and it is probably true that much of 
the business mentioned and now under negotiation has been or 
will Se taken at prices slightly below the quoted rates. Canada 
is a heavy buyer of foundry in the Buffalo district. But this 
business is secured at concessions which are not made public. The 
cast iron pipe makers are on the warpath for iron. The copper 
market is strong at 17, and a shade under, and the difticulty 
of the consumers of lake metal to secure that grade is sending 
them to electrolytic or casting. With a strike in the Lake 
Superior region and a strike on the Rio Tinto Railway, and a 
strong statistical position at home, it looks bad for cheaper 
copper for some time. It is expected that the September report 
of the Copper Producers’ Association will indicate a further 
reduction in the surplus reserve from 10,000,000 Ib. to 
20,000,000 Ib. 














BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sal 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the secowl date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete specification. 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





INTERNAL COMBUSTION ENGINES. 


24,181. October 23rd, 1912.--IMproveMENTS 1N) INTERNAL 
ComBustTion ENnaines, J. Okill, 39, Highfield-grove, Rock 
Ferry, near Birkenhead. 

This engine is normally of the Diesel type, except when being 
started, when it runs on the Otto cycle with presumably petrol 
or other light oil or gas as the fuel. In the cylinder cover A 
the usuai inlet and outlet valves of the Diesel engine are arranged. 
Between the cylinder and the piston a liner B movable axially 


N° 24,181 





is inserted, Cis a valve box containing an inlet valve D, and a 
sparking plug KE. In the position shown, the Otto cycle position, 
the valve box C is in communication through the passage F 
and a port in the liner B with the interior of the cylinder. With 
the liner raised the valve box is cut off ard the engine becomes 
of the Diesel type. A separate exhaust valve may be cmployed 
for the Otto cycle or the Diesel exhaust valve may serve for both. 
September 17th, 1913. 


20,312. September 6th, 1912.—STarreR FoR INTERNAL Com- 
BUSTION ENGrnes, H. C. L. Holden, Gifford House, St. 
John’s Park, Blackheath, S.E. 

The starter is, as shown, a radial three-cylinder engine, and is 
permanently connected to the main engne. Valve gear is 
provided on it whereby it may (1) be driven by the main engine, 
so as to act as an air compressor and store air in a reservoir ; 
(2) utilise this compressed air as a working fluid and start the 
main engine ; and (3) runidly when the main engine is once started. 
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The inlet valve A opens outwards and the exhaust valve B 
opens inwards. ‘They are operated by levers C D pivoted at 
and carrying rollers F, These rollers bear against cam surfaces 
formed on dises GH which ean slide on the crank shaft. lr 
the position shown the rollers F are clear of the cam surfaces, 
and the starter is acting as an air compressor. With the discs 
GH suitably separated, the valves A B are operated so as to 
make the starter a motor. With the disc G moved against the 
stop J the exhaust valve is held constantly open and the starter 
runs idly.—September 17th, 1913. 


DYNAMOS AND MOTORS. 


. 

3227. February 7th, 1913.—IMpROVEMENTS IN POLYPHASE 
ALTERNATING - CURRENT MorTrorsS AND GENERATORS, 
Crompton and Co., Limited, and Henry Burge, both of 
Are Works, Chelmsford, Essex. 

‘Lhis specification describes an arrangement for power factor 
correction. Aisastationary alternating-current armature winding 
which is arranged as regards the number of poles to suit the speed 
and frequency required. B is a stationary continuous-current 
armature winding for exciting the rotating field magnet H. 
The stator A is shown connected for four poles by means of a 
set of tappings to the three-phase supply mains I’, 1 F. On 
the rotating field magnet H a main exciting winding D is 
arranged, which winding is connected to revolving brushes F, 
and F! respectively, which collect the main field exciting current 
from a stationary commutator, and which are located in the 
neutral position between the poles of the rotating magnet H. 





An auxiliary or compounding winding E is also placed upon the 


rotating field magnet H, and this winding is connected to brushes 
G, G' respectively, which are located at 90 electrical degrees from 
the brushes F and F!. These brushes G, G!, collect the current 











dlue to the k.M.F. produced by the cross flux in the armature 
caused by the load, and this current in the winding E serves to 
regulate the power factor. A modification of the invention is 
described.-Scptemhber 17th, 1913. 


TRAMWAYS AND RAILWAYS. 


29,904. December 30th, 1912.—Seprina Cueck RaAiLts For 
Raibway Veuicies, L. W., O. R. and D. D. Wiliiams, 
Railway Appliances Works, Darlington. 

In terminus docks or sidings, wherein the lines are on an incline, 
it is desirable to have some means of preventing the movement 
of carriages or wagons left therein in an unbraked condition. 
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The device described is intended to prevent such movement. A 
pair of check rails A are hinged to the inside faces of the running 
rails by means of the arms B. These check rails are pressed 
outwards against the running rails or against the inner faces of 
the wheel flanges if a carriage is in the siding by means of spring- 
actuated telescopic rods C.— September 17th, 1913. 


MACHINE TOOLS AND SHOP APPLIANCES. 


APPARATUS FoR PowER Move- 


23,119. October 10th, 1912.- 
G,. Stirk, 


MENT OF SLIDES AND CARRIAGES ON LatueEs, J. 
25, Lentilfield, Ovenden-road, Halifax. 

A is the feed rod, B is a shaft driven in the usual way by teed 
years, C is a loose pulley and D a fast. The object of the inven- 
tion is to drive the shaft A from the shaft B, the belt being on the 
loose pulley C, and to provide means whereby this slow drive 
can be instantaneously changed to a quick drive by throwing 
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the belt. on to the fast pulley D. EE are mitre wheels, and F 
a eluteh driving the shaft A in either direction from the shaft G. 
A gear H runs loosely on the shaft G, being driven by the pinion 
J on the shaft B. The gear H carries x pawl K which meshes 
with a ratchet L keyed to the end of the shaft G. A cireular 
spring M is let into a recess in the ratchet, and hetween the 
free ends of this spring the tail of the pawl is disposed, -The 
grip of the spring in the recess engages or disengages the paw! 
with the ratchet teeth. When the quick drive is in use the spring 
apparently slips round in its groove.—Seplember 17th, 1913. 
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98 per cent. of finely divided oxide of tungsten and about 2 per | 1,067,883. Conpbenser on Pune, W. 1’. Skiffington, New York: 
LIGHTING AND HEATING. cent. of thorium oxide is subjected to reduction in hydrogen, and N.Y.-—Filed January 12th, 1910. 
ee 1 ‘ eas a ee Ran _| the mixture obtained is worked in the usual manner, using a The condenser has & pair of inwardly and outwardly flariny 
ioo2, January 4th, 1913.—IMPROVEMENTS IN CONNECTION high sintering temperature, to form wires. The thorium will | spaced discs. A pair of peripherally converging spaced dis. 


WITH Series SysTEMs oF INCANDESCENT ELecTRIC LAMP 
LiGHTUNG, Edgar Booth, of 9, Heath-villas, Halifax, York- 
shire, and Norman Russell Booth, of 44, Manor Heath-road, 
Halifax. 

It has been proposed to connect incandescent electric lamps in 
series and to provide each lamp with a by-pass which, on the 
failure of the filament of a lamp, is brought into operation, and 
the cireuit is then completed through the by-pass and the 
remaining lamps of the series continue in operation. Referring 
to the accompanying figure which illustrates the invention, in 
section M M are two pieces of metal —preferably metal having a 
low melting point, such as lead —which are pressed together, 
but which are prevented from coming into metallic contact by a 
piece of insulating material PP. This insulating material, 
which may conveniently be a piece of paper, is thinly coated on 
one side with a conducting material CC. A suitable substance 
for this purpose is a mixture of finely powdered carbon or black- 
lead and water, to which is added a small quantity of ordinary 
thick gum to make the carbon or blacklead adhere to the paper 
after it has heen dried. his mixture may be applied to the 
surface of the paper with a fine brush or by means of a pneu- 
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matic spray. The paper having been thoroughly dried, one or 
more holes H are then made through it with a sharp pointed 
instrument, such as a pin or needle, the holes being pricked 
through from the side of the paper which is coated with the 
conducting material. When separated by a piece of insulating 
material treated as above, the two metal pieces M M are pre- 
vented from coming into metallic contact, but are connected by 
the thin coating of carbon or blacklead CC, forced through 
the hole or holes H pricked through the insulating material. 
The resistance of this circuit through the carbon or blacklead 
on the sides of the hole or holes compared with the resistance of 
the filament of a low voltage lamp is very high and under normal 
cireumstances—that is, when the lamp filament is intact—the 
amount of current passing through the by-pass is negligible. 
On the failure of a filament, however, and the consequential 
rise of electromotive force across the metal pieces MM the 
carbon or blacklead is fused, and destroying part of the insulating 
material P P, allows the metal pieces M M to come into contact 
and fuse together, and the circuit is then completed through the 
by-pass.—-September 17th, 1913. 


-IMPROVEMENTS IN ELecTRIC Liguip 
* Clovelly,” Hansol- 


14,562. June 24th, 1913. 
Heaters, Ewald Anthony Raves, of 
road, Bexley Heath, Kent. 

The present invention relates to an electric liquid heater of 
the kind consisting of a metal bulb or cartridge which is heated 
owing to its resistance to an electric current and adapted to 
transmit the heat to the liquid in which it is immersed. An 
electric resistance coil A is wound upon a hollow metal cylinder 
B, having an outer layer of insulating material such as mica or 
the like. The cylinder is enclosed together with the coil in a 
metal casing C, from which both are spaced by means of a suitable 
solid insulation D, so that the coil does not come into contact 
with the metal. The coil and the cylinder are rigidly held in 
the insulation D, and the latter is rigidly held in the casing C, 
so that no dislocation can take place. The casing C is soldered 
to a flange E formed at the lower end of a tube F. The upper 
end of the tube F is screwed into a metal disc G which carries 
a block H of insulating material such as ebonite. Two-headed 
metal studs I are fitted in the block H at opposite sides of a 








central aperture IK for the reception of the wires A’ and A® | 


leading trom the ends of the coil A. The wire A* comes from the 
lower end of the coil and is carried upwards through the cylinder 
B, both wires being carried jointly through the tube F to the 
studs I. The wire: are{protected by an insulation A* from con- 
tact with the tube F. This insulation may be composed of glass 
heads which are threaded on the wires before they are connected 
to the studs I. The heads of the studs I carry upright split 
puis L, which are adapted to be inserted into metal sockets M. 
The latter are fitted in another insulation block N, which covers 
the block H. Heads M! formed on the sockets M serve as ter- 
minals for the electric leads which are passed through an aperture 
made in a screw cap P. The latter is also made of insulating 
material, and is screwed on to the block N. A screw-threaded 
flange Q, formed on the rim of the disc G, enables the apparatus 
to be screwed to the neck of a vessel containing the liquid to 
be heated.—September 17th, 1913. 


12,753. June 2nd, 1913.—IMPpROVEMENTS IN SUPPORTS FOR 
THE FILAMENTS oF GLow Lamps, Wolfram Lampen Aktien- 
zesellschaft, of Augsburg, Germany. 

\ccording to the present invention, an alloy of tungsten or 
molybdenum fusing at high temperatures, with thorium, which 
also has a high fusing point, is employed in the production of 
filament supports. A mixture for the production of supports 


is, for example, ubtained as follows:—A mixture of about 





have completely entered into combination with the tungsten 
at this high temperature and will have imparted to the tungsten 
advantageous properties of ductility. The high fusing point 
of this alloy for the support completely prevents the illuminating 
body from sintering thereto. Wires of alloys of metals, as 
above referred to, are quite pliant and can be bent whilst cold 
to the shape of supports for the filaments of glow lamps. ‘The 
high fusing temperature of these alloys permits of their insertion 
inte the glass holder without deleterious oxidation, and prevents 
the filaments and supports from fritting together during the 
burning of the lamps. The supports made from the alloys 
as stated also retain their spring action, and thus prevent the 
tilaments from being subjected to any deleterious stresses ; 
and as the supports made from the alloys are neither brittle nor 
fragile, a lamp provided therewith is increased in efficiency. 
The word supports includes also the leading-in wires or terminal 
supports of the filaments. September l7th, 1913. 


MINES AND METALS. 


30,048. December 31st, 1912. -FuRNACE FOR 
AND TEMPERING Metais, (. J. Beaver, 
Crescent-road, Hale, Cheshire, and another, 

This furnace is intended primarily for annealing copper. 

A is the furnace and B the annealing chamber. The inlet end 

C and the outlet end D are inclined downwards, as shown, the 


ANNEALING 
Rangemoor, 








former being open to the atmosphere, and the latter dipping 
into a tank E containing water or other liquid. An endless 
conveyor runs through the furnace. ‘To prevent the oxidisa- 
tion of the metal a stream of inert gas —steam, say, in the case 
of copper-—is passed through the annealing chamber from the 
pipe F.—September 17th, 1913. 


12,913. June 4th, 1913.—Apparatus FoR WasHING COAL, 
Clifton and Kersley Coal Company, Limited, Clifton, near 
Manchester, and two others. 

The screen A is vibrated by arms B driven by excentrics ©. 
D is a water pipe, and E a chute for the passage of the tailings 
from the screen, Leaving this chute the water and the matter 
suspended in it flow through the pipe F on to a fine meshed 
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screen G lying shghtly inclined om top of a washing box H. 
The bulk of the water overflows into the trough J, and leaves 
by the pipe K. ‘The clay and fine matter and a certain propor 
tion of the water pass through the sieve G into the washing box. 
The water in this box is given a pulsating motion, by, say, a 
plunger at L. This pulsation causes the lighter particles of 
matter to overflow beneath the sieve into the trough J. The 
heavier particles sink down and are carried away by a scraper M 
September Lith, 1913. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette. 
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1,070,749. Mourtpine Macuine, G. F. Stoney and G, L, Camp- 
bell, Elyria, Ohio.-Filed September 20th, 1912. 

The machine has a fixed base carrying a head. A_ piston 
member is, in turn, carried by the head, and a jarring cylinder 
member provided with a moulding table co-operates with the 
piston and is adapted to make contact with the head. A duct 
is formed in one of the members, which duct is intended to 
conduct air under pressure between?the piston and cylinder. 
A casing provided with a mouth is adapted to register with the 
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duct. A valve is arranged within the casing, and a duct is formed 
within the casing which the valve divides, and with which the 
aforesaid mouth communicates. One portion of the duct is 
connected with a source of air under pressure, and the other 
portion of the duct is an exhaust. Means are arranged for 
oscillating the valve to place the mouth in communication 
alternately with the portions of the duct which receive air under 





pressure and are open to exhaust. These means are being 
operatively connected with the jarring cylinder, so that the 
valve is automatically turned as thy table is jarred. ‘There are 
seven claims, 


is arranged concentrically within and between and spaced frori 








the outer dises. A conduit for vapours and gases leads into (hy 
space between the inner dises, and liquid-supplying passay: 

open into both annular spaces between the inner and the oute: 
dises. Means are provided for projecting the liquid outward) 
between the outer discs. There are eleven claims. 


1,069,182. DirrERENTIAL SPEED CHANGING MECHANISM, F. /, 
Remy, B. P. Remy and A. Berger, Anderson, Ind., assiqgnoss 
to Remy Brothers Company, Anderson, Ind., a Co-partnersh ij). 

Filed December 13th, 1912. 

‘There is a pair of shafts in alignment with each other, and a 
parallel driving shaft. Intervening gears are arranged on eac!) 
of the driven shafts and on the driving shaft. One gear 0} 
each pair is loosely mounted. <A clutch is provided for makiny 
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the loosely mounted year rigid on each shaft. Meats are provided 
for controlling the clutches so that either or both may be moved 
into or out of clutching position. There is a differential geariny 
in connection with the driven shafts, and means are arranged 
for varying the speed of the differential gearing. There aro 
thirteen claims. 


1,070,991. Dreper anp Excavator, M. 1’, Schetzel, Oakland, 
Cal. — Filed October 30th, 1911. 
The apparatus has a revolvable wheel provided with a sert 
of radially disposed bucket-like elements with diggers at their 
outermost ends and revolves on a hollow axle. There is a sprocket 














chain at each side of the wheel, these chains having digging 
teeth and run over driving gears whereby the chains revolve the 
wheel. <A suction apparatus is connected to the hollow axle 
and extends downwardly into the wheel, by means of which the 
debris is withdrawn from the buckets. There are five claims. 


1,071,362. Rock Crusuer, 7. L. Smith, Milwaukee, Wis. 
Filed Auqust 12th, 1910, 

‘The frame of the crusher is bored longitudinally, and a station 
ary plane crushing surface is attached to the frame at an angle to 
this bore. An excentrically bored sleeve is arranged so as to be 
rotatable in the bore, and is provided at its rear end with means 
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of driving it. A shaft is rotatable in the excentric sleeve, and 
provided at its front end with a crushing head the crushing sur- 
face of which is in opposing proximity to the stationary crushing 
surface and is perpendicular to the shaft. There are six elaigns, 
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NEW BULAK BRIDGE AT CAIRO. 

Tue new bridge over the Nile at the north end of 
Cairo iv in several respects quite a notable construc- 
tion. Jt connects the centre of the city through 
the busy industrial quarter of Bulak with the resi- 
dential district of Gezira. Gezira is an island, the 
name, indeed, being Arabic for island, about 2} miles 
long by 800 yards wide, and contains at the north 
end » number of good houses occupied chiefly by 
Government officials, in the centre the Gezira Palace 


Hotel and the grounds of the Khedival Sporting 


and at the south end the Anglo-American 


and at Kasr-el-Nil Bridge, at the other end of Gezira, 
the river is 1320ft. wide. In all three cases there is 
a small and shallow channel in addition to the main 
one, so that cross-sections of the main channel at 
these points are fairly comparable. 


greater than elsewhere, the maximum in flood being 
nearly 90ft. and at low water nearly 70ft. 


piers being undermined by the scouring effect of the 
river in flood it was decided to sink them to a depth 


of 59ft. below sea level and the abutments to 46ft. | 


One of the piers, No. 5, being in a hollow, was actually 
taken down a metre lower, 7.2., to over 62ft. below the 


Owing to the | 


narrow ‘channel at Bulak the depth of water is much | 
| river rises rapidly some 15ft. above its earlier level. 


The soil | 
is sand and gravel, and to avoid the possibility of the | 





Club. 











Fig. 1i—THE FLOATING STAGE 


| well-defined annual flood. Under present conditions 


as modified by the Assouan Reservoir, the Nile at 


| Cairo is at an approximately uniform low level from 
| January to July, during which period there is little 


or no current. Some time between the end of June 
and _the beginning of August the flood arrives and the 


The maximum is attained during September or October. 
and by the end of the year it has returned to the low 
level again. During the height of the flood in 1910, 


| which was about 3ft. above the normal, a velocity 


of current of 74 miles an hour was measured between 
the two middle piers of the new bridge. ‘The effect 
of the obstruction caused by the piers is clearly 
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Fig. 2—THE FLOATING STAGE AND WORKING CHAMBER 
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Fig. 3—CURRENT ROUND THE PIERS 


sea. Thus in the Jast case the total height of the 
caisson when fully sunk was 110ft. to low water level, 
about 423 ft. of this height being below the bed of the 
river. 

The pier caissons were sunk with the aid of a floating 
stage, the depth of water being too great for piles. 
This floating stage was formed of two pontoons, 
each 98ft. 6in. long by 16ft. 4in. wide, braced together 
at each end and with a bow or cutwater at one end. 
On a platform over the space enclosed by the pontoons 


Hospital, Khedival Agricultural Scciety, and the 
landing place for the Nile steamers. At the south 
end there has been a bridge for many years, but 
latterly it has been inadequate for the traffic, and it is 
incapable of carrying a tramway. 

To suit the existing approach roads on both sides 
of the river the bridge crosses on a line 27 deg. askew, 
and the total length from centre to centre of abut- 
ments is 905ft. The width of roadway between 
virders is 39}ft., and outside the girders are carried, 
on brackets, two footways, each 124}ft. wide. Half | 
the roadway accommodates a double line of tramway, 
the other half being for general traffic. 

Kor the opening span the Scherzer rolling lift 
system has been adopted. This is new to Egypt, | 
swing bridges having been employed hitherto; but 
in the Sudan, both at Khartoum and at Port Sudan, | (o\ienced lowering 
the Scherzer lift has been used. In the Bulak | Commenced sinking . . 


Bridge there are two rolling leaves, each 643ft. long, | Finished sinking ep ree eee 
River level when sinking finished, R.L. 


Bulak 
abutment. No. 1. 


| Commenced erection. . 14/12/08 





24/1/09 
12/5/09 


the distance between the outer edges of the leaves | B's ; a 
when fully open being 118ft. Owing to the bridge | ee Ten 5 ae oe rrr ss i a 
being “skew ” the clear opening for boats, measured | Level of cutting edge when sinking began, iste 
hetween and at right angles to the piers, is only 81}ft. | _R-L. feet ae ee 48} + 3% 

Final level of cutting edge, R.L. feet .. 46 — 59 


There are six piers besides the abutments, and six | 
spans in addition to the opening span. The two 
shore spans measure 169ft. from centre to centre, the 
two next 167ft., and the two spans carrying the rolling | the working chamber of the caisson was built up and 
lilt leaves, 62ft. each. The depth of the main girders suspended from a scaffolding on the pontoons by 
is 264ft., and the design of the members is ¢:early | twelve hooks connected by links to screw jacks. In 
shown in the engravings, which appear in a Supple- | Fig. 1 is shown the floating stage with scaffolding, 
ment with this issue. There is a rise of about 2}ft. | cross girders, and the long screws of the jacks for 
lrom each abutment to the rolling lift piers. The lowering the caisson as built. Fig. 2 shows the interior 
latter are 71ft. long and the other two piers 67ft. of the stage with the working chamber of the caisson 
long, all being 164ft. wide. These are outside dimen- | suspended over the opening. The stage was moored 
sions below water level. |in its proper position and the caisson lowered 

Before describing the construction of the bridge | to its bed, the rings of plates being added as it 
the features of the site may be noted. At this point | descended. The screw jacks were all geared together 
the river is narrow, only 820ft., whereas at Rodah | to ensure perfectly vertical descent. 
bridge, four miles higher up, the width is 1760ft.,! As all the world knows, the Nile is a river with a 











Fig. 4—ZAMALEK BRIDGE 


shown in Fig. 3. Aview in the Supplement shows the 


| operation of taking soundings and current measure- 





ments in the centre opening nearly a fortnight after the 
highest flood level when the river had fallen about 5ft. 

All operations of caisson sinking as well as the 
floating in place of the fixed spans had to be carried 
out during nine months of the year, the current being 
too strong during the three months of high flood. 
Two seasons were necessary to complete the sinking 
of the caissons of the two abutments and the six piers, 


Progress of Pier Sinking, Bulak Bridge. 












Pier Pier Pier Pier Pier - Gezira 
No. 2. No. 3. No. 4. No. 5. No. 6. | abutment. 
23/4/09 | 14/4/10 4/4/10 | 16/9/09 | 10/9/09 | 8/4/09 
29/5/09 | 1/5/10 | 21/4/10 | 8/12/09 | 8/12/09 au 
11/7/09 6/6/10 30/6/10 | 11/2/10 | 31/12/09 25/6/09 
30/11/09 | 25/7/10 | 1/8/10 | 20/4/10 16/5/10 

53} + 51} -+ §2 49} 48} 19 
1} 23 113 — 20 4] 

0 0 — 13} -- 14} + 403 50 
59 — 59 59 — 62} - 59 ih 


the erection of the first caisson being commenced on 
December 14th, 1908, and the filling-in of the last 
one being completed on August Ist, 1910. ‘Two piers 
were in progress simultaneously, and the statistics 
of sinking for all piers are given herewith in the form 
of a table. The quickest work was done on No. 3 
pier, only 34 months elapsing between the com- 
mencement of erecting of the caisson and the filling in 
of the working chamber. The rate of sinking in this 
case was ]8in. per day when the caisson was being 
lowered to the river bed, and 14in. per day during 
sinking under compressed air, the average for the 
whole operation from immersion of cutting edge until 
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the final depth was reached being 15-3in. per day. 

As the final position of the bottom of the caisson was | 
about 108ft. below the surface of the river in the case | 
of five of the piers and 1114ft. in the case of No. 5, | 
very heavy air pressures had to be employed, reaching | 
& maximum of almost 50 Ib. per square inch, which | 
must be nearly the highest pressure on record under | 
which continuous work of this nature has been carried | 
on. ‘The hours worked were by no means short, as 
will be seen from the following schedule, and the | 
limiting pressures were exceeded in some of the piers. 


Pressures. Shifts. 
Up to 284} lb. per square inch Two shifts, working 8 hours | 
alternately. 
28} lb. to 40 Ib, persquare inch Three shifts, working 8 hours 
each. 


Three shifts, each 6 hours on 
and 12 hours off. 

Six shifts, working 4 hours each. 

Four shifts, working 3 hours 
each, day only. 


40 Ib. to 453 lb. per square inch 


458 lb. to 50 Ib. per square inch 

50 1b. per square inch during 
concreting of working 
chamber. 

The rates of “decompression,” or the times required | 
to be spent in the air lock on coming out of the work- 
ing chamber, were as follows :—-Up to 353 Ib. per square 
inch, | minute for each 1-4 lb. of pressure ; 354 Ib. 
to 424 Ib., 35 minutes ; 423 lb. to 454 Ib., 40 minutes ; 
453 lb. to 501]b., 45 minutes. Considering the long 
shifts and high pressures, cases of illness resulting 
from these conditions were not very numerous. 
Out of 493 men employed 100 were reported ill, the 
number of cases being 115. Of these, four proved 


| A swing span is to be provided in the 
| Bridge over the Nile just below Cairo, work on which 


about 13 minutes. Electricity for operating the 
rolling leaves is taken from the overhead cables of 
the tramway at 500 volts, and the average current 
is about 40 ampéres, the maximum being a momentary 
load of about 100 ampéres when the edges of the leaves 
meet at the close of the shutting process. 

‘The advantages of the rolling-lift type of bridge in 
the present case are not obvious, for the bridge is opened 


| only once, or at the most twice, a day, so the saving 


of time in opening is not worth consideration. On the 


| other hand, the double waterway provided by a 
| Swing span is of great assistance when an accumulation 


of river traftic in both directions has to be handled. 
Ymbabeh 


is just about to be commenced. This will be a double- 


| decked bridge about 550 yards long, carrying a double 


line of railway, roadway, and two footways. 
To complete the description it is necessary to men- 


| tion the Zamalek Bridge over the Bahr-el-Aama, or 


small channel of the Nile on the other side of Gezira, 


| which is shown in Fig. 4. 


This bridge was included in the contract for the 
main bridge, but presents no special features of 
interest either in design or in erection. The total 
length is 410ft., the length of the swing span, which 
weighs nearly 1000 tons, being 195ft. The clear 
waterway on each side of the swing span when open 


—<$<$——== 
and has about 200 Chinese students and British ang 
American professors. It was founded in 1906. Sivan 
1911 the product has been about twenty graduat : 
per annum, whose status is represented by the title 
of * Associates of the Tongshan Engineering (‘o||o ; 

There is a large preponderance of students 
southern provinces. All teaching is done 
the medium of the English language, 


‘ 


ge, 
from the 
ine ihrough 
lhe Course 


runs into four or five years, according to the ualifi 
cations of the students when they enter. {{ there 


are any fees they are either of a nominal Character 
or are waived altogether. In addition t: this 
students are mostly boarded free. They are drawn 
from what is known as the official or “ never work ” 
classes, and are sent to Tongshan because of the 
influence of someone in position. 


They go through the usual routine of boo! work 
and attend the statutory number of lectures. ‘Pogo 
who are able pass an examination and write a (hesig 


at the end of the course. 

“The syllabi are generally similar to the B.se 
(Engineering) qualifications at London (University), 
but owing to the language difliculty the standard of 
marks is not quite so high.” This quotation from 
an official source seems to describe the position, lt 
matters little how high the standard set if it is not 
insisted on, For my part, L should be creath 
astonished if one of the twenty post graduates of 
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fatal. The maximum number of shifts possible for 
one man was 593, and fourteen men worked over 
500 shifts apiece. Sixty men worked over 300 shifts, 
and the average number of shifts worked per man 
was about 125. The men were from Upper Egypt, 
Mohammedans, and no difficulty was experienced 
in getting them to work in compressed air at ordinary 
rates of pay. The temperature in the working 
chamber was about 95 deg. Fah. 

The ironwork for the fixed spans was put together 
on @ special platform adjoining the Gezira abutment. 
On completion of erection the span was lifted by 
two pontoons, space for which was left in constructing 
the platform, and floated out to its place, as shown 
in the Supplement. The raising and lowering of the 
pontoons for lifting or putting in place the span was 
managed by unloading or loading on the pontoons 
sacks of sand, a slow but sure method. Erection of 
the first span was commenced in November, 1909, 
and it was in place on May Ist, 1910. The second 
span was in place on July 15th of the same year, and 
the third in January, 1911. The two small spans on 
which the opening leaves roll were in place in July, 
1911. The fourth fixed span could not be put in 
place until the opening span was complete, as a passage 
had to be left for the river traffic. This was actually 
done in the spring of 1912, and on July 8th of that 
vear the bridge was officially tested, three years and 
seven months after commencement of operations, 
and some twenty-two months later than the original 
date stipulated. The contractors were not to blame 
for this long delay in completion, the chief causes for 
which were beyond their control, namely, the extra 
depth to which the piers were taken and the post- 
ponement of placing the last fixed span in position 
until the opening span was completed. The weight 
of the main spans is about 500 tons apiece. 

The erection of the Scherzer span is shown in pro- 
cess in a view, which is taken from a point in front of 
the counterbalance of one leaf and looking towards 
the other. The principle and method of operating 
these lift bridges are now familiar to most engineers. 
Each leaf is like a rocking chair designed to rock 
backwards until the back is nearly on the floor and the 
seat nearly vertical. Where the head rests on a chair 


is a counterbalance, and the leaf is prevented from 
slipping by studs on the fixed girder paths, which 
fit into recesses in the curved portion of the rolling 
The time taken to open or shut the bridge is 


leaf, 
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Plan. 
Fig. 5—-ELEVATION AND PLAN OF BULAK BRIDGE 


required being almost the same as for the Scherzer 
lift. During flood time this small channel is used for 
all boat traffic, the opening in the centre of the main 
channel being dangerous when the current of the river 
is considerable. The trams cross both bridges and 
then go along the west bank and out to the Pyramids. 
The Pyramids trams formerly started from Gezira 
Island and crossed the Bahr-el-Aama by a special 
bridge close to the Pont des Anglais at the south end 
of the island. Both these bridges have now been 
removed, and a new bridge is in course of construction 
by the Cleveland Bridge Company. The new bridge 
will have a roadway 39ft. 6in. wide and footpaths 
1lft. 6in. wide. 
two openings for navigation, each 65ft. clear. 

The contractors for the Bulak Bridges were the 
Compagnie de Fives-Lille, which also built the Kasr- 
el-Nil Bridge, which was the first one over the Nile. 
The resident engineer and agent was M. Richard, 
and the Egyptian Government was represented by 


Mr. Arthur J. Knowles, M. Insi. C.E., who was | 
Mr. Knowles has kindly | 


assisted by Mr. H. E. Kent. 
allowed the reproduction of his interesting photo- 
graphs of the caisson working chamber and pontoon 
and of the river at full flood. 





PROGRESS OF ENGINEERING IN THE EAST. 
(By our Special Commissioner.) 
No. XXIII.* 
TONGSHAN ENGINEERING COLLEGE. 

Some time before reaching Tongshan my attention 
was drawn to a letter in THE ENGINEER, written by 
two of the professors of the Tongshan Engineering 
College. As this letter referred to the equipment of 
the engineering laboratories of the Hong-Kong 
University by British engineering firms, and suggested 
that there was room for similar generosity at ‘Tong- 
shan, I resolved to see the College. 

There are several institutions in the North of China 
where Chinese youths may pursue technical studies. 


The principal of these are the Government University | 


at Peking, the Poi Yang Provincial University at 
Haikv, Tientsin, the Shanghai Polytechnic, and the 
Government Engineering College at Tongshan. 

The last-named has purely engineering aspirations, 





* No. XXII. appeared October 10th. 
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It will have a swing span providing | 


is 65ft. This span also is operated by electricity, ‘Tongshan in any year would be able to pa-s the 
and can be opened or closed in 24 minutes, the current B.Se. examination of London University. | is a 
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pity that this institution professes to be of university 
grade. Tongshan is just the place for a school of 
technology. The Kaiping coal mines and the Peking- 
Mukden Railway workshops, both the largest of their 
kind in China, are within sight of it. Something like 
this must have been intended, for it was the P.M. 
Railway that founded the college, in 1906, and it is 
the P.M. Railway that annually supplies the £6000 
a year for its upkeep. 
The fact is, this institution has mistaken its func- 
tions. Fifteen thousand pounds has been spent in 
building class-rooms and living-rooms to accommodate 
| 300 students, and £6000 a year has to be paid for the 
upkeep of an institute boasting 200 residential 
| students. The mines and the railway workshops 
|are neglected—never a student goes near them. 
| They are above that kind of thing, for they are to 
| be Engineers—with a big E. 
| In the engineering laboratories there are some 
| delicate testing instruments and balance machines, 
a small lathe and a few harmless-looking vices. ‘The 
only work I saw going on there was a light hand pump 
| being operated by two young Chinese. I took them 
| for students, but was put right by the professor. 
They were coolies. Students do no manual labour. 
If a cylinder is to be opened or a clack box looked 
at—for they have a few of these things which are 
| turned over at times—coolies must unscrew the nuts, 
remove the bolts, take out whatever is inside, and lay 
the whole thing before the student, who studies it. 
That is his business—he is a student. His most 
valued possession seems to be the half-inch of well- 
manicured white nail which hangs over the front of 
his fingers like a hawk’s beak. 

The chemical laboratory is thoroughly well equipped, 
and there the students seem to be kept busy enous. 
But it takes more than chemistry, and very little of 
that, to make an engineer. And the making of engi- 
neers is the avowed object of this institution, or | 
should not bother about it. 

As an engineering college this institution must 
fail. Even as a school of technology it would have 
}a doubtful standing if run on the present lines. It 
has no equipment of its own to speak of, and ignores 
the means put to its hand in the adjoining collierics 
and locomotive works. 

The ery for Chinese engineers is artificial and not 
real. There are more young Chinese engineers in 
| China holding American degrees than China . will 
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nes 
juring their lifetime. A school such as that 
at Tongshan cannot hope to turn out better men than 
they turn out in the United States. And if it 
could, why do so? The needs of India are surely 
er than those of China, for India builds more 
railways and roads and canals than China will build 
for a jong time. And yet nine engineers are all the 
Government of India can take annually from local 


need ¢ 


grea t 


colleges ! P pe - 
The plain truth is, China needs mechanics and not 


engineers. ‘There is not one of the seven principal 
railway lines which has net more Chinese engineers 
than it has room for, and not one that has a sufficiency 
of well trained mechanics. The deduction is self 
evident. If the Government can afford to pay for 
the board and tuition of 200 youths at Tongshan let 
it do so, but let the youths learn useful trades. Let 
them board and lodge where they are, but let them 
work at the collieries and railway shops and take 
what schooling they need at the college. ‘Technical 
training should take the place of theoretical engi- 
neering. 

In any effort in this direction the authorities will 
have the practical sympathy of the railway and the 
collieries. The officials of these concerns are all 
themselves practical men, and they cannot be expected 
to encourage the idea that the practical element is 
of secondary importance. Besides, I put it to the 
engineers on the college staff that it is not fair to 
their own universities, nor to the profession, that men 
such as they can turn out with their best efforts 
should be allowed to represent themselves as associates 
of an engineering college of university grade. 

I am sure that the Principal, Dr. Bok, and Mr. 
Chatley, and the other professors I met will take my 
remarks in the right spirit. They were all most kind 
to me, and [ have great sympathy with their effort. 
But that effort is on wrong lines, and I have written 
this article with the hope of strengthening their 
hands when they resolve to change both the name 
and character of the institution. 








THE APPRENTICESHIP QUESTION. 
(By a Correspondent.) 

Since the apprenticeship question was considered, 
in its several phases, in a short series of articles in 
THE ENGINEER,* there have been some fresh and 
interesting developments. One of the most hopeful 
signs of the times is the prominence now given to the 
subject at the conferences and in the discussions of 
leading professional bodies and trade organisations. 
As it must lie with them to adapt old methods to 
changing circumstances, to suggest the new policy, 
and in a Jarge measure to direct whatever mode of 
training may ultimately be adopted by each pro- 
ductive industry, it is gratifying to find them engaged, 
with that deliberation which the difficulties of the 
case demand, in working out a fresh plan with the 
aid of many practical minds. This is pre-eminently 
an instance in which in the multitude of counsellors 
there is wisdom. The Institutions of Mechanical 
Engineers, Automobile Engineers, and Gas Engineers 
have given particular attention to the organisa- 
tion of efficient methods of training, and the solution 
of the problem has been brought sensibly nearer by 
the discussions held by these institutions amid the 
liveliest’ manifestations of interest on the part of 
their members, both old and young. 

In actual achievement there has been a rather 
striking fulfilment of an anticipation to which the 
first importance was attached in the articles men- 
tioned. A useful purpose may therefore be served 
if the current history of the question is summarised 
in & supplementary statement. 

_ First of all, there are what we may style the nega- 
live indications that progress is being made. The 
most recent, and perhaps the most significant, of 
these is a Change of policy on the part of the Educa- 
tion Committee of the London County Council, which 
invy be accepted as the beginning of the end of even- 
ing classes on the old; illusory plan. “* Fatigue, late 
business hours, ill-health, the ups and downs of 
employment,” with the resultant irregular attendance, 
are held to have been inimieal to the suecess of the 
classes, which have been provided on a scale which 
many London ratepayers, at any rate, deemed liberal 
to the point of extravagance. Employers the 
country over must have observed with interest, if not 
with alarm, that the publication of the L.C.C. circular 
was followed by a demand in the Press that com- 
pulsory evening schools should be substituted, which 
nits turn called forth an appeal on the part of 
“gencies concerned for the health and welfare of the 
students “that the hours of work of young people 
hetween the ages of fourteen and eighteen should be 
legally shortened, and a specified time each day be 
compulsorily devoted to their general and technical 
education.” 

The Minister for Education has also paid his own 
special tribute to the urgency of this question. The 
Education Department has realised, what has long 
heen patent to employers of labour, that our present 
system of elementary education is peculiarly  ill- 
adapted to the requirements of a country in which 
the main source of livelihood is its manufactures. 
Mr, Pease has thus been led to emphasise the national 
'mportance of voeative education and to extend an 
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official invitation to employers of labour to the end 
that they shall be brought more intimately into touch 
with existing schemes for trade and technical educa- 
tion, so that, with their necessary co-operation, a 
truly ‘‘ continuative’’ system of education may be 
set up and a satisfactory modern substitute found for 
the old trade apprenticeship. 

In this necessarily brief survey of the new situation 
we must now pass to the consideration of those 
further object lessons in what may be done which 
have been furnished at home and abroad. Broadly, 
they indicate a tendency toward the adoption of a 
new half-time system, under which the pupilage of the 
articled or indentured youth divides the term of 
apprenticeship between employment at the works 
and attendance at a technical school. In practice 
it is said to admit of easy adaptation to the exigencies 
of a particular industry. At certain works, where 
‘““one man one job”’ is the rule, the simple arrange- 
ment of mornings spent at the bench or machine and 
afternoons in the school is possible. Where the 
employment is more of a collective nature and the 
youths take their place in a set or gang, a different 
system is necessitated, and the ‘“ week-about ” 
practice has been adopted. In other instances a 
term at the works followed by a term at the school is 
the plan preferred. 

It will only be necessary to outline one of these 
newer schemes by way of illustration, as THE ENaI- 
NEER has already set out the principal features of 
those earlier systems of combined training, organised 
in engineering shops, shipbuilding yards, and railway 
works in the Midlands and the North, on which the 
latest plan has evidently been modelled.t ‘At the 
jubilee meetings and conference of the Institution of 
Gas Engineers, in June last, Mr. F. W. Goodenough, 
of the Gas Light and Coke Company, advocated an 
extended co-operative scheme for continuative voca- 
tional education of youths under companies and 
corporations in the gas industry, based upon the plan 
originated by Sir Corbet Woodall, governor of the 
Gas Light and Coke Company, some years ago. 


| This company has built training shops in which the 


lads work under experienced foremen on materials 
actually to be used in the homes of the public, and not 
on apparatus made merely to perfect their technical 
skill and afterwards to be thrown on the scrap heap. 
Part of their time is spent also in the Westminster 
Technical Institute, working for the recognised 
examinations which have been established for the 
trade. This scheme has passed out of the experi- 
mental stage and is reported to be working smoothly 
and well, and it is not improbable that before long 
similar schemes will be adopted by other gas com- 
panies. 

The apprenticeship problem has been no less acute 
in the United States than in this country. Whilst 
industrial conditions in America are not on all fours 
with those obtaining at home, and it would be unwise 
to force unduly an analogy which may only appear on 
the surface, it is at least interesting to find that the 
independent action of employers in the States is along 
the same lines that our pioneer firms and companies 
are following. We are assured, on fairly trustworthy 
authority, that what is known as the Fitchburg plan 
of sending boys to school one week and the next week 
to work is “ rapidly proving of benefit to the pupils 
and schools and the manufacturers.” Boys of about 
fifteen years of age who have studied for one year in a 
secondary school where their attention has been 
specially directed to the manufacturing industries 
of their district are sent, during the summer holiday, 
to three months’ industrial work upon probation. 
Those who pass out of the probationary period satis- 
factorily are apprenticed. The boys are now “ paired,” 
with the result that during the term one is in the 
works and one at the technical school, except on 
Saturdays, when both are at the bench or machine 
together. Elsewhere there is a modification of the 
system, the works being visited on two afternoons a 
week by the school teacher, who thus acquaints 
himself with the actual technical problems by which 
the boys are’faced and assists them with instruction 
based on the object lesson before them in their work. 
Tt is said that “‘ the experience at work sobers the 
boys and makes them understand and value their 
school teaching,” and manufacturers “‘ bear evidence 
to the greater steadiness and intelligence shown by 
those who pass half their time at school.” 

It is claimed for the compulsory continuation schools 
of Frankfort, Berlin, and Charlottenburg that they 
are an unqualified success, and as such now acknow- 
ledged and commended by those large employers of 
labour in Germany who at first resisted them as 
unwarranted and exacting innovations. In Germany 
the continuation school approximates very closely 
to the day school. The wishes of employers and 
students with respect to the most convenient hours 
of attendance are met as far as possible, but generally 
the boys and girls attend from seven to ten in the 
morning and from two to five or six in the afternoon. 
The hours of compulsion are usually six per week, 
but in a few cases, for special reasons, they are reduced 
to five. 

The method by which great employing interests 
may be brought into touch with local educational 
institutions to the ultimate advantage of the whole 
community was illustrated at Hull this summer. ‘The 
Education Committee of the third port in the United 
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Kingdom invited representatives of the shipbuilding, 
engineering, and allied trades to a conference at the 
Guildhall, and discussed with them the organisation 
of work at the technical college, with the object of 
increasing its efficiency, “‘ beheving that an efficient 
system of technical education approved by employers 
of labour and working in full co-operation and sym- 
pathy with them is an important factor in the indus- 
trial and commercial progress of a city.” Half-time 
in the shops and the college—6 a.m. to 12.30 p.m. in 
the shops and 2 p.m. to 5 p.m. in the college, and 
short courses of three half-days a week in the college— 
were among the suggestions in the tentative scheme 
submitted to the conference. 

From this short summary of the course which 
events are taking it is clear that the tendency at the 
present moment is to get rid of the evening school and 
to hold continuation classes during the daytime. 
Much must turn upon the nature cf those classes and 
the selection of the boys and girls who attend them. 
These are both points on which the employer should 
be given at least as much authority as the educa- 
tionist, and if, as seems not improbable, employers 
are to be forced to work these half-time schemes, they 
should see to it by associated action that the results 
are good enough to compensate for the difficulties 
and expense involved. Where employers conduct 
their own classes the results are likely to be satis- 
factory. It would he well to learn if employers 
in general have found that the trade training of 
municipal schools is having equally good results. If 
no steps are taken to establish the new system on a 
sound foundation we shall only repeat the blunders 
of the past in a ne-7 form. ° 








NINE MONTHS’ CLYDE SHIPBUILDING. 


Ir the volume of tonnage produced were an accurate 
measure of the all-round prosperity of the industry, the 
returns of the shipbuilding output from Clyde yards for 
the past nine months would indicate that prosperity to a 
marked degree has attended the industrial activity of the 
period. This, however, as may appear later, is scarcely 
the right deduction from the tale of the nine months’ 
doings. The month of September has added to the out- 
put for the nine months’ period 27 vessels of 77,400 tons, 
which is better, in the matter of tonnage, than any pre- 
vious September. The September contribution brings 
up the total for the nine months to 193 vessels of 488,180 
tons. This is larger than for the first nine months of last 
year by almost 16,000 tons, and no previous output for a 
corresponding period at all approaches the result achieved. 
It reflects accurately the activity which has prevailed in 
the shipyards for some time past, and, indeed, indicates 
a more robust state of affairs, as regards work on hand, than 
is measured by the actual output, because, as is only too well 
known, broken time, minor disputes, and threats of greater, 
have characterised the period under review. The rela- 
tions between the employers and the workers are still 
unsatisfactory, and while every effort is being made to 
prevent an open rupture, the patience of many of the 
Clyde shipbuilding firms—certainly no less than that of 
the employers in other districts—is strained almost to the 
breaking point by the reluctance and positive refusal of 
workmen to help, by working regularly—not to speak 
of working overtime at increased rates of pay-—in 
clearing off arrears and to get on with pressing contracts, 
either of new vessels or of repairs to existing vessels. If 
the executive council of the ironworking section of ship- 
yard hands cannot induce the men to work steadily the 
situation is bound to become still more serious. 

During January the output from Clyde yards consisted 
of 5 vessels of 9755 tons; for February it consisted of 
17 vessels of 47,050 tons; March, 19 of 61,050; April. 
27 of 119,300 tons; Mav, 37 of 56,830 tons; June, 22 of 
54,480 tons: July, 19 of 28,795 tons ; August, 20 of 33,510 
tons ; and September, 27 of 77,400 tons ; the grand total, 
as above mentioned, being 193 vessels of 488,180 tons. 
The corresponding figure for last year-—which most nearly 
approaches the present splendid record—was 472,270 tons. 
Notable contributions to the aggregate for the nine months’ 
period have been mentioned in previous articles. In 
September two of the vessels launched were over 10,000 
tons—a Union-Castle liner of 11,400 tons and a P. and O. 
liner of 11,120 tons—one was of 6000 tons. one of 5900 
tons, one of 5750 tons, one of 5070 tons, and four of 5000 
tons. Of the 27 vessels a goodly proportion consisted of 
the customary variety for mercantile service, only one 
vessel being for naval service—the torpedo destroyer 
Ardent, built for the British Government by William 
Denny and Bros., Dumbarton. 

Prosperity from the point of view of work done has 
undoubtedly attended the nine months’ period, but from 
the point of view of profits resulting from the activity the 
prosperity has been of a somewhat doubtful character, 
as an examination of the published accounts of many 
shipbuilding companies amply proves. The lion’s share 
of the profits has certainly gone to labour and to those 
who supply the shipbuilders with their raw materials. 








Tue Corporation of Glasgow has appointed a special 
committee to consider and report on the possibility of 
establishing a system of “tube” electric railways from 
east to west—say, Shettleston to Clvdebank—and from 
north to south—say, Bishopbriggs to Rouken Glen. Such 
a system, it is argued, would solve the problem of street 
congestion, and also give facilities for the further expan- 
sion of the city. Parallel street tramway routes are recom- 
mended for the same purposes, but these, it is contended, 
would retain all the traffic above ground, and would not 
relieve congestion to any great extent. It is roughly 
estimated that a scheme such as that suggested would 
eost about £10,000,000. 
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(For description see page 407 
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HYDRO-ELECTRIC POWER PLANT AT 
CHESTER. 

In Tue ENGINEER of October 6th, 1911, we gave 
a brief description of a hydro-electric power plant 
which it was proposed to erect on the banks of the 
river Dee at Chester. The scheme for utilising the 
water power which has hitherto been allowed to 
run to waste is due to the city electrical engineer, 
Mr. 8S. E. Britten, M.I.E.E., M.I. Mech. E., whose 
object is to convert the energy of the water into 
electrical energy by means of a modern turbine plant, 
and thus add to the available supply of electrical 
current derived from the municipal steam generating 
plant some 800 brake horse-power. The site selected 
for the works is that on which the Old Dee Mills stood, 
it adjoins the old Roman stone bridge across 
These ancient mills—-Fig. 2—-and the 





and 
the river Dee. 


of the Dee Bridge and Skinner’s-lane. The demoli- 


| results it was necessary to adopt specially designed 


tion of the mills exposed to public view the large | 


water-wheels, and it was then that Mr. Britten decided 
to obtain permission to convert the water power— 
which had been usefully employed for nine centuries 


turbines and dynamos to work efficiently over a 
wide range of speeds. The amount of power which 


| will be developed will depend, of course, upon the 
| flow of the river and the difference between the levels 


—into electrical energy. The scheme submitted | 


showed that the annual surplus derived from the sale 
of current would cover the capital expenditure in fivo 
years. The Corporation, however, was slow to embark 
on this pioneer scheme without further expert advice, 
so Mr. A. C. Hurtzig, M. Inst. C.E., was consulted. 
His report was in full agreement with Mr. Britten’s 
proposals. The committee had numerous difficulties 


to contend with before the scheme could be taken up, | 


both inside and outside of the council, but these were 
successfully overcome, and the citizens of Chester 
can now lay claim to the first hydro-electric generating 
plant of its kind in this country. 





LOWER RIVER 












Scale of Feet 
ee a 








TURBINE HDUSE 






OLD DEE BRIDGE 














“THe Encinecea”™ 


Swain Se 


Fig. 1—THE OLD DEE BRIDGE, WEIR AND NEW POWER-HOUSE 


weir adjoining were erected by Hugh Lupus, Earl of | 
Chester, in the eleventh century, and continued to 
be used for corn milling until as recently as 1908. 
Their career was, however, a chequered one, no fewer 
than four fires occurring during the last hundred 
years. The mills were four in number, and since the 
last conflagration in 1895 they had gradually become 
obsolete. The Chester Corporation purchased the | 
structure in that year, and as there was some doubt | 
as to the power of the Corporation to purchase and 
hold, it was enacted by a Local Government Board | 
Provisiona! Order, known as the Chester Order, 1905, 
confirmed by the Local Government Board’s Pro- 
visional Order Confirmation (No. 4) Act, 1905, 
“That the Corporation should be deemed to have 
been empowered to purchase and should be empowered 
to hold, maintain, and improve the Dee Mills and the 
causeway and their rights adjoining or belonging or 














Fig. 2—OLD DEE MILLS 


appertaining thereto.’ In the years 1896-1897 
the Corporation constructed sewers and installed a | 
water turbine and pump for conveying and lifting | 
sewage from the greater portion of the cityon the | 
south side of the river into intercepting sewers on | 
the north side, and thus conveying it to the sewage 
disposal works at Sealand for treatment. This 
pumping plant has now been discarded and a modern 
electrically driven pump substituted. 

_The existing stone causeway shown on the plan, 
Fig. 1, is a sloping dam varying from 7ft. to 10ft. 
high above the bed of the river, and was constructed 
by Hugh Lupus for the purposes of operating by 
water power the corn mills above referred to and also 
for the salmon fishery. This causeway is a barrier 
to all the neap tides, only the high spring tides reach- 
ing and flowing over it. 

In January, 1910, the Corporation decided to sell 
the machinery and to pull down the mills to the level 





Engineering difficulties had also to be contended 
with, such as the reconstruction of the retaining walls, 
and the restoration of the bridge, the foundations and 
piers of which were found to be in a very poor con- 


| dition, as will be seen in the views on page 414. 


The work was rendered especially difficult on account 
of the very wet summer of 1912, the flooded condition 


of the water above and below the weir caused by the 
quantity of the flow of fresh water and the state of 
the tidal water. It is calculated from the level of the 
flow that the average quantity of fresh water flow for 
different months of the year is as follows :—December, 
300,000 cubic feet per minute ; January, February, 
and March, 100,000 cubic feet per minute; April, 
May, October, November, 50,000 cubic feet per 
minute; June, July, August, September, 20,000 
cubic feet per minute ; and the lowest dry-weather 
flow about 10,000 cubic feet per minute. The effect 
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Fig. 4—FRANCIS TYPE TURBINE 


of the above varying flow is to give the following 
average head :—December, 4.5ft.; January, Feb- 


| ruary, and March, 6.25ft.; April, May, October, and 


November, 7.5ft.; June, July, August, and Septem- 
ber, 8.75ft. As will be observed from the plan, the 
weir is placed diagonally across the river at. the east 
side of the Old Dee Bridge and forms a channel to 





Fig. 3—CROSS SECTION THROUGH TURBINE HOUSE 


of the river, abnormally high tides, and general unrest | conduct the water to the site of the power-house. 
The Electricity Committee | the water approaches it passes through a strainer 


in the building trade. 
has undertaken that in the working of the installa- 
tion the water from the river above the weir shall not 
be lowered more than 6in. below the mean height of 
the weir. By agreeing to this level all interests in 
the river will, it is considered, be in a better condition 


/ than frequently was the case in the days of the old 


Dee Mills. 

The scheme is unique, inasmuch as, being situated 
at a place on the river affected by tidal waters, 
special consideration had to be given to the tidal 
influence upon the plant, and to obtain the best 





As 


rack and sluice gates. The latter control the flow of 
water from the upstream as it enters the turbine pits, 
whence it passes through the turbines and is discharged 
into the lowerriver. The motion of the turbine runner 
is conveyed through shafts and gearing to the 
«dynamos, as will be described later. 

The power-house, which is illustrated by the 
drawings on page 406, and in the Figs. 3, 9, 10, 11 
and 12,is 89ft. long by 24ft. 6in. wide, and, measured 
from the bottom of the head race, is 36ft. high. The 
most appropriate architectural features of a building so 
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situated must have been somewhat difficult to arrive | upper end of the concrete suction tube, the™upper | The neck bearing for the vertical shaft in the upper a 
at, for the bridge to which it is structurally joined is | facing being machined to receive the lower plate of | turbine guide casing is fitted with a renewable babbitted a 
of great antiquity ; but from the views given in Figs. | the turbine guide casing. The latter is of cast iron. | bush, protected by a cover to prevent mud and foreign 
9 and 10 it will be seen that a building has been | The lower plate is secured to the foundation plate | matter getting into the bearing, and is provided with V 
designed which, when the stonework has become toned | and the upper plate on the domed cover is connected | lubricating pipes carried up to a lubricator fitted to the 
floor. The turbine shafts are of forged steel machined it 


down with age, will harmonise quite satisfactorily with | to the lower plate by heavy steel columns arranged 
ahi 
Nhey 


all over and extend above the generator floor. 


its surroundings. The building is mainly constructed | to support the neck bearing for the vertical shaft. 
of steel and concrete on the Khan system, the exterior | 
being faced with sandstone rock and the interior with | 
glazed brick. The foundation is also of sandstone rock. | 
The underwater work forming the head race, the three | 
turbine pits and the tail race, drawings of which are | 
given on page 406, are of concrete and steel. On 
the external face of the downstream side of the tur- 
bine pits are three cutwaters and Gothic arches, 
these and the filling in being of sandstone to harmonise 
with the adjoining bridge. The outer wall of the 
above-water part of the building, including the 
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and contains twelve pairs of Gothic windows. The YUE q 
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roof covered with asphalt. 
glass domes in the roof, which admit ample light and 
add to the general appearance of the structure. The 
retaining wall between the bridge and the power- 
house and 121ft. of river wall beyond the power- 
house have been entirely rebuilt in ashlar with sand- 
stone taken from the foundations of the old mills. 
The part of the old bridge which stands in the head 
race and which formed part of the old mills has been 
restored so as to harmonise with the general charac- 
teristic of the bridge. 

As will be seen from the illustrations on page 406, 
there are three vertical shaft Francis type turbines 
—Fig. 4—designed for working under a head of water 
varying between lft. and 9ft., two of which are built 
to deal with 30,000 cubic feet per minute under an 
actual working head of 9ft. and capable of develop- 
ing 415 brake horse-power at a speed of 50 revo- 














































|. Length Bass 9 For 5‘Bora it 


| 
| 
~6 dia +— 
| 
| 
| 











“Tre Encineer 


Fig. 8—FLEXIBLE 


vanes are ground to ensure a water-tight fit when 
closed. Each guide vane is fitted with a gun-metal 
bushed link, which is connected to a regulating ring 
of tough cast iron. The regulating ring is operated 
by two vertical shafts supported in bronze-bushed 
bearings fixed to the plates of the guide casing. 
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COUPLING BETWEEN GENERATOR AND PINION SHAFT 


floor stand fitted with worm quadrant, worm shatt, 
and hand wheel, together with an indicator to show 
the position of the guide gates. The weight of the 
turbine shaft, runners, and bevel gear is supported 
by a specially designed collar suspension bearing, 
shown in Fig. 5. This is fitted at the upper end of 
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Fig. 6—BRIDGE TREES AND BEARING FOR THE SMALL TURBINE 


lutions per minute. The other is intended for dealing 
with 22,000 cubic feet per minute under similar con- 
ditions, and is capable of developing 305 brake 
horse-power at 55 revolutions per minute. The 
turbine runners 


surrounding ring of cast iron, bored to suit the vertical 


shafts'turned on the rims and balanced and fitted on 


swells on the vertical shafts, the runners being keyed to 


the shafts and secured in position by split rings. Each 


are constructed with buckets of | 
forged steel plates securely cast into a centre boss and 


These shafts are fitted with levers and connecting- 
| rods to another shaft which extends above the floor 
level and are there connected to the hand regulating 
gear. 

Referring to the drawings on page 406, details of 
the suction tubes for the turbines are given in the 
lower view. Fig. 3, page 407, is a drawing showing one of 
the turbines in position with its head and tail races; 
| Fig. 5 details of the suspension bearing; Fig. 6 
details of the bridge trees and bearing for the small 


turbine is provided with a heavy cast iron founda- | turbine ; Fig. 7 sectional views of the shaft bearings ; 
tion plate, which is set in the concrete floor of the | and Fig. 8 details of the flexible coupling inserted 


turbine pit and provided with a spigot let into the 





between the electrical generators and the pinion shaft. 


the vertical shaft on the power-house floor and is 
supported by a massive cast iron bridge. The thrust 
rings of the suspension bearing are submerged in oil, 
which is kept in circulation by an arrangement ol 
grooves and oil holes. The power is transmitted 
from the vertical to the horizontal shaft by a pair ot 
Citroén machine-cut helical steel bevel wheels with 
a ratio of 5to 1. The horizontal shafts are of forged 
steel turned and provided with the necessary collars 
and keyway for the bevel pinion and the flexible 
coupling. Details of the Gordon coupling are given 
in Fig. 8, and it will be seen that flexibility in all 
directions is provided by means of cotton ropes. The 
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coupling has the further advantages of simplicity and | facilitate the cleaning of the strainer rack the plat- 
| accessibility. : |form is at such a level that it is submerged 
The bearing and supports for the horizontal and | during high tides. There are three sets of sluice 
vertical shafts include a cast iron arched bridge tree | gates, each consisting of two gates of the double 
Fig. 6—combined with a head bearing for support- | lifting type. The gates are IIft. Gin. high from 
ing the upper end of the vertical shaft above the! the bottom of the head race channel to the top 


The power-house is provided with an overhead 
hand operated 74 tons travelling crane by Herbert 
Morris, Limited. The flooring is a patented asbestos 
composition laid by the Durato Asbestos Flooring 
Company, Limited Soho-square, London. 

This arrangement of hydraulic plant gives flexibility 























Figs. 1! and 12—INTERIOR OF THE POWER HOUSE 





when closed. The lower gates are provided with 
channel section lifting bars with cast steel racks, and 
the upper gates have lifting angle plates to enable the 
lower gates to be lifted and to carry upwards the 
upper leaf. 
leaves being 4in. thick and the lower leaves 6in. thick. 


bevel wheel. This bearing is fitted with renewable 
bronze bushes and is provided with a sight-feed 
lubricator, oil guard, and drip tray. A bracket is 
placed on one side of the bridge tree for supporting 
one of the bearings of the horizontal shaft. Two 
ring oiling bearings are provided for each horizontal 
shaft, and these are fitted with renewable gun-metal 
bushes. One of these bearings is supported by the 
bridge tree and the second by a box section cast iron 


a Raa Rp 


together with iron rods. 
Eachsluice gate hasadouble set of head gear, the worm 
wheels of which engage on to a shaft fitted with two 





that each gate under full head pressure is operated 
inside the power-house by one man. The contractors 
for the building and hydraulic plant, as described 


ai rider-street, London, E.C. 


interpolar pattern, each mounted on a bed with two 
pedestal bearings, The two large machines are designed 
for anoutput of 225 kilowatts at 440-500 volts pressure 





is 185 kilowatts at a pressure of 440-500 volts and 
at any speed between 167 and 300 revolutions per 


minute. 











Cord from Jail Water 
(; float 12:6 Range | 
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‘ord From Head Water 
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that they may safely run at 500 revolutions per minute 
without fear of damage. This higher speed might 
result from the throwing off of the load on the turbine, 
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“ig. 13—DIFFERENTIAL FLOW RECORDER 


withstand the effect of damp. 
The generators are controlled from a switchboard, 
by Crompton and Co., Limited, Chelmsford, erected 


stand fixed to the floor. The bevel gears and pinions 
at one end of the power-house. It consists of three 


are enclosed in planished steel casings, which have 


Fig. 10—TAIL WATER SIDE OF THE 


The gates are of pitch pine, the upper | 


The timbers are grooved and fitted with steel tongues, | 
the joints being set with pitch and hair and bolted | 


worms and a bevel wheel so proportioned and arranged | 


above, are Messrs. James Gordon and Co., Knight- | 


The generators, by the Lancashire Dynamo and | 
Motor Company, Manchester, are of the shunt-wound | 


at a speed varying between 143 and 285 revolutions | 
per minute, while the output of the small machine | 


Although the normal maximum speed of | 
these machines is approximately 300 revolutions per | 
minute the armatures are specially constructed so 


as in the case of a generator circuit breaker operating. | 
Special attention has been paid to the insulation to | 





POWER” HOUSE 





and economy in operating under the peculiar con- 
| ditions of flow and head met with on the river. One 
| turbine set may be brought into use with the dry- 
| weather flow, two sets for the average flow, and three 
sets at the periods of wet-weather flow and low heads. 
| It is estimated that the annual yield will be about 
1,250,000 units at a cost, including capital charges, 





| 











doors for inspection purposes. 

Each turbine has its own tachometer and flow, head 
and speed gauge. The last-named records on a daily 
chart the head of water available and the head under 
which the turbines are working, together with the 
correct speed at which they should be turning. A 
substantial strainer rack is provided across the full 
width of the head race. This is constructed of flat 
wrought iron bars 2}in. by jin. by 21ft. long, made up 
im sections 2ft. wide, each section having five {in. 
bolts on which the bars are threaded, pipe distance 
pieces 1}in, long being placed between each bar. To 





enamelled slate panels on which is mounted the usual 

apparatus for the control of direct-current generating | 
plant. The current is conveyed by three lead-sheathed | 
and steel armoured cables laid direct in the ground | 
to a sub-station at “‘ The Cross.” As much of the | 
current as is required to meet theneedsofthatarea is | of about 0.35d. per unit. This low cost is in a 
distributed from the sub-station and the balance is | large measure due to the very small amount expended 
sent to the steam generating works at New Crane- | on wages to keep the plant running. Three attend- 
street, where it passes through a reversible booster | ants working in eight-hour shifts will be all that is 
and is either sent out to other areas of supply or is | required. ; 

used to charge a battery used for assisting the| The differential flow recorder supplied by Glen- 
machinery at times of peak loads field and Kennedy, Limited, Kilmarnock, is shown 





Fig. 14—DIFFERENTIAL FLOW RECORDER 
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in Figs. 13 and 14. It is fitted with a deep vertical 
drum for the daily chart, divided into two sections. 
The drum is driven by a powerful eight-day clock. 
The pen working on the lower part of the chart is 
attached to the downstream float, the cords passing 
over suitable guide pulleys connecting the two. The 
float has a total range of 12ft. 6in., a scale of lin. 
per foot being used on the chart. The pen used on 
the upper chart is attached to the upstream float, 
the cords also passing over guide pulleys. This float 
has a total range of 5ft., ¢.e., 4ft. above the mean height 
of the weir and lft. below, and the scale is lin. per foot 
on the chart. A second cord is employed between the 
upstream float and this pen to show the direct depth 
of water going over the weir. By means of the arrange- 
iment of differential pulleys and cords, if both the 
upstream and downstream floats fall or rise simul- 
taneously, there is no movement of either pen, but 
should one float fall below the level of the other the 
pens give a record of the difference of levels between 
the up and downstream floats. The recorder is 
fitted with a large dial to indicate the head of water, 
and also shows the speed of the turbines for the 
various heads of water upon the turbines due to 
the state of the tide and flow of the river. The 
same pointer shows at a glance the difference in levels 
at any moment and is also a check on the chart. 
Stoppers are provided in the two floats to prevent 
them from rising above a fixed level. The whole 
instrument is enclosed in a’ handsome polished 
mahogany and glass case with locked doors for access 
to the working parts and for changing charts, &c. 
The ancient city of Chester is to be congratulated 
on its enterprise in adopting the first large plant of its 
kind in this country, and the results of its operations 
will be watched with much interest by other munici- 
palities not only in this country, but abroad. 





THE INTERNATIONAL REFRIGERATING 
CONGRESS AT CHICAGO. 

Tue International Association of Refrigeration has 
at an early stage of its history paid a visit to the 
United States, where the manufacture and use of ice 
and refrigerating plants, the transportation of goods 
in refrigerator wagons, and the use of cold storage 
warehouses for food products, clothing, and a multi- 
plicity of purposes, have been developed on an 
enormous scale. The first International Congress 
organised by this association was held at Vienna in 
1908, and the second at Paris in 1910. The third 
..was held at Chicago in September. While the 
Congress nominally lasted for a week, its business 
mneetings were few and short, only one session a day 
being held, a large share of the time being devoted 
to excursions, entertainments, and visits to places 
of interest. The total number of delegates and 
visitors registered at the Chicago headquarters in 
the La Salle Hotel was about 600. of whom 130 were 
foreigners. The total given included ladies. 

At a business meeting of the International Associa- 
tion the present officers were re-elected, including the 
President, M. André Le Bon, and the Secretary- 
General, M. Gouault, both of Paris. The reports 
presented showed that the Association has a personal 
membership of 1550, and is largely supported by 
thirty-seven Governments, which subscribe to its 
financial resources, while seventeen national associa- 
tions of refrigeration are in close relationship with it. 
It has a good income, and has rendered financial 
assistance to some of the important research work now 
being conducted. 

The proceedings opened with a formal reception 
by the civie officials of Chicago at the City Hall. 
‘The city of Chicago presents innumerable uses and 
applications of refrigeration on large and small 
scales, and in different industries, and various trips 
of inspection were carried out. One entire day 
was also devoted to a trip by rail to Milwaukee, 85 
miles from Chicago, where refrigerating machinery 
is manufactured and used very extensively. One 
novel style of banquet provided only foods and 
wines which had been in cold storage. As an adjunct 
to the Congress a refrigeration exhibition was estab- 
lished, and was of a varied character, though not very 
extensive. One class of exhibits included foods in 
storage in refrigerator chambers having glass windows. 
Another class included machinery and appliances used 
in the industry. A striking exhibit for the foreign 
visitors was a group of the large refrigerator cars 
operated on American railways, these cars being 
35ft. to 45ft. long, with carrying capacities of 30 to 50 
tons. Among these also was a car fitted with pre- 
cooling equipment, and operated by the United 
States Department of Agriculture. 

We give herewith a brief review of the proceedings 
of the several sections into which the Congress was 
divided. 

SECTION I.—LIQUEFIED GASES AND UNITS. 

At the opening meeting Professcr William Kent, 
president of the section, referred to the importance 
of units, which should be easy to comprehend and to 
use, and should have a very definite meaning. Mul- 
tiple systems of units are not objectionable as long as 
the units are readily convertible. A paper by M. 


Jappont (Marseilles) discussed the nomenclature and 
symbols for refrigeration values, while another paper 
bv the same author reviewed the study of units, terms, 








and values used in the refrigerating industry with a 
view to their unification. He advocated the general 
adoption of the metre-kilogramme-second system of 
measurement. 

The “ Latent Heat of Fusion of Ice’? was the 
subject of a paper by Mr. H. C. Dickinson, who 
reviewed particularly the investigations made by 
the United States Bureau of Standards. The same 
subject was covered in a paper by Monsieur Leduc, 
of the Faculty of Sciences, Paris. While many 
modern investigators have put this latent heat at 
72-6 to 79-69 calories, Monsieur Leduc puts it 
at 79-7 to 79-9, but in view of the larger number of 
lower determinations he admits 79-6 as the correct 
figure. Mr. Gardner T. Voorhees, in a paper on 
‘*“A Possible New State of Matter,’ discussed some 
investigations of the properties of CO, which led him 
to conclude that at or near the critical point this is 
neither gas, liquid, nor vapour, but that it is a solution 
of a liquid in a gas, which new state of matter he 
tentatively terms “ liqgas.” Professor Kuenen, how- 
ever, thought this could be explained by the kinetic 
theory, without assuming an absolutely new state 
of matter. 

Two papers by Professor Kammerlingh Onnes dealt 
with the research work in physical phenomena at 
low temperatures which has been éarried on at his 
cryogenic laboratory at Leyden, Holland. These 
were presented by Professor Kuenen, of Leyden. 
Monsieur Claude, of Boulogne, pointed out the great 
value of this work, and explained that it has had to 
be discontinued for lack of funds. It is proposed to 
raise a special fund of £5000, and the section passed 
a resolution appointing a committee to report on this 
matter. 


SECTION Il.—REFRIGERATING MACHINERY AND 
INSULATING MATERIALS. 

The meetings of this section were presided over by 
Mr. N. H. Hiller, its vice-president. A paper by 
Messrs. R. H. Tait and L. C. Nordmeyer, of St. Louis, 
compared the installation and operating cost of a 
combined ice-making and cold storage plant equipped 
with a non-condensing engine, a condensing eagine, 
and a Diesel engine. The results shown were very 
much in favour of the last-named, but the paper 
started a lively and protracted discussion over the 
figures and deductions presented. Professor Moyer, 
of the Pennsylvania State College, described the new 
and elaborate thermal testing plant at that institu- 
tion, and M. Monteil presented a paper on a new type 
of air refrigerating machine. A demonstration of 
thermit welding as applied to the repair of pipes, &c., 
was given by Mr. H. F. Mann. 

A new system of refrigeration termed the com- 
pressed exhaust steam absorption system was 
described by Mr. Gardner T. Voorhees, of New York. 

t is expected to make the absorption system more 
prominent than the compression system, while leaving 
the latter—especially the multiple-effect compression 
system—of great value in combination with the new 
system. While the ordinary absorption system has 
the advantage of being adapted to the use of waste or 
exhaust steam, its application has been limited from 
the fact that exhaust steam from an economical 
plant is usually of no value for an absorption system, 
and it is this limitation which is thought to be over- 
come by the new system. The same author had also 
a paper on “ Multiple-Effect Compressors and Mul- 
tiple-Effect Receivers,” while Professor Krause read 
a paper by Mr. Edmund Altenkirch, of Berlin, on 
‘“* Multiple-Effect Absorption Machines and _ their 
Employment for Heating.” 

This question of heating by refrigerating machinery 
was dealt with also in a paper by Mr. Bernard Tench- 
kof, of Berlin, who presented the idea that in a 
hospital, business building, club, &c., where a 
refrigerating machine is used it will be cheaper to 
heat a hot-water warming system by the waste heat 
originating in this machine than by the ordinary 
sectional steam boilers. Incidentally, he discussed the 
use of such machinery for cooling air for buildings. 
Mr. Horace C. Gardner, of Chicago, discussed the 
lack of uniformity in the speed rating of ammonia 
compressors as employed by different makers, and 
suggested the adoption of a uniform equation. 

The subject of insulation was covered by papers by 
Mr. R. L. Shipman, of Ithaca, and Mr. Ernst Rossner, 
of Vienna. The use of armoured concrete in the 
construction of cold storage warehouses, as exemplified 
in American practice, was discussed by Mr. J. H. 
Libberton, of Chicago. ‘The cost is 10 to 20 per cent. 
less than for a steel frame building with necessary 
covering and fire-proofing, and the general advantages 
are as follows :—Low cost ; low insurance on building 
and contents; high fire protection value; does not 
absorb odours; is not affected by moisture; is 
sanitary; is easily cleaned; is vermin-proof;_ is 
easily insulated ; can be built speedily and has little 
or no depreciation. The use of telethermometers 
and telehygrometers for cold stores was dealt with by 
Mr. F. W. Robinson, of New York, who described 
the invention of two German engineers—Constanz 
and Schmitz—in which a resistance thermometer is 
used as a hygrometer, two instruments serving as 
wet and dry bulbs. 


SECTION III.—APPLICATION OF REFRIGERATION TO 
FOOD. 


In a paper on “ Local Cold Storage Warehouses 
in Canada,” by Mr. J. A. Ruddick, Dairy and Cold 





Storage Conanissioner, it was shown that Canada has 
a law permitting the Minister of Agriculture to pay 
subsidies on public warehouses of this kind erected 
under certain conditions. In the discussion of this 
paper Mr. N. A. Borodin, of Russia, stated that the 
Russian Government is planning the establishment 
of municipal cold storage plants, the food in which 
would be owned and distributed by the municipulit y. 
The other papers in this section related to the trans. 
portation and storage methods suitable for vegetiibles, 
fruit, fish, &c., and the effect of long-continued cold 
storage upon fish and meat. Monsieur Blanchet, 
manager of the Central Cold Storage Market in Paris, 
had a paper discussing the hygrometric conditions 
of the air in cold storage rooms, and one by Mr. A. W, 
Pearse, of Sydney, dealt with Australia and New 
Zealand as sources of meat supply. 
SECTION IV.—INDUSTRIAL REFRIGERATION, 

One group of papers in this section discussed the 
use of refrigeration in various industries, and also jn 
the preparation of dried cuitures of bacteria, as well 
as in the keeping of furs and textiles. Of a different 
character was a paper on “ Cryotherapy,” by Pro- 
fessor Bordas, of the Sanitary Council of Paris, 
describing the use of local freezing in therapeutics, 
causing the destruction of certain diseased tissues 
by a cauterising effect. 

Another group dealt with the subject from the 
manufacturing side. Mr. P. Neff had a paper on 
** Cost of Manufacture in D’stilled Water Ice Plants,” 
and My. C. H. Stevens, of Brooklyn, discussed ** Arti- 
ficial Ice-making and Refrigeration from the Stand- 
point of the Central Station,’’ showing that this is 
a promising field for the use of current from central 
generating stations. On the other hand, Mr. (. H. 
Bein, of Fort Worth, showed the possibilities of ** Pipe 
Line Refrigeration’’ for distribution on either the 
ammonia or brine system from a central refrigerating 
plant to the ice boxes, coolers, &c., of restaurants, 
markets, hospitals, &c. This system is not widely 
known, but has been in use for several years in sonw 
American cities. Mr. Anton Genert described an 
improved system of ventilation for dry air cold storage 
plants using natural ice. Finally, a paper by Pro- 
fessor H. T, Barnes, of McGi'l University, Montreal, 
described ‘‘ lee Formation,” more particularly with 
regard to the open water of rivers and lakes, but in 
the discussion its application to ice-making plants 
was shown. 

RAILWAY AND STEAMSHIP REFRIGERA.- 
TION. 

The construction and insulation of refrigerator 
railway wagons was discussed by Mr. M. R. Parks, 
showing that a very general type of car on American 
railways is about 8ft. 4in. wide and 7ft. 6in. high, 
with a length of 33ft. between ice-tank bulkheads 
and capacity for 10,000 lb. to 12,000 Ib. of ice. Such 
a car will be about 41ft. 6in. long over the headstocks, 
and will be rated at 30 to 40, or even 50 tons, the car 
being carried on a pair of four-wheeled bogies. Mr. 
W. E. Sharp, of the Armour Company’s car lines, 
showed the economical advantages of a combination 
heater and refrigerator car, which may be used to 
carry perishable goods—vegetables, &c.—in winter. 
These are superior to cars temporarily fitted with 
heaters, and more than a thousand of these coim- 
bination cars are now in use. The supply of ice to 
railway cars during their journeys was discussed, 
as well as the somewhat recent practice of pre- 
cooling perishable goods at the loading station 
before they are placed in the refrigerator cars. This 
includes also a method of pre-cooling in the car 
before the car is closed and sealed. 

Mr. C. J. Beck, goods traffic manager of the Han.- 
burg-American Line, at New York, had a paper on 
*“* Refrigeration on Ocean Steamships.’’ This showed 
that practically every steamer has refrigeration 
in some form, while there are nearly 850 vessels 
fitted with insulating chambers and _ refrigerating 
machinery. This method has greatly facilitated 
the extension of the fruit trade, particularly in 
bananas from the West Indies and Central America. 
A paper by Monsieur Roux, of Havre, described some 
French vessels for carrying meat between Senegal 
and Havre and between Londcn and Havre, as well 
as refrigerator cases for handling small lots for rail- 
way and can:! transportation. Mr. W. B. Pollock, 
of the New York Central Railroad, described the use 
of retrigerator barges in New York Harbour for 
transporting meat, lard, &c., from refrigerator railway 
wagons to ships. These barges are 100ft. long, 
30ft. beam, and 10ft. deep, with a deck-house or 
superstructure, LOft. by 28ft. and 1L0ft. high, fitted 
at each end with ice boxes holding about 10,000 Ib. 
of .ice. 

A number of papers in this section dealt with regu- 
lation of refrigerator transportation by Government 
authority, and by an organisation of railway and 
steamship companies to provide for through ship- 
ment over long distances. Monsieur Emile Druart, ot 
Rheims, France, proposed the transportation ot 
railway refrigerator vans over city and suburban 
tramways, running the vans on to low-framed trans- 
porters carried by motor-operated bogies of the gauge 
of the tramway line. A paper by Monsieur Charron, 
Assistant Chief of Traffic of the Midi Railway, France, 
described the methods of handling through wagon 
between the French and Spanish railways at Irun. 


SECTION VY. 
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The body is lifted from the standard gauge—French— 
axles, extensions are bolted to the axle-boxes, and 
the body is then lowered upon axles of the Spanish 
Finally, a paper by Professor D. N. 
“Transportation of 


” 


broad gauge. 
Golounin, of Moscow, dealt with 


Perishable Goods on the Russian Railways. 
SECTION VI.—ADMINISTRATION., 


An interesting paper on ‘‘ The Present Status of the 
Refrigerating Industry in America,” by Mr. Van der 


Vaart, of Chieago, showed the great development of | 
In New York City, for instance, in | 


this industry. 1 
1904 only 20 per cent. of the ice consumed was manu- 


factured ice, while at present the percentage is 65, 
and will be nearly 75 per cent. when piants now under 


Two special types of construction for concrete buildings 
are the Aiken system and the Unit system. The former 
applies more particularly to the construction of the walls, 
and is peculiar in that the entire wall for one side of the 
building, with windows, doorways, &c., is cast in horizontal 
position and then raised bodily into place. The idea 
seems fanciful at first, but the extent to which it has been 





used indicates that it has practical merit. A number of 


| private houses and the smaller class of industrial buildings 


have been constructed in this way, and the War Depart- 
ment has employed it for officers’ quarters, storehouses, 
&c., at forts and military posts. The advantages claimed 
for this style of construction are the low cost of forms or 
moulds, the rapidity of erection, and the possibility of 
giving any desired style of surface treatment while the 
concrete is still green. On the other hand, it has a certain 
disadvantage in comparative weakness at the corners, 
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Fig. 1—SRECTING A CONCRETE WALL IN ONE PIECE 


construction are completed. The United States has 
about 3500 ice-making establishments, capable of 
producing 20,000,000 tons of ice per annum, while the 
capital invested in this industry is some £30,000,000. 
In addition, there are about 20,000 refrigerating 
machines, while the capital invested in the con- 
struction of such machinery is about £10,000,000, 
and the capital invested i: industries depending 
wholly or largely upon the aid of the refrigerating 
machine is over £200,000,000. Professor Alois- 
Schwartz presented a_ similar review regarding 
Austria. 

Another paper by Mr. Van der Vaart reviewed 
“The Instruction in the Science and Application of 
Refrigeration in the United States.” This showed 
that some 70 universities, colleges, and technical 
schools maintain courses in thermodynamics or 
refrigeration. Professor Marchis, of Paris, explained 
that in France the only complete course of instruction 
for engineers for the refrigeration industry was at 
the School of Aeronautics and Mechanical Construc- 
tion. A paper by Professor Schwarz, of Mahr- 
Ostrau, Austria, showed that he has found by investi- 
gation that instruction on refrigeration had not yet 
found extensive recognition in European countries. 

One group of papers in this section dealt with laws 
regulating or affecting the storage of food, and laws 
affecting the rights of cold storage warehouse owners 
and customers. 

VISIT TO WASHINGTON, 

The foreign delegates to the Congress assembled 
at New York for the trip to Chicago, and proceeded 
hy special train on September 15th to Washington. 
There a meeting and reception were held, at which the 
delegates were greeted by Hon. Wm. Jennings 
Bryan, Secretary of State, and other officers represent - 
ing the United States Government. President Wilson 
was absent from the city, but returned on September 
16th and received the delegates at his official residence, 
the White House, before their departure for Chicago. 








CONCRETE BUILDING CONSTRUCTION IN 
AMERICA. 


THE use of concrete for building construction is now so 
general—for building of all classes—that it attracts little 
attention except where some special features of design or 
construction are involved. This is particularly the case 
in the United States, where the use of concrete ranges from 
pavements, fence posts, and decorative work to great 
arch bridges and from cottages and small signal cabins or 
wayside stations to large warehouse and office buildings 
many stories in height. In a great majority of cases these 
buildings are of monolithic construction, reinforced or 
armoured with steel bars, sheets of “‘ expanded ”’ perforated 
metal, or woven netting, both for strength and to ensure 
the avoidance of temperature cracks due to expansion and 
contraction. Concrete building blocks are used less 
extensively than they were a few years ago, and, while 
they still represent an important industry, they are 
confined largely to dwellings and to minor commercial 
or industrial buildings. ‘The small country towns afford 
the principal field for “‘ block ”’ buildings of the latter class. 


but this is not of serious moment in buildings up to three 
stories in height, which is about the limit for this system 
In fact, it is eliminated where the corner is concreted as 


a column, embedding in it the projecting ends of the steel | 


bars of the walls. 


The form is essentially a platform resting upon a series | 
of horizontal trusses, each supported at two points. The | 


first support is fixed, but has at the top a trunnion bearing 
for the truss. The rear support is a telescopic extensible 
‘* jack,” and by extending this the truss is raised gradually 
to a vertical position, its front or lower edge being then 
level with the ground or the foundation upon which the 
wall is to rest. These trusses are about l0ft. apart along 
the wall. The platform is covered with the lagging, and 
upon this are placed the door and window frames, floor 
anchors, ornamental fittings, water and drainage pipes, 
electrical conduits, &c., and then the steel reinforcing 
bars. Everything being in position and properly inspected 


| steel rods projecting from them. For the floors a recess 
| is formed in the face of the wall, with steel bars projecting 
| horizontally into it. When the wall is raised falsework 
| and forms are erected and a concrete floor is poured in 
, the usual way, filling into the wall recesses. 

In Fig. 1 is shown a building under construction by the 
Aiken system. This is a three-story factory building, 
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Fig. 3—CONCRETE BUILDING CONSTRUCTED ON THE UNIT 
SYSTEM 
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and the end walls are shown in position. Between them 
is one of the side walls being raised. It is supported on 
the row of trussed ribs and jacks described. In Fig. 2 
is a view of one of these elements, comprising the shoe or 
supporting frame A A, the screw jack B, and the trussed 
ribCC. This last is pivoted on the frame at D, and has a 
hemispherical cup bearing on_the jack at E. These 




















Fig. 2—FRAME AND JACK FOR ERECTING CONCRETE WALLS 


concrete is poured in place to the desired thickness. Or 
the wall may be made hollow by depositing a layer of 
concrete, covering thie with a layer of sand and a course of 
building paper, and then laying a second layer of concrete. 
The concrete is allowed to set for at least five days. 
When everything is ready guy lines are attached to what 
will be the top of the wall, and the jacks are then extended 
| gradually and simultaneously. The movement takes 
| from two to eight hours. When the wall is landed on its 
| foundation the jacks are released, the vertical trusses 
| removed, and the lagging taken down. Some of the 
| Government buildings mentioned had walls 55ft. to 90ft. 
| long and 30ft. to 50ft. high, with a thickness of 12in. 
| In some cases these weighed 200 tons, including the moulds. 
Where similar buildings were constructed of monolithic 
| concrete in the usual way the cost for forms or moulds 
was nearly twice as great as that under the Aiken system. 
For corner connections one wall may stop short of the other, 
the reinforcing bars of both walls projecting into this space. 
Then a light form is erected, and concrete poured to form 
a column connecting the walls. For greater strength, 
however, the column may form an enlarged pilaster, 
| in which are embedded the ends of the walls—and the 


| elements are spaced at intervals of 5ft. or 6ft. along the 
wall, and to ensure rigidity the frames are connected by 
horizontal rolled steel channels. The front end of the 
frame rests on the foundation for the wall, and the rear 
| end is supported by blocking or a temporary foundation. 
| The screw is operated by a revolving nut driven from a 
| steam or petrol engine of about 6 horse-power or by an 
electric motor. The American Engineering News says 
that to raise the wall hexagonal steel bars are fitted to 
holes in the gear heads of the jacks, so as to form a con- 
tinous driving shaft and ensure uniform motion. The bar 
near the middle of the work is fitted with a driving gear 
head and a pulley for the engine belt. It requires 96 
revolutions of the shaft to raise the jack screw lin. When 
the wall is in its vertical position it rests on the bottom 
brackets of the ribs, and its weight is carried by the axles 
of these ribs until the space between the top of the founda- 
tion and the foot of the wall has been packed with concrete, 
which is allowed to harden before the weight of the wall is 
imposed upon it. To lower the jacks the screws can be 
operated by reversing the engine or twisting the belt. 
This leaves the ribs in place against the wall, and they are 
removed by the crane or derrick used for the concrete work. 
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The system appears awkward and costly at first glance, 
but that it has practical advantages is evidenced by the 
extent to which it has been used. The buildings con- 
structed in this way include residences, churches, factories, 
storehouses, and a variety of buildings at military posts. 
The United States War Department has been using the 
system for over two years. It is said that the value of all 
the structures erected in this way exceeds £300,000 in the 
aggregate. 

The Unit system of concrete construction for buildings 
is of an entirely different character, and consists in using 
separate members as in steel construction. The columns 
are rectangular, with a recess in each side face to receive 
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Fig. 4—UNIT SYSTEM FLOOR SLAB 


Tre 


the wall panels, while the top is enlarged as a T head to 
form seats for the girders. The reinforcing bars project 
above this head, so as to be embedded in the concrete 
deposited later to fill the spaces between adjacent girders 
and for the thickness of the floors. The girders are formed 
with horizontal ledges to support the floor slabs, but the 
exterior girders have the ledge on the inner side only, the 
outer side being pannelled for effective appearance. The 
floor slabs are of the ribbed type. In one large building 
the columns were 18in. square, with grooves for 4in. 
wall slabs or panels. The girders were of 18ft. span, 3ft. 


deep ; the exterior girders were l4in. thick, with a 3in. | 
ledge ; the interior girders were 18in. on top and 25in. on | 


the bottom, the lower part (beneath the ledge) being 
panelled for appearance and to reduce the weight. The 
floor slabs were 16}ft. by 6}ft., 17in. deep around the four 
sides and on the middle web, the slab proper being 3in. 


thick. 


the joints with cement to form a solid mass. Of course, 


Grooves in the outer faces provide for grouting | 


which was kept up till the early hours of Saturday morning, 
and at half-past three o’clock on that day the formal 
proceedings began. They opened with a number of 
speeches in honour of Dr. Schmidt, the last of which was 
not heard till nearly half-past five. A short respite followed 
and the festal dinner began at six. After each course 
there was another speech, and it was past eleven before 
the last course had been served. But the end was not yet. 
The company, numbering about seventy in all, retired to 
another room, where there was much smoking, beer 
drinking, and the eating of multitudinous and varied 
“after-dinner dishes,’ until well into the small hours. 
On Sunday there were many departures, but those who 
remained carried on the celebration by supping in the 
Rathskeller. Altogether it may be said that the hospitality 
of the company-—and who shall say how abundant and 
warm-hearted it was ?—-extended from Friday till Monday. 
He who failed to enjoy himself, he who failed to profit by 
the admirable company into which he was thrown, had 
no one but himself to blame. 

The occasion was indeed a great one, for the rise of the 
Schmidt superheater has been phenomenal. The invention 
| has been before the world little more than ten years, 
yet there is no railway of any importance that has not 
appreciated the value of superheated steam, and few that 
have not got engines fitted with the system devised by 
Dr. Schmidt. On the German railways 6091 engines are 
provided with such superheaters; in France there are 
1773 ; and in the English Colonies 2810. In Great Britain 
| there are nearly 800 engines so fitted, and in Russia well 
| over 900. Austria has nearly 800, Belgium nearly 700, 
| Italy nearly 600, and the United States nearly 8000. 
Other countries have less numbers, more or less, 
in proportion to their sizes. Altogether 435 railway 
administrations have Schmidt superheaters in use. This, 
as we have already said, is a very remarkable result 
for ten years’ work. It is only four years since the 
fitting of the 5000th engine was celebrated in Cassel, 
and it is confidently expected that before another five 
years have passed the 100,000th engine will have been 
supplied with the Schmidt superheater ! It is sometimes 
said that this old country is backward, and it is pleasant 
to recall that in this case at least it was an English company 
that brought the Schmidt superheater into “ financial ” 
| existence. It would be too much to say that without its 
help the superheater would have lived and died with its 
| inventor, but it is not too much to say that without the 
| shrewd management of Mr. Leslie Robertson the troubles 
| in which the invention was involved in its early days 
| might well have ruined its prospects. 

This is not the place to review the whole progress of 
superheating on railways, but the part played by the 
Prussian State Railways under the encouragement of 
Messrs. Miiller and Garbe—Dr. Garbe’s articles in our 
CIVth volume will be remembered—and the valuable 
experimental work done by Hensche! and Sohn, by the 
Vulean Engineering Company, by Borsig, and by Schwartz- 
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Fig. S—-SECTIONS OF UNIT SYSTEM COLUMN AND GIRDERS 


a point of the weakness in the system is that it lacks the | 


homogeneity of monolithic concrete construction. 

The steel bars of the girders project from their ends into 
the space between adjacent girders, directly over the hea 
of the column. 


ject across the tops of the girders, which are 3in. below the | nearly all recent equipments 


floor level. 
concrete and grouted with cement. Fig. 3 is a partial 
section of a building constructed on this system. Fig. 5 
shows the sections of columns and girders. Fig. 4 shows 
one of the floor slabs. 

In carrying out the construction a concreting plant is 
established adjacent to the site, and the moulds—of sheet 
metal—are arranged around the plant. The concrete is 
raised in buckets in a high tower and discharged into 
inclined shoots or spouts led to the moulds. When the 
concrete has set the moulds are removed, and the slabs 
or girders are picked up by a derrick or locomotive crane 
and stacked ready for use. The moulds are then made 
ready for concreting again. In erecting the building a 
boom derrick is used and is moved back on rollers as the work 
progresses. This picks up the columns and sets them on 
the pedestals, puts the girders in place, and places the floor 


slabs and also drops the wall slabs in place to fill the spaces | 


between the columns. 








The steel bars of the floor slabs also pro- | 


kopf must at least be mentioned. The real beginning 
| dates from the smoke tube apparatus first tried by Mon- 
| sieur Flamme on the Belgian State Railways. It was very 
| similar to present designs, with the difference that the 
| superheater tubes had but one loop instead of two, as in 
The latter date from 1904, 


All these spaces are well packed with fine and the four-fold tube is now the standard design, the 


| variations being only in details of arrangement. 

| The invention is now worked by three separate com- 
| panies under the te¢hnical supervision of Dr. Schmidt, 
| each company having its own field of operations. The 
| German company is called the Schmidt’sche Heissdampf- 
| gesellschaft ; the English, the Schmidt’s Superheating 
| Company, Limited ; and the American, the Locomotive 
| Superheater Company. These companies own no works, 
| but only supervise designs and so on. Each company 
| has its experts—Mr. Stenning, the engineer for Great 
| Britain, is well known by British railway men—as well as 
| its financial managers, and has a large staff of repre- 
| sentatives in various quarters of the globe. The control 
| and supervision of the 285 patents owned by the com- 
| panies is centred at Cassel, where a staff of eighteen is 
| engaged on this work alone. 

| These few notes will give a rough idea of the importance 
| to which the Schmidt system has risen in little more than 
| a decade. We offer the companies our hearty congratula- 
tions on their recent celebrations, and look forward with 


THE SCHMIDT LOCOMOTIVE SUPERHEATEBR. the liveliest anticipations to the next occasion of the 


ON Saturday last, with much speech-making and much 
eating, the completion of the 25,000th locomotive super- | 
heater on the Schmidt system was celebrated at Cassel. 
The occasion was interesting in many ways. At the | 
invitation of the Schmidt ‘‘ Heissdampf’’ Company its 
representatives from many parts of the world came | 


| 


together in a hotel charmingly situated in the beautiful | ; 
Wilhelmshéhe Park, Cassel, on Thursday and Friday, and 
were. joined by many other men eminent in the engineering 
On Friday evening there was an informal gathering, 


world, 





same kind ! 








Nut Covers.—We have received from Robert Bowran and 


Co., Limited, of 4, St. Nicholas-buildings, Newcastle-on-Tyne, 


two samples of Nesbitt nut covers. These are nut-shaped 
stampings of thin brass, and are designed to protect steel nuts 
rom corrosion. The nuts to be protected are first treated with 
a solution of boiled oil, tallow, paint, or bitumen solution, and 
the covers are immediately applied with wooden box tools. The 
idea appears to be quite a happy one. 





THE CHAGRES RIVER AND CULEBRA CUT. 
(By a Correspondent.) 


Ir is stated in some of the morning papers that the waters 
of the Atlantic and Pacific Oceans now meet, because the 
last Panama dyke has been blown up. This is hardly an 
accurate way of stating the facts. It is quite true that 
the waters of the Atlantic and Pacific meet—as they have 
done in the past for thousands of years—by way of 
Magellan Strait, but they will never meet in the neighbour. 
hood of Panama until a sea level canal has been con. 
structed instead of the present one of the lock type. 

The explanation of what really happened last Friday, 
when 40 tons of dynamite were exploded, involves an 
interesting chapter in the geological history of the Panama 
Isthmus. 

Scattered throughout the Canal zone there are many 
evidences of former volcanic activity, chiefly towards 
the Pacific side. Of these the best known to the general 
public are Ancon Hill, which overlooks Panama City, 
and Culebra Hill, through which the well-known cut has 
just been made. Ancon Hill is an old voleanie * neck” 
like Arthur’s Seat, near Edinburgh, and geologists can tell 
its age much in the same way as fanciers can tell the ages 
of animals by examining their teeth. In this way scientists 
can assert with a considerable degree of positiveness that 
a great deal of igneous action took place in early tertiary 
times. 

They can also state, with perhaps equal positiveness, 
that before that action took place—that is, before Ancon 
Hill or Culebra Hill existed—the Chagres River made its 
way to the Pacific, and not to the Caribbean, as it has done 
since. At that time Lake Nicaragua also drained into the 
Pacific. But when the period of intense voleanic activity 
set in and large hills of igneous rock were thrown up, both 
the Chagres River and the drainage of Lake Nicaragua 
were diverted to the Caribbean. Before that time the 
Chagres River had flowed almost in a straight line from its 
source in the San Blas Mountains, entering the Pacific 
at what afterwards became the mouth of the Rio Grande 
River and at what is now the Pacific entrance to the Canal. 
But when Culebra Hill was thrown up it diverted the 
waters of the Chagres towards the Caribbean and the 
Pacific portion of the Chagres became what was known as 
the Rio Grande River. 

What Friday’s explosion therefore did was to allow the 
waters of the Chagres once more to make their way to the 
Pacific by way of Culebra Cut ; in other words, to restore 
partially the state of things which existed in early tertiary 
times. The waters of the Chagres will now make their 
way both to the Caribbean and to the Pacific. The 
energy of the Caribbean portion will be utilised to raise 
ships the distance of 85ft. to the level of Lake Gatun, 
and the energy of the Pacific portion will raise ships at 
Miraflores and Pedro Miguel locks up to the same level. 

An interesting biological fact which confirms the geo- 
logical evidence as to the former state of things is men- 
tioned by Gunther, the well-known ichthyologist. It 
seems that at no part of the American continent are any 
species of the Pacific fauna on the one hand and of the 
Caribbean or Atlantic fauna on the other identical, except 
at Panama. Gunther found several species of fresh-water 
fish which were common to the Caribbean Chagres and to 
the Pacific Rio Grande. 

A glance at a geological map of the Canal zone at once 

explains the sharp turn which the Chagres River took 
after flowing from the San Blas Mountains in a southerly 
direction and then suddenly veering northwards. The 
San Blas granites and syenites are amongst the oldest 
rocks in the Panama district, and the Bas Obispo re- 
crystallised conglomerates and breccias are the oldest 
rocks in the Canal zone, and so long as the Chagres flowed 
over those old rocks it remained in its ancient channel 
and maintained its original southerly direction. As we 
proceed from Bas Obispo either southwards to the Pacific 
or northwards to the Caribbean, we find that the tertiary 
rocks succeed each other regularly, younger and younger 
rocks being met with as we approach either Colon or 
Panama. But while the sedimentary strata between Bas 
Obispo and the Caribbean are almost horizontal and 
undisturbed, those between Bas Obispo and the Pacific 
are cut by intrusions of basic lava, mostly basalt, and by 
plugs of meta-breccia, pushed up cold by some of the lava 
intrusions. At some localities these intrusive rocks form 
high hills as at Gold Hill, Culebra Hill, and Contractor's 
Hill. As we proceed southwards from Bas Obispo we 
find that old breccias are overlain between Las Cascadas 
and Empire Bridge by agglomerate lava flows and tufts. 
The next younger rocks are the light coloured tuffs of 
Pedro Miguel, Miraflores, Diablo Ridge, and the lower 
slopes of Ancon Hill. Later than these are the dark, soft 
shales and marly clays found from one-fourth of a mile 
south of Empire Bridge to the Miraflores locks. Next 
come the greenish volcanic clays, unstratified in character, 
and with red oxidised beds representing land conditions 
of deposition. This formation contains lava flows ; also 
lignitic shale beds, showing fossil ferns and other vegeta 
tion. The youngest series of bedded rocks have a basal 
bed of coral limestone, overlying which are yellowish 
weathering consolidated clays, a bed of limy conglomerate. 
and the youngest beds of limy argillite. Many of these 
beds will be distinguishable from the deck of an ocean steamer 
passing through Culebra Cut. 
a Of course, the Canal authorities will endeavour as far 
as possible to encourage the growth of vegetation on the 
slopes of the cut, in order to avoid or minimise the weather- 
ing and disintegration of the rocks, for any weathered 
materials washed into the canal by the heavy rains will 
have to be removed by dredging. Still, it. will not be 
possible to clothe all the slopes, more especially the steeper 
ones, with a carpet of tropical vegetation. Many of the 
rocks contain compounds of iron and magnesium, whicli 
are rapidly oxidised by exposure to the atmosphere. 
and thereby increased in bulk. The change of volume of 
this superficial layer causes the rock to crumble and fall t« 
pieces, and when this material is washed away by thé 
torrential tropical rains fresh surfaces will be left exposed 
Thus Culebra Cut wi!l always offer an instructive object 
lesson in geology to passing travellers. 
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RAILWAY MATTERS. 


Tue South-Eastern and Chatham Railway Company 
announces an extension of its line in order to open a new 
station at the Cliftonville end of Margate. All the plans 
of the new extension are now completed, and the work is 
to be commenced at a near date. The undertaking is 
described as an important one from the point of view both 
of residents and visitors to the popular East Coast resort. 





‘Two experimental trains are at present being run by 
the Great Western Railway between London and Windsor. 
The coaches of these are entirely of steel with asbestos 
floors, the only wooden construction on the train being the 
outside footboards. These trains are lighted throughout 
electrically by a brake vehicle system, as described some 
time back by Mr. Roger T. Smith, in a paper read before 
the Institution of Civil Engineers, 

ANOTHER serious railway accident has occurred. The 
2.30 train from Liverpool to Manchester (Cheshire Lines) 
on Wednesday afternoon was pulled up, for some reason 
not yet explained, when just outside St. James’ Station, 
about a mile from Liverpool, and was almost immediately 
run into by a Midland express which left Liverpool five 
minutes later. Six persons were killed and many injured. 
The cause of the accident is not known at the time of 
going to press. 

Ture Board of Trade inspector’s report on the collision 
on the Great Eastern Railway near Tottenham Hale 
Station on August 29th, when eighteen passengers were 
injured, two severely, by the running of a passenger train 
from Liverpool-street into a standing goods train, concludes 
that the accident could only be attributed to want of care 
on the part of Driver Swift, of the passenger train, in not 
properly observing the signals. The company, however, 
vave the driver a good character. 

Tur Victorian Railway Commissioners have referred 
the question of the suitability of the Yarroville site for the 
power station for the suburban railway electrification to 
Mr. (. H. Merz. Little difference would be made by the 
transfer of the station to Fisherman’s Bend or Newport. 
The sites of the twelve sub-stations have been selected ; 
the buildings will be of brick, uniformly 40ft. high and 
soft. wide, with lengths varying from 74ft. to 212ft. A 
large ear repair shop is provided for at Jolimont; it will 
he about 400ft. long and 200ft. wide. 

THe opening of the Wiesenthal Electrie Railway took 
place on September 14th, simultaneously with the opening 
of the new Baden railway station in Basle. The line, 
which is about 18 miles in length, connects the city of 
Basle with the industrial districts of Wiesenthal. Power 
is obtained from the Augst-Wyhlen generating station, 
which is only a few kilometres distant from Basle. The 
annual rent which the Baden Railway Administration has 
to pay to the power company both for power and for the 
lighting of Basle station is £6000. Both single-phase and 
polyphase currents of 10,000 volts are employed. The 
locomotives can attain a speed of about 30 miles an hour. 


Ar the last annual convention of the American Railway 
Master Mechanics’ Association, Mr. J. 8S. Bell read a paper 
on the subject of three-cylinder locomotives, in which he 
gave particulars regarding three of this type which have 
been giving good service on the Philadelphia and Readmng 
Railway. The three cylinders are placed on the same 


horizontal plane, one between the frame and other two | 


exterior to the frame. They have the same diameter, 
18kin., and each has its own piston valve. They have 
been engaged for several years in fast passenger service, 
principally on the New York division of the road, where 
they have been doing very satisfactory work. Their 
principal advantages are that they secure a uniform turn- 
ing moment, the eranks being placed at 120 deg.; they 
exert greater tractive power, and they call for a lower 
factor of adhesion than two-cylinder engines. They are 
easy on rails and bridges ; afford opportunity for better 
balancing ; and ean be operated on the simple, compound, 
or triple-expansion principle. 


THe Belgian railway administration has decided to 
construct a new wagon repairing shop at Monceau near 
Charleroi in the heart of the industrial district, together 
with maintenance and erecting shops at Meirelbeke, near 
Ghent, and at Kinkempois, near Liége. This step, states 
the Railway Gazette, has been rendered necessary by the 
increase in the traffic, which is illustrated by the following 
figures :—On January Ist, 1900, the total number of 
wagons amounted to 60,548. Four years later the figure 
was 67,859, and allowing for the rolling stock now under 
construction and on order, there will be a total of 94,097 
wagons in service at the beginning of 1914, or an increase 
of about 27,006 units in ten years. Preliminaries have been 
completed in connection with the scheme for constructing 
a new railway from Heppen on the line from Moll to Diest, 
to a point on the Meuse near the Belgian-Dutch frontier. 
The line will cross several coal concessions in the new mining 
district of Limburg, and will involve the erection of large 
bridges over other railways. There will be no level 
crossings. Negotiations are proceeding with the Dutch 
State Railways as regards the extension of their line to 
Sittard across the German territory. 


THE unusual circumstance of an engine driver trying 
to catch up his locomotive, which had got out of control, 
was mentioned by Lieutenant-Colonel F. Druitt in the 
report recently issued by the Board of Trade, on the colli- 
sion which occurred on July 17th between two goods 
trains at Accrington, on the Lancashire and Yorkshire 
tailway. The driver, named Simpson, of one of the trains, 
was about to pull up near Baxenden, and told the fireman 
to put on the hand brake, and then get off the engine to 
pin down the wagon brakes. The driver himself put on 
the vacuum brakes, but as the wheels skidded he got off 
to help the fireman pin down the wagon brakes. The 
train, however, continued to gain speed, and Simpson 
could not get back to the engine. He jumped on the 
ninth or tenth wagon and clambered towards the engine, 
which, however, he could not reach before the train 
crashed into another train. The speed of the train at 
the moment of impact was estimated at sixty miles an 
hour. The Inspector thought the driver should have 
tried to stop the engine before he did, as the train was then 
on a down grade. Also he thought a man should be 


stationed at the spot to assist in pinning down tho brakes. 


NOTES AND MEMORANDA. 


ELIANITE, states the American Machinist, is a new alloy, 
prepared in the electric furnace, which is particularly 
resistant to acids. It is not attacked by chlorine or 
bromide in a free condition, by hydrochloric, sulphuric 
or nitric acids, or by aqua regia made up of three parts of 
hydrochloric acid to one of nitrie acid. The specific 
gravity of elianite is 6.8, and its melting point is 1250 
deg. Cent, (2282 deg. Fah.). 


AN illustration in the Electrical World shows a recent 
American design of motor car lighting dynamo, which is 
placed on the spindle in place of the radiator fan, and is 
itself provided with fan blades fixed on the periphery 
of an annular revolving armature. The windings are 
entirely enclosed in a circular case provided with the 
standard fan belt pulley. Besides being very convenient 
for fitting to a car, the design is said to improve the fan 
efficiency, 


WHILE investigating the magnetic properties of the 
elements it was found that graphite was particularly 
susceptible to magnetisation. This led the experimenter 
to investigate the electrical resistance of graphite when 
magnetised. At first he experimented with lead pencils 
and then with bars of various graphite. When the 
graphite was magnetised with the lines of force at right 
angles to the planes of cleavage the electrical resistance 
was increased several hundred per cent. in some cases. 


Durina the manceuvres of the French army in the South- 
West, which began on September 17th, a searchlight 
motor car was used, that is, a car with a powerful search- 
light suitably mounted at the rear of the body. The 
swivel standard of the searchlight is clamped to a plate 
which is yieldingly supported between coil springs carried 
on bolts. This prevents jars from being communicated 
to the searchlight when the machine is in motion. To 
steady the searchlight while in transit it is held by four 
guy cables, the two forward ones being attached to coil 
springs so as to absorb shocks. The searchlight will 
project a powerful beam to a distance of 3 kiloms. (1.86 
miles). The automobile carries a tripod on which the 
standard of the searchlight may be clamped at a moment’s 
notice when desired. 


In a paper by Ward Harrison and Evan J. Edwards, 
read before the Tluminating Engineering Society, Pitts- 
burgh, Pa., it is mentioned that the strength of tungsten 


1908, and the strength of drawn wire has increased 40 per 
cent. since 1911. The use of chemicals in the bulb which 
has become general during the past year has reduced the 
blacking of lamps to a marked degree and has made 
possible a substantial reduction in bulb size for several 
lamps, thus reducing manufacturing costs and broadening 
| the application of the lamps. ‘The introduction of coiled 
| filaments makes possible many new forms of lamps which 
| heretofore could not be manufactured. The strength of 
| the filament is increased by this process and the candle- 
| power maintenance is not affected. 





AccorDING to the Brass World, a process has been 
| devised for the manufacture of copper wire by electro- 
| deposition, 
have been unsuccessful. The method requires a fine 
| copper wire as a core for making the desired product, and 
| the additional copper is deposited on it while it moves 
| through a tank containing the solution. 
| 


solution containing sulphate of copper and a little sulphuric 
acid. The wire passes over grooved rollers operated from 
| outside while passing through the tank. After leaving the 
| tank the wire passes through a small rinsing tank to 
remove the solution, and then goes to a reel round which 
it passes a number of times, returning again to the plating 
tank. The plating may thus be continued until the re- 
quired thickness is obtained. 


To give a steady gradual feed of graphite into the feed 
water of a boiler the United States Graphite Company, 
Saginaw, Mich., has developed a feeding device. This is 
connected with the boiler feed line at the suction side of 
the pump, and is furnished and equipped with all the 
necessary valves and fittings. The feeder has a reservoir 
equipped with valves, so that it may be entirely closed and 
all water pressure shut off. The water valve is then opened 
so that the urdinary city water pressure is applied to the 
reservoir of the feeder, and this combination of water 
and graphite is fed through an outlet valve at the bottom 
of the reservoir into the feed water on the suction side of 
the pump. The valve controlling the passage of the 
graphite-saturated water can be adjusted by watching 
a gauge glass to see how fast it is travelling, thus enabling 
graphite to be fed constantly to the boiler with the feed 
water until the contents of the reservoir is exhausted. 
When this happens the valves are closed and the reservoir 
is emptied of the clear water through the drain valve, 
after which it is again filled with graphite and the operation 
repeated. 





AN organised attempt to measure, by means of instru- 
ments standardised by the Smoke Abatement Committee, 
the extent of the soot and dust existing in the atmosphere 
of several large towns and cities in the United Kingdom 
has been undertaken, commencing from the Ist of the 
present month. According to the Electrician, the instru- 
ment to be used follows the principle of the rain gauge, 
a given area being exposed to catch all solid matter that 
falls either by gravity or is borne down by rain. This is 
collected in a glass receiver placed beneath a duct leading 
from the collecting surface. The receiver will be removed 
once a month and replaced by a fresh one. The contents 
will be subjected to analysis, and will be a measure of the 
air pollution by soot and dust in that particular locality. 
The records so obtained will be of great value to health 
authorities, and will tend toward the elimination of smoke 
and dust generally. The area of the surface to ke used 
in the standard instrument is 4 square feet. The same 
competition that has arisen among seaside towns with the 
sun gauge will by this means it is suggested arise among 
towns generally in respect of the soot gauge, and will result 
in individual endeavour to make use of the most hygienic 
apparatus and methods, 





filaments has increased more than 300 per cent. since | 


Previous attempts to accomplish this object | revolutions per minute. 














MISCELLANEA. 


Ir is officially stated that a thorough reconstruction of 
the Imperator’s boilers has been found necessary. 


PortsmoutH Dockyard is to be provided with a floating 
crane with a lifting capacity of 150 tons, which is expected 
to prove exceedingly useful, especially in raising sub- 
marines should the necessity arise, and in lifting guns out 
of warships. The crane is being delivered in parts, and 
when completed and ready for use will be tested in raising 
submerged vessels. 


Tue Army airship Delta recently succeeded in passing 
the official eight hours’ test, and now forms part of the 
equipment of No. 1 Squadron of the military wing of the 
Royal Flying Corps. The flight, which was made under the 
supervision of Captain Waterlow, began at 7 a.m., and the 
course set took the airship over London and the greater 
part of Kent and Surrey. Though losing some of her 


| buoyancy, the Delta returned to Farnborough quite 


safely, if flying rather low, and was moored in the big 
shed within half an hour. Small mishaps had marked 
several trials, but the Delta behaved creditably in the last 
Army manceuvres. 


THE American Machinist gives an instance of careless- 
ness which is almost incredible in a presumably skilled 
workman. A welder was welding some joints on the 
inside of a rectangualr tank with the oxy-acetylene blow- 
pipe. Inside the tank was a pail of water for cooling the 
blowpipe and a torch for lighting it. The welder became 
thirsty, and before going for a drink turned off the oxygen 
and put the blowpipe in the bucket of water to put out the 
flame, but did not turn off the acetylene. The latter, 
being lighter than air, rose to the top of the tank, where it 
accumulated. When he returned the operator picked 
up the torch to light his pipe, and an explosion followed 
which emptied the tank of man and equipment. 


Tr is interesting to recollect that over a very large area 
of Australia—and especially where the rainfall is light- 
it is possible to tap an apparently inexhaustible supply of 
artesian water by boring. In this way much has been 
added to the value of large tracts of country, both for 
stock carrying and general productive purposes. Latest 
developments would seem to indicate that the artesian 
area is even greater than was at first supposed. For some 
time the South Australian Government has been boring 


| for water on the southern limits of the artesian basin in 





the neighbourhood of lake Frome, and last month a supply 
of good quality water was tapped—equal to 230,000 gallons 
a day. The ground passed through in the latest bore is 
identical with the blue shale of the artesian basin, and the 
result obtained justifies the conclusion’ that the basin 
extends a considerable distance further south. 


Not to be outdone by Chicago in turbines of large 
capacity, the Interborough Rapid Transit Company, of 
New York City, has recently placed an order with the West- 
inghouse Machine Company for a horizontal turbine of 
30,000 kilowatts capacity. The feature of this particular 
unit will be its division into two turbine elements; the 
high-pressure element being a single-flow turbine, operating 
at 1500 revoiutions per minute, and the low-pressure 
element being a double-flow turbine, operating at 750 
The machine is of the reaction 


| type throughout, and comparatively low blade speeds are 


The fine copper | 


wire is made endless and passed through a regular plating | capacity were built by the Westinghouse Company in 





involved. The scheme of employing two turbine elements 
with the steam passing serially through them is not new. 
A number of such units of from 1000 to 2000 kilowatts 


1901. This construction has again come to the front in 
the case of the English-built Parsons turbine, purchased 
by, but not yet delivered to, the Commonwealth Edison 
Company, of Chicago. It is new, however, to employ 
high-pressure and low-pressure elements driving separate 
generators, each at a different synchronous speed. 


THE international aviation meeting for hydro-aeroplanes 
and sea-planes, held on the Italian lakes last week, revealed 
a surprising want of readiness on the part of the com- 
petitors, many of whom were unable to present themselves, 
whilst insignificant mishaps caused the elimination of 
others. Amongst these may be noticed the French 
aviator, Garros, whose 160 horse-power Gnome-motored 
monoplane broke down at the start. The result was that, 
of the fourteen original entries, three machines only 
returned to the starting point after having completed 
the course of about 230 miles, represented by the inverted 
triangle Como, Bocca d’Adda, Pavia, Pallanza, Varese, 
Como. The winner Hirt piloted a monoplane of Berlin 
make with 100 horse-power Mercédés motor, and furnished 
with wheels as well as floats. The victory will be a just 
cause of satisfaction in Germany, the more so in that the 
Albatross, being amphibious, represents a step towards the 
ideal of taking off from, and returning to, water or land 
with equal ease. In attempting this feat, however, 
two days after the race the victorious monoplane was 
wrecked owing to the wheels being held by the mud caused 
by the heavy rains. The pilot, fortunately, escaped 
unhurt. 

In the report of “‘ Lloyd’s Register of Shipping,” of 
which we give a long abstract on another page, refer- 
ence is again made to the increasing employment of the 
Diesel engine for sea-going vessels. At the present time 
there are in service twelve sea-going vessels, classed with 
the society, which are propelled by Diesel engines, and there 
are twenty-five others being dealt with under the inspection 
of the surveyors. In some vessels fitted with Diescl 
engines there have been minor difficulties with details, 
such as pistons, cylinder covers, &c., but these appear 
to have been overcome. The report states that it was 
only to be expected that in the early stages of the applica- 
tion of these engines to sea-going purposes some troubles 
would arise. The society’s surveyors are, however, noting 
the results of the experiences which are being obtained 
from the engines now at work, and the facts are being 
collated and analysed by Mr. Milton, the society’s chief 
engineer surveyor. As the number of engines increases 
and experience accumulates there will doubtless be a 
general improvement in the designs of details, which will 
thus be made more reliable to withstand the very severe 
conditions of high temperatures combined with the heavy 
stresses they have to endure. 
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should they not receive it. 


*,* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 

Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office. 
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The Burning of the Volturno. 


THE loss of the Volturno by fire in mid-Atlantic 
is one of the grimmest ocean tragedies of recent 
times. But great as the loss of life is, we have 
the satisfaction of knowing that had the accident 
occurred only a few years ago not a single soul would 
have survived, and the tale of the tragedy would have 
been written only in a charred hulk drifting hither 
and thither till discovered, by chance, by some 
passing vessel. To wireless telegraphy we owe the 
fact that within a few hours help was at hand, 
though many more hours had to pass before it 
became of avail. It is impossible to think of the 
disaster without turning our minds back to the 
more appalling calamity of the Titanic, but the two 
catastrophes are quite dissimilar in character. In 
the earlier one there was a_ vessel extensively 
damaged and sinking from the consequent inrush of 
water; in the other a vessel whose buoyancy was 
unimpaired, but whose existence was imperilled 
by fire. In one case there was a dead calm 
sea, but a lack of boat accommodation; in the 
other an ample supply of boats, but tempestuous 
conditions, which made their use a virtual impossi- 
bility for nearly twenty-four hours; in fact, 
the boats, which were the only possible means 
of saving life in the one case, proved to be a 
veritable death-trap to those who chose to attempt 
their use in the other. Wireless telegraphy in the one 
case brought help which was‘all too late to prevent 
a tremendous fatality list; in the other help was 
immediately forthcoming, and in plenty, but the 
conditions of weather made the helpers impotent 
to give succour to those in such imminent danger 
until, fortunately, the fury of the gale moderated. 
The plight in which the captain of the Volturno found 
himself was almost diametrically opposite to that 
which faced the officers of the ill-fated Titanic, 
and the lessons to be drawn from the disaster are 
therefore of a different nature. 

When discussing the question of safety of life at 
sea and that of the provision of boats for all, we have 
always held that the true solution of the problem 
must ultimately depend upon the arrangement of 
the fabric of the ship, and not upon the provision of 
boats, and that “ boats for all” does not necessarily 
mean safety for all, desirable as it may be to have 
sufficient buoyant material upon a ship for all on board 
in case of need. The argument which is always 
advanced against this view is that in case of fire 
“boats for all” is a prime necessity, but this latest 
accident has shown, as no argument could have 
done, the utter futility of depending upon successful 
launching of small boats loaded with passengers on 
a stormy sea, whatever be the causes which necessitate 
abandonment of the ship. Leaving a large vessel 
in mid-ocean by means of small boats can only be 
regarded as a last resort, and offers precarious safety. 
We believe the same argument applies to the dreadful 
menace from fire as to that of menace from foundering, 
that the best, and indeed the only safe procedure is to 
concentrate attention upon the constructive details 
of the ship herself, so that she shall practically be 
non-combustible in the one case and unsinkable in 
the other. It is undoubtedly a difficult combination 
to compass, but there seems no sufficient reason why 
it should not be attained. The burning of the 
Volturno provides tragic confirmation of the con- 
tention that no quantity of boats can possibly give 
the security which is necessary. It may be urged 
that it is an impossibility to make the cargoes of 
merchant ships non-inflammable, and that is true ; 
but, on the other hand, it isa comparatively easy thing 
to control, if not completely to subdue, fire in a close 
compartment, such as a cargo hold, by means of the 
chemical fire-engines now in general use, which 
smother the fire with gases which do not support 
combustion. It is not so easy to fight a fire which 





has its seat in cabin partitions and furnishings, fed 
by air drawn through passages and port-holes, and 
not limited by the confines of a steel compartment, 
but much might be done in ships of commerce as 
in ships of war to mitigate the danger. An 
ounce of prevention is worth a pound of cure, 
and if non-combustible material could be universally 
employed, o- other effective means used for preventing 
the rapid spread of open fire, it is surely as important 
a subject for careful and untiring investigation as that 
of the provision of boats. Cases of fires in ships are 
by no means infrequent, but the large majority of 
them take place in harbour. A special report by a 
Lloyd’s Committee on Fires on Ships stated that of 
627 cases of fire which were investigated 403 occurred 
in port, and only 224 at sea. Since that report was 
issued the risks from fire have been greatly reduced, 
both by the more extensive use of steel and by the 
installation in most large ships of a chemical fire- 
engine plant designed to cope with fire by the use of 
carbonic acid or other gas which will not support 
combustion. Generally the outbreak can be either 
extinguished or smothered to such an extent that the 
vessel may reach port in safety; but occasionally 
even these means are insufficient, especially when it 
is impossible to prevent the free flow of air to the seat 
of the conflagration. There are many causes which 
may originate fire on shipboard. Of 75 cases investi- 
gated 29 were due to accident or carelessness, 24 
were caused by defective arrangements of boilers 
or bunkers, electric wiring, or cabin stoves, 10 were 
caused by lamps or lamp explosions, 8 by spon- 
taneous combustion of materials, and of 4 the 
causes were undiscoverable. Whatever may have 
been the o:lginating cause on the Volturno, it 
is evident that the outbreak was serious from 
the outset, and that the fire-fighting installation 
available on the ship, which was no doubt considered 
ample, was inadequate to prevent its spread or 
even to check it to any great extent in the face of the 
gale, which probably fanned the flames into ever- 
increasing intensity. 

Of all the terrors of the sea, fire is, and always has 
been, the greatest, and when to this is added the horror 
of a raging sea, making the launching of boats practi- 
cally impossible, it is only too painfully obvious that 
prevention of fire is vastly more important than 
provision of boats. In this case the boats were not 
only useless, but appear to have been almost the sole 
cause of the long list of fatalities. This feature of 
the tragic occurrence may be repeated at any time, 
even when there is no fire, for the necessity of leaving 
a ship in stormy seas may occur from quite other 
causes. The one cause for gratitude in the disaster 
is the beneficent use of wireless telegraphy, which 
has once more proved the invaluable worth of an 
invention which has given to the seaman the power to 
annihilate distance and to call to his aid ali the 
bravery and gallantry of his kind. If science can do 
so much, surely it is not a fanciful thing to ask that 
it shail also provide ships that will not sink, or sink 
so slowly that help may be obtained in good time, 
and will not burn, or burn so slowly that no vessel 
need, for that cause, be abandoned on the high seas. 


Impartial Inquiries. 


Employers in the United Kingdom naturally 
take a deep interest in the settlement of trade disputes. 
Since the ill-fated Trades Disputes Act of 1906 they 
have been thrown very much upon their own resources. 
The courts are no longer open to them; but, as if 
to stop this leak in the fountain of justice, the Board 
of Trade occasionally sends forth an emissary who 
hears and gives a kind of quasi judgment upon 
the matter in dispute. When employers and 
workmen submit their differences to the considera- 
tion of a Board of Trade arbitrator they naturally 
expect that the inquiry shall be conducted in 
accordance with established precedent. The nature 
of the evidence upon which the tribunal will rely 
may be different in different cases. In one case 
the arbitrator may invite speeches by or on behalf 
of both sides, those speeches to be unsupported by 
testimony. In a second case he may require all 
statements to be supported by sworn testimony. 
In a third case he may refuse to rely upon the evidence 
of any person who declines to submit himself to cross- 
examination at the hands of the other party. Which- 
ever of these three courses is adopted, a fairly satis- 
factory result may be obtained. In a trade dispute 
the naked facts are often common ground. It is a 
principle which is at stake, and all the parties desire 
is a judicial expression of opinion as to the principle. 
Finally, so long as the same niethod of presenting 
its case is open to and is required of each side to the 
dispute, no one can say that the hearing so far as 
mere procedure is concerned is other than impartial. 

Having premised this much, it is instructive to 
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consider the inquiry which came to an abrupt con- 
clusion in Dublin on October 6th, and to speculate 
upon the reasons why it was a “hopeless” failure. 
From the outset the employers were willing to lay 
all their cards on the table. They appeared by 
counsel, they called witnesses and submitted them to 
cross-examination. They demanded a public inquiry 
so that the public might judge between them and the 
men. The attitude of those who represented the 
English Transport Workers’ Federation and the 
Dublin Transport Workers’ Union was different. 
They asked for a private inquiry. They called no 
witnesses to be cross-examined ; and although sundry 
labour leaders made speeches, and one or two of them 
answered questions, the employers’ real opponent, 
Mr. Larkin, declined to submit to cross-examination, 
although he had himself cross-examined the employers 
and their witnesses at considerable length. As 
Mr. Healy said in his final statement after the judg- 
ment was given: “We naturally expected that 
witnesses would be put forward on the other side 
with the object of rebutting it [the evidence]. Yet 
not only was no attempt made to disprove this 
evidence, but the secretary of the Transport Union 
failed—in spite of his undertaking—to go into the 
witness box or offer any proof to justify the strikes 
and intimidation by which industry has been paralysed 
for so long. The speech he was permitted to deliver 
even contained fresh imputations against the em- 
ployers, and was only listened to by us on the basis 
that his allegations could be sifted by cross-examina- 
tion or would be substantiated by evidence. This 
was not attempted, although none of our witnesses 
had been questioned by him on the fresh matters 
which his speech so unfairly introduced.” In these 
circumstances are the employers greatly to be blamed 
if they decline to accept the findings of the Court, 
or to negotiate with the men upon the lines suggested 
by the arbitrator sent over to Dublin by the English 
Board of Trade? If, in the course of an ordinary 
judicial investigation, one side refuses to call witnesses 
or to submit any witness to cross-examination, its 
case generally goes by the board, while its failure to 
adduce reliable testimony is generally made the 
subject of severe comment by the Bench. Having 
regard to the course of events before Sir George 
Askwith in Dublin, we should have expected him to 
declare the employers’ case proved, and to comment 
on the fact that no evidence was advanced by the 
other side. But he did not do so. It is true he did 
say that the employers had proved their case so far 
as the sympathetic strike was concerned, but he 
discounted that concession by declaring that in 
requiring employees to sign off the Transport Workers’ 
Union the employers were “imposing conditions 
contrary to individual liberty and which no workman 
or body of workmen could reasonably be expected to 
accept.” Employers will measure the value of this 
obiter dictum by the evidence which was adduced 
before the tribunal which gave utterance to it. For 
years the employers of Dublin have been terrorised 
by Mr. Larkin, his union and his sympathetic strikes ; 
and now, when they take a step into which they have 
been forced, it is declared, on the “ testimony” of 
a man who refuses to be cross-examined, that they 
are “imposing conditions contrary to individual 
liberty.” Is it not clear when we look back on the 
whole matter why the representatives of labour 
wished the discussion to be held in private? They 
wanted to conceal the nakedness of their case from 
the public gaze. They knew that when all the facts 
were out, the court of public opinion would be against 
them. 

What we have said above most intimately concerns 
Dublin and the disputes between employers and 
workmen in the city ; but it has a wider significance. 
Of*what use, to employers, are these so-called im- 
partial Board of Trade inquiries if run on the lines 
of that which we have considered ? Their only real 
chance of success lies in the fact that both sides are 
able to lay their cases before an independent arbi- 
trator. The mere act of doing so is often sufficient 
to clear away half the difficulty. But if it is to be 
possible for one side to refuse evidence after the other 
side has given its, and still to get a judgment in its 
favour, employers will look upon such tribunals with 
suspicion. They cannot be blamed if they refuse 
in future to come out into the open unless :he men 
on their side and through their representatives are 
prepared to do the same. 


Electric Transmission for Ships. 


THE idea of using electrical transmission on ships 
has been before the engineering profession for a long 
time. Indeed, it would be difficult to name an 
electrical subject that has been dwelt upon at greater 
length or one that has Jed to more discussion. But 


to imagine that marine engineers could be led to adopt 








electrical transmission on ships by constantly setting 
forth its advantages on paper is almost as foolish as 
expecting a commercial traveller to sell, say, a new 
style of hat by visiting shopkeepers without a sample. 
Yet exponents of the system had been talking 
about it for years, and wondering why it made so 
little headway, and it was left to Mr. H. A. Mavor 
to produce a sample. ‘The Electric Arc, though 
little more than a model as compared with some 
designs put forward, demonstrated that the idea was 
practicable, that under certain conditions it presents 
advantages, and that a short circuit is not likely to 
kill everyone in the engine-room. Following the 
Electric Are comes the Tynemount—a ship of much 
larger dimensions, of which a description appeared in 
our last number. 

We have set out the advantages claimed for the 
scheme on various occasions. The objects aimed at 
by Mr. Mavor are to provide a means of adapting 
the speed of the engine to that of the propeller, to 
combine the powers of individual engines or to use 
the power units separately, to provide a simple 
method of reversing, and to introduce a remote 
control system when necessary. The description of 
the Tynemount may lead one to the conclusion that 
these advantages have been secured at considerable 
expense; but what we have to consider is how the 
same objects could be attained by other means, and 
whether the net gain adequately compensates the 
losses and the initial outlay. In discussing this 
question engineers have in many instances failed 
to recognise that different cases must be con- 
sidered. They have given way to generalisa- 
tion, and have so led others to denounce the 
scheme in very unmistakable terms. We believe, 
however, that Mr. Mavor recognises that whilst 
his scheme presents advantages for one type of 
ship and for one set of conditions, it might be 
totally unsuited for another ship working under 
different conditions. But, unfortunately, some elec- 
trical engineers will not admit this. They seem to 
consider — without any apparent reason — that 
mechanical gearing and other arrangements have 
no legitimate right to existence, and that whenever 
a ship is propelled by a turbine, or an oil engine, 
or a gas engine, electric transmission should be 
introduced. The economic advantage possessed 
by the system on a ship such as the T'ynemount, 
which is designed to run for prolonged periods 
at speeds materially below the maximum speed, 
lies in the fact that the engines need not run under- 
loaded. Here, clearly, we have a plant that works 
under variable load, and we all know—or, at least, 
those of us who have had anything to do with running 
electric light and power plants—that the proper 
thing to do is to keep all sets fully loaded, or as 
nearly so as possible. It is bad practice to run two 
engines at half load, and whenever this is brought 
about by the conditions prevailing outside, the whole of 
the work is transferred to one engine and the other 
stopped. Mr. Mavor has applied this idea to the 
propulsion of a ship, and it is conceivable that it 
may lead to a distinct gain on a vessel working under 
conditions such as those imposed upon this new 
vessel. We stated last week that as the power 
required to drive the ship at full speed is about double 
that necessary at three-quarter speed, one of the 
engines can be put out of action under the latter 
conditions. But when it comes to ships that are 
nearly always operated at maximum speed these 
advantages disappear, and there can be no doubt 
that in such cases mechanical transmission is prefer- 
able; indeed, under normal conditions it would 
appear to be possible to do with oil engines, but 
without the electrical plant, all that Mr. Mavor does 
with the two combined. Anyone who has studied the 
various electrical systems that have been put forward 
cannot fail to notice that Mr. Mavor has tried hard to 
eliminate complications. There is little beyond the 
two generators and the two motors. The switchgear 
is simple, and there is an entire absence of delicate 
instruments. Only one other worker in the field has 
developed a system on a large scale, and that is Mr. 
Emmet, of the General Electric Company of America. 
But Mr. Emmet’s equipment is more complicated than 
Mr. Mavor’s. For one thing, he uses both squirrel 
cage and slip ring motors, the latter having large 
resistances in the rotor circuit. Mr. Mavor dis- 
penses with the slip ring motor, but retains the 
squirrel cage machine, which is unquestionably the 
best for use at sea. Furthermore, it is to be per- 
ceived that under no conditions of working are the 
generating sets on the Tynemount connected in 
parallel, and there is therefore no need to synchro- 
nise them. Synchronising under the most favour- 
able conditions is not an easy task. It involves the 
use of delicate instruments, and altogether it is an 
operation that never ought to be performed on a 
ship. 





We see, then, that Mr. Mavor has evolved a simple 
system. It is a system which not only provides a 
means of enabling the propeller to be run at a lower 
speed than the engine, but one which would seem to 
introduce other economies. Unlike many a scheme 
that has been put forward, it is at least worth watching, 
But it has not only to prove that it is economical, 
that it is trustworthy, that it is easy to handle, but 
it has to prove that in these respects it is better than 
the direct drive. Unless it can do that the marine 
engineer will remain fast in his adherence to the 
simpler plan. 
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Liquid Steel : Its Manufacture and Cost. 
Carnegie, assisted by Sidney C. Gladwyn. 
10 plates and 252 illustrations in the text. 
Longmans, Green and Co. Price 25s. net. 

THE literature of the metallurgy of iron and stee| 
grows apace, although much of it is unfortunately 
of academic interest only, or is devoted to physico- 
chemical considerations which may or may not be 
of general practical utility. Indeed, it may be said 
that, bearing in mind the vast intrinsic and techno- 
logical interest attaching to practical metallurgy, 
the number of really good text-books, whether 
emanating from America, France, Germany or our 
own country, is exceedingly small. In a wilderness 
of letterpress the oases are few, and since the publica- 
tion of Dr. Percy’s monumental work nearly fifty 
years ago, the number of really practical books which 
have appeared dealing with the subject of metallurgy 
in general, and that of steel in particular, may be 
counted on the fingers of both hands. Amongst the 
books that stand out as worthy of a permanent 
place, not only in the works laboratory—the shelves 
of which tend to become unduly encumbered 
but in the general manager’s office as well, those of 
Ledebur, Howe, Harbord and Hall, Campbell, 
Richards and Dichmann deserve special mention, 
but within the domain which Mr. David Carnegie 
and Mr. Gladwyn have made more particularly their 
own, * Liquid Steel’ ranks easily first. The title 
clearly conveys the scope of the work, although 
liquid steel] is not to be taken in the German sens: 
of flusseisen—a term which is practically confined 
to dead soft ingot steel—nor does it exclude crucible 
steel, although this is sometimes regarded as being 
** initially,’ as Professor Howe would say, of plastic 
origin. Indeed, the section on crucible steel is exceed- 
ingly good, and bears the marks of first-hand ac- 
quaintance with the subject, which cannot always 
be said of many books which have dealt with crucible 
steel. 

Messrs. Carnegie and Gladwyn’s work is wonder- 
fully complete, and although having once made 
such a statement it is the reviewer’s bounden duty 
immediately to modify and attenuate it by pointing 
out the authors’ sins of omission, this is not, in the 
present instance, an easy task. The manufacture 
of liquid steel is treated in the present volume more 
exhaustively and in greater detail than it has ever 
been treated before, and the work fully deserves the 
somewhat trite commendation of being a veritable 
vade mecum of processes and appliances. It must 
have entailed an enormous amount of labour to 
compile, and it cannot fail to be of the very greatest 
value to those for whom it is intended. Descriptions 
of processes and appliances have been written more 
or less successfully before, but the special feature 
of the present work is the wealth of information 
relating to costs—costs of materials, of plant, of 
construction, of maintenance, of depreciation, and 
last, but not least, of labour. These confer on the 
book a character of specialised value which differ- 
entiates it from all previous manuals on the manu- 
facture of steel. The authors have drawn copiously 
from the encyclopedic volumes of the Iron and Steel 
Institute ‘‘ Journal,” but in so doing they have shown 
the utmost discrimination, and have always kept 
well in mind the severely practical aspects of their 
subject. 

With so much that is praiseworthy, it is perhaps 
captious to criticise too minutely the small omissions 
or minor inaccuracies inseparable from the first 
edition of a work so comprehensive and so generally 
excellent. It may, however, be surmised that a 
second edition will soon be called for, in which case 
it may be well to draw the authors’ attention to 
such points as might be considered worthy of correc- 
tion in subsequent issues. Thus, in the second chapter 
the statement that oxides of iron form the chief 
constituents of iron ores which are of any commercial 
value, needs modification to include the numerous 
and growingly important carbonate ores, of which 
the Lorraine deposits constitute noteworthy instances. 
Some of the analyses quoted in Table II. might have 
been dispensed with on the score of extreme old age ; 
52 and 53 per cent. of ferrous oxide in clay and 
blackband ironstones respectively are echoes of a 
time long past; they certainly do not occur now, 
such ores having been long since exhausted. Similarly, 
the figures quoted from Bell’s book, on page 9, have 
little bearing on present-day congitions. A few 
misprints may also be noted. On page 117 Holley 
is described as Alexander M. Holley, although his 
name is rightly given elsewhere, and on page 124 
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Mr. Gilchrist’s second initial is given as +.’ instead 
In the same chapter some remarks by 
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pC, 
Mr. A. W. Richards on the subject of high silicon 
phosphori¢ pig iron are quoted, after which the 


authors go on to say ‘“‘the name of Richards, has 
peen associated with the basic process since its 
inception.” This is perfectly true, although, in the 
context, a trifle misleading. The latter reference 
is to Mr. E. Windsor Richards, of course, Mr. A. W. 
2ichards’ father. 

hese, however, are all very small matters which 
in no way detract from the value of the work. The | 
section on electric furnaces is full and up to date. | 
Possibly the authors might, however, be disposed to | 
amplify a little the section on gas producers, which | 
omits several well-tried types and deals rather in- 
adequately with some others. The details as to} 














NEW ENGINEERING LABORATORY AT DUNDEE 


costs will form a most valuable means of comparing 
conditions in various countries and of estimating 
the degree of success likely to attend the erection of 
new undertakings at home and abroad. As Indi and 
China are promising fields for future enterprise, a 
few details relating to conditions in these countries 
would be of value. 

It remains to be added that the illustrations are, 
on the whole, exceedingly good and clear, while the 
production refleets credit on authors and publishers 


alike. 








THE NEW ENGINEERING LABORATORIES AT 
UNIVERSITY COLLEGE, DUNDEE. 

University CoLLeGcr, Dundee, which was founded 
in 1880, was united to the University of St. Andrews 
in 1890. The Union was dissolved in 1895, but 
reconstituted in 1897, since when the College has 
formed an integral part of the University. 

The Chair of Engineering was one of the first to 
be established, and in 1882 Professor (now Sir Alfred) 
Ewing, K.C.B., was elected as its first occupant. 
He was followed in 1891 by Mr. T. Claxton Fidler, | 
M. Inst. C.E., on whose resignation in 1909 the present 
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pendent electrically driven Worthington surface- 
condensing plant, and its power is absorbed and 
measured by a modified Appold brake. The speed 
conjunction with Professor Gibson, and the work was , may be varied between 70 and 140 revolutions per 
begun. The building which was opened on Tuesday | minute, and the normal power developed at 100 revo- 
last by Sir Alexander B. W. Kennedy, and which | lutions with 250 lb. boiler pressure is 100 horse-power. 
has been erected at a cost, including equipment, of | The gas engine, of 30 horse-power, with its suction gas 
about £16,000, forms an L-shaped block. The main | producer, has been presented by the National Gas 
building, forming the north side of a quadrangle, is| Engine Company, Limited. Town or producer gas 
of two stories in height, broadly treated in a domestic | may be used. The engine is fitted with tube and 
form of classical design and roofed with a steeply | magneto ignition, and with devices for varying 


ment of the Scottish universities. In 1909-10 
plans for the new building were prepared by the | 
architects, Messrs. Sir Rowland Anderson and Paul, in 
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REFERENCE LIST 
HYDRAULICS LABORATORY THERMODYNAMICS LABORATORY 

1 Hydraulic Flume 1 Horizontal Compound Tandem Steam Engine 
2 Centrifugal Pump 2 Surface Condenser 

3 Reciprocating Pump 3 Air-Pump & Measuring Tank 
4 Air Compressor i ing Water M 9 Box 
5 Air Vessel 

6 Turbine 

7 Pelton Wheel 
& Tank Table 

9 Vortex Tanks 
10 Impact of Jets 
11 Wall Table 
12 Static Gauges 




















4 ] 
5 Gas Engine 
6 Petrol Motor 

7 Dynamo - Petro! Motor Brake 

8 Suction Gas Producer 

9 Feed Pump & Measuring Tank 
10 Babcock & Wilcox Water Tube Boiler 
11 Green's Economiser 
12 Babcock & Wilcox Superheater 


13 Underground Tank Capacity 1200 gals. 13 Fan 
14 ' ” . 2000 .. 14 Live Steam Feed Heater 
15 7800 . 15 Forge 


16 Coal Bunkers 

17 Calorimetry 

18 Gas Analysis 

19 Jacket Water Tank 

20 50 Ton Testing Machine 
21 Hydraulic intensifier 
22 Hydraulic Bridge 
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the clearance. Arrangements are made for measuring 
the amount and heating value of the fuel used, 
whether solid or gaseous, and for obtaining a complete 
heat balance for both engine and producer. ‘The 
petrol motor is a 14-16 horse-power Argyle motor car 
engine mounted on a stationary bed-plate. The 
power is absorbed and measured either by a Prony 
brake or by an electrical brake. 

The heat engine-room also contains all the apparatus 
necessary for the measurement of the heat values of 
solid and of gaseous fuels, for the analysis of flue, 
exhaust, and fuel gases, and for the measurement of 
the dryness of steam, &c. 

The steam-raising equipment consists of a Babcock 
and Wilcox boiler, with independent Babcock and 

| Wilcox superheater and Green’s economiser. The 
normal working pressure is 250 Ib. per square inch. 
The boiler has a heating surface of 526 square feet, 
and evaporates approximately 1500Ib. of water 
per hour under normal conditions. It can be operated 


pitched roof of grey slate. This contains the lecture- 
rooms, drawing-oftices, library, private rooms, and 
hydraulic laboratory, with two rooms set apart for 
a possible future architectural department. A strik- 
ing feature is provided by the central tower, some 
80ft. high, which accommodates the fan and 
machinery for the forced ventilation of the building, 
and also contains a water storage tank of 10,000 
gallons capacity from which the mains in the hydraulic 
laboratory are supplied. The lower storey of the 
principal elevations to the quadrangle is built of a 
cream-colour stone, and the upper storey of red 
Dumfriesshire stone, the whole being designed to 
harmonise with the recently erected physics building, 
which forms the west side of the quadrangle. The 
east wing of the building contains the heat engine 
laboratory and boiler-house ; the strength of materials | 
laboratory ; the cement testing room, and workshop. 

Owing to the completion in 1910 of the Peter’s 
Electrical Engineering Laboratory, the College is 
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PLAN OF FIRST AND ATTIC FLOORS 


Professor of Engineering, A. H. Gibson, 
elected to the Chair. 

lor some few years after the foundation of the College | 
the facilities for the experimental teaching of engi- | 


D.Se., was | 


neering were very meagre, and it was not until 1887 | 
that a suitable engineering laboratory was provided. | 
As time went on this building and its equipment | 


became inadequate for the number of students wishing | a Diesel oil engine and a steam turbine in the near | 


to take advantage of its facilities, and the University 
authorities decided to build and equip a new engineer- 
ing block with laboratories, lecture-rooms, and draw- 
ing-offices, utilising for 


equipped for the study of this branch of engineering, | either under natural or induced draught, an elecirically 
and the present laboratories are devoted to the | driven Keith and Blackman fan being provided for 
investigation of problems involved in civil and | induced draught.~ An electrically driven feed pump, 
mechanical engineering. |a@ Davie and Horne live steam feed heater, an auto- 

The heat engine equipment at present includes an | matic CO, recorder with pressure and vacuum gauges 
experimental steam engine, a gas engine, and a petrol | and thermometric appliances complete this portion of 
motor, while provision is made for the installation of | the equipment. 

The strength-of-materials laboratory equipment 
consists of a 50-ton Buckton single-lever testing 
machine fitted for tension, compression, and cross- 
tests, and with autographic recorder, 


future. The steam engine, which has been specially 
designed for experimental work, is of the horizontal | 
tandem-compound drop valve type, with cylinder and | breaking 


the purpose a grant of | receiver jackets, any or all of which may be utilised | an alternating stress machine and cement testing 


£10,000 made by the Carnegie Trust for the develop-' as required. It works in conjunction with an inde- | machine, along with apparatus for determining the 











418 


THE ENGINEER 





Ocr. 17, 1913 








moduli of elasticity and rigidity, and for investigating 
the strength of struts and the elastic vibrations and 
deformations of structures. Tests of the strength 


| 
| 


LLOYD'S REGISTER OF SHIPPING. 


THE annual report of Lloyd’s Register of Shipping for 


and elasticity of materials for the public are under- | the year 1912-13 has just reached us, and from it we learn 


taken in this department. 

The hydraulic laboratory equipment includes a 
24in. Pelton wheel, a 9in. inward flow pressure turbine, 
an electrically driven centrifugal pump capable of 
discharging 450 gallons per minute, an Oddie-Barclay 


high-speed differential reciprocating pump, a flume | 


3ft. broad and 45ft. long for the study of weir and 
channel flow, and apparatus for studying the friction 
of fluids in pipes, the impact of jets, &c. The various 
hydraulic machines can be supplied with water under 
a head of either 65ft., 140ft., or 600ft. 

The workshop is situated above the engine-room, 
is provided with lathes, planing and shaping machines, 
&e., and is used mainly for the manufacture and repair 
of experimental apparatus for the department. The 
drawing department consists of two well-lighted 
rooms with a total area of approximately 1500 
square feet. It contains a collection of models 
and of working drawings with the usual drawing 


that at the close of the twelve months ended June 30th, 
1913, 10,466 merchant vessels, registering over 22} million 
tons gross, held classes assigned by the Committee of 
Lloyd’s Register. The details are as follows :- 


Vessels Classed in Lloyd’s Register Book at June 30th, 1913. 














Material of British. Foreign. Total. 
construction and | --_-—— } 
description. | No. Tonnage. | No Tonnage. | No. | Tonnage. 
Se CEE AR, (SAR Re © = 
Iron and steel : | | | 
Steam .. .. | 5912 | 13,103,399 | 3502 8,152,661 9,414 | 21,256,060 
rer i 355,859 | 660 1,052,704 921 1,408,563 
Wood & composite : | | 
Steam and sail ..| 124 15,985 7 1,307 131 17,292 
Total J | 6207, 13,475,248 4169 9,206,672 | 10,466 | 22,681,915 





During the year the Committee assigned classes to 
651 new vessels. Their registered gross tonnage amounted 
to 1,664,667 tons, which total is the highest for one year 
ever recorded in the history of the society. Of the 651 











eight to six per shaft, and at the same time to make the 
cylinders of such larger dimensions that a considerably 
| higher power will be developed upon each shaft. F 
>: may also be mentioned that the Juno, as well as the 
| Vuleanus, referred to last year, engined by the Neder. 
| landseche Fabriek van Werktuigen en Spoorweg-Materice] 
|} and managed by the Anglo-Saxon Petroleum Company, 
| have proved so satisfactory in service that the owners 
| have put them to work in their local trade in the East, 
| In addition, these builders have now in course of construc. 
tion at Amsterdam eleven sets of Diesel engines for six 
vessels to be classed with this Society. 

In some vessels fitted with Diesel engines there have been 
minor difficulties with details, such as pistons, cylinder 
covers, &c., but these appear to have been overcome. It 
was only to be expected that in the early stages of the 
application of these engines to sea-going purposes some 
troubles would arise. The Society’s surveyors are, how- 
ever, noting the results of the experiences which are being 
obtained from the engines now at work, and the facts are 
being collated and analysed by Mr. Milton, the Societys 

| chief engineer surveyor, who has devoted particular attey- 
tion to, and has made a special study of, Diesel engines, 
upon which he is a leading authority. As the number of 
engines increases and experience accumulates there will 











CORNER OF |THE HEAT ENGINE LABORATORY 


tables and facilities for the use of the students. 

The intending student may either take a one, two, 
or three-year course of lectures and laboratory work, 
or may take the regular three years’ course of engineer- 
ing work leading to the degree of B.Sc. in civil, 
mechanical, or electrical engineering. 

By the courtesy of Professor Gibson we are enabled 
to give the foregoing particulars and to reproduce 
the accompanying plans and views. 








FORTHCOMING MEETINGS. 
No. II. 


As our readers are aware, it is not the practice of the 
Institution of Civil Engineers to settle beforehand a com- 


plete programme of papers to be read and discussed during | 


the session, The papers ordered by the council to be 
submitted for discussion are brought forward at such times 
and in such order as may be found desirable. We are 
told, however, that during the early part of the session 
consideration will be given to the following subjecis :— 
“The Construction of the White Star Dock, &c., at 
Southampton,” ‘‘ Superheating of Steam in Locomotives,” 
“The Transandine Railway,” ‘“‘ New Harbour Works and 
Dockyard at Gibraltar,’ and ‘“ Cyclical Changes of 
Temperature in a Gas Engine Cylinder.” 

At the opening meeting of the Institution of Mechanical 
Engineers, which will be held on October 24th, a paper 


| struction twelve months ago have been completed ; © 
are now being fitted on board, and some are still unfinished. | 
At the present time there are in service twelve sea-going | 


new vessels, 593 represent steamers of 1,643,250 tons, 


and 58 sailing vessels of 21,417 tons, all of which were | 


constructed, in accordance wit approved plans, under 
the special supervision of the Surveyors to Lloyd’s Register. 
Of the total, 1,010,876 tons, or about 60} per cent., were 
built for the United Kingdom, and 653,791 tons, or about 
39} per cent., for the British Colonies and foreign coun- 
tries. During the twelve months ended June 30th, 1913, 
plans of 752 vessels representing two million tons of ship- 
ping were passed by the Committee ; and at the end of 
September the new tonnage actually in hand under the 
special survey of the Society reached the total of 2,048,136 
tons. In addition to the recently issued French transla- 
tion of the Society’s rules, a German translation will 
shortly be available. This has been prepared to meet the 
convenience of shipbuilders and engineers in Germany, 
where a large amount of tonnage is being constructed under 
the special survey of the Society’s surveyors. 

In last year’s report reference was made to the increasing 
employment of the Diesel engine for sea-going vessels. 
Some of the engines of this type which were under — 
others 


vessels classed with this Society, which are propell:d by 
Diesel engines, and there are twenty-five others being 


| built under the inspection of the Society’s surveyors. 
| Amongst those which have been completed to the Society’s 


will be read by Mr. R. B. Creak on “ Flour Mill Machinery.” | 


This paper was crowded out of the programme for the 


summer meeting in Cambridge; it has since been con- | 


siderably enlarged. There will be two general meetings 


in November on consecutive days, one in Manchester and | 


one in London, at both of which a paper by Professor 
William Ripper will be read and discussed. The paper is 
entitled “ Cutting Power of Lathe Turning Tools.” The 
secretary informs us that it is impossible to say anything 


about subsequent meetings, but among the many subjects | 


under consideration the following will probably be brought 


forward :—‘‘ Tests on Gas Engines,” ‘‘ Some Methods of | 


Welding,” and “‘ The Development of Road Locomotion.” 
The programme of the Graduates’ Association indicates 
that the graduates are going to be busy. On October 18th 
a visit is to be paid to Messrs. Joseph Baker and Sons’ 
works at Willesden Junction. At a meeting on November 
10th Mr. R. D. MeGroarty, of Newcastle-on-Tyne, will 


Name of vessel. Tons. Engines made by 
| Fordonian os . 2368 The Clyde S.B. and E. Co., Limited. | 
Hagen 5460 Fried Krupp A.G. 
Wotan 5703 Reiherstieg Schiffs. and Mach. 
Fabrik. 
Four-stroke Cycle Type. 
Suecia .. .. «- 3730 
me gestae oe Burmeister and Wain. 
Annam 4 | 
Juno.. 2345 Ned. Fab. van Werk. en Spoorweg- 


present a paper entitled ‘“‘ Modern Methods of Steam | 


Raising.” The next item on the programme is a visit 
to the works of the British Oxygen Company at West- 
minster, S.W. This will take place on November 15th. 
Mr. J. Drummond has promised to present a paper on 
December 8th. The title is ‘“‘ Shipbuilding and Shipyard 
Practice.” . 
W. and G. du Cros at Acton Vale on December 13th. The 
first meeting in the new year will be held on January 12th. 
On this occasion Mr. H. C. Armitage will read a paper on 
“The Arrangement of Modern Engineering Shops.” On 
the 17th of the same month the graduates are to pay a 
visit to the works of the London Emery Company, Park, 
Tottenham. The annual dinner will be held on February 
6th. On the following day the graduates will inspect the 


pumping machinery at the Tower Bridge. 





classification since last year’s report may be mentioned 
the following :— 
Two-stroke Cycle Type. 


Materieel. 


The Fordonian, after some preliminary trouble with her 
auxiliaries, made a non-stop run of twenty-six days’ 
duration from the Clyde to Quebec. This vessel is now 
engaged on ordinary service on the Great Lakes of North 


America, and appears from the latest reports to be giving | 
The Hagen made a voyage to | 


complete satisfaction. 
New. York and back, but experienced some difficulty with 
her auxiliaries on the return voyage. In both these cases 


| the main engines were satisfactory. 


A visit is to be paid to the works of Messrs. | 


The Suecia, Pedro Christophersen, Siam, and Annam, 
as well as the Selandia and Christian X., previously built 
by Messrs. Burmeister and Wain, are giving satisfaction 
in their ordinary service. These builders have now in 
hand at Copenhagen and at Glasgow twenty-three sets 
of Diesel engines for fourteen vessels to be classed by 
Lloyd’s Register. It should be mentioned that with 
further experience of these engines increased economy 
has been effected, and the improvements have been such 
that they have also been applied to the older vessels. The 
confidence which has been obtained as a result of the 
successful working of the earlier vessels, has led the builders 
to reduce the number of cylinders in the later designs from 
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{ doubtless be a general improvement in the designs of 
details, which will thus be made more reliable to with- 
stand the very severe conditions of high temperatures 
combined with the heavy stresses they have to endure. 
This desirable end would, the Society urges, be facilitated 
by a frank interchange of the individual experiences of 
those interested in this type of engine. 

Of the twenty-five Diesel engine vessels referred to 
above as being in course of manufacture, six are to the 
order of the Anglo-Saxon Petroleum Company and seven 
for the East Asiatic Company, of Copenhagen. It is 
interesting to observe from the latest published report of 
the latter company that it has also arranged to replace 
by Diesel engines the present steam engines of three of its 
vessels. These steam engines will be fitted in three other 
vessels under construction for the company, which will be 
engaged in a trade where it will be profitable to use coal 
instead of oil, but for which trade the present three steamers 
are not suitable. z 

During the twelve months ended June 30th, 1913, the 
unprecedented number of 120 vessels of upwards of 5000 
tons have been assigned the 100 Al class. The following 
vessels, each of which exceeds 10,000 tons, have received 
the Society’s classification since the issue of the last annual 
report, viz.:—The Empress of Asia, 16,909 tons, and the 
Empress of Russia, 16,810 tons, for the Canadian Pacific 
Railway Company; the Niagara, 13,415 tons, for the 
Union Steamship Company of New Zealand, Limited ; 
the Andania, 13,405 tons, for the Cunard Steamship Com 
| pany, Limited; the Benalla, 11,118 tons, for the Penin- 

sular and Oriental Steam Navigation Company; the 
| Hawkes Bay, 10,641 tons, for the Tyser Line, Limited ; 
the Bergensfjord, 10,628 tons, and the Kristianiafjord, 
| 10,601 tons, for the Den Norske Amerika Linie ; and the 
Vestris, 10,494 tons, for Lamport and Holt, Limited. 
The latest returns of vessels being built to the Society’s 
| classification show the same tendency towards the con- 
struction of vessels of large tonnage. The returns include 
the following twenty steamers of 12,000 tons and above, 
viz.:—-The Aquitania, 48,000 tons, for the Cunard Steam- 
ship Company, Limited ; the Statendam, 32,500 tons, for 
the Holland—Amerika Line; the Ordufia, 15,600 tons, 
the Orbita, 15,600 tons, and the Orca, 15,600 tone, for the 
Pacific Steam Navigation Company; the Gelria, 15,000 
tons, and one steamer of 15,000 tons, for the Koninklijke 
Hollandsche }iloyd; one steamer of 15,000 tons, for the 
Orient Steam Navigation Company, Limited; the 
Euripides, 14,980 tons, for Geo. Thompson and Co., 
| Limited; one steamer of 14,700 tons, and one steamer of 
12,500 tons, for the Soc. Anon. Unione Austriaca di Nav.; the 
Transylvania, 14,500 tons, and the Alaunia, 12,500 tons, for 
the Cunard Steamship Company, Limited ; two steamers 
| of 12,000 tons, for the Canadian Pacific Railway Com- 
pany; three steamers of 12,000 tons, for the Nippon 
Yusen Kaisha; and the Llandovery Castle, 12000 tons, 
| and the Llanstephan Castle, 12,000 tons, for the Union 
| Castle Mail Steamship Company, Limited. There are 
also numerous steamers of 10,000—12,000 tons each being 
built to the Society’s classification for the Peninsular and 
| Oriental Steam Navigation Company, the Royal Mail 
Steam Packet Company, J. P. Corry and Co., the Federal 
Steam Navigation Company, Limited, the Standard Oil 
Company, 8. Pearson and Son, Limited, the Nippon Yusen 
Kaisha, the Stoomvaart Maatschappij Nederland, the 
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Deutsch Amerikanische Petroleum Gesellschaft, the 
Det Forenede Dampskibs Selskab, and the Soc. Ligure 
Brasiliana di Nav., &c. In addition to the foregoing, 
yessels have been built or are in course of construction, 
with a view to receiving the Society’s classification, to 
the order of the British Admiralty, the Governments of 
the Dominion of Canada, South Australia, the United 
states of America, Austria, Russia, Brazil, Ceylon, Ber- 
muda, and Southern Nigeria, as well as for several of the 
principal railway companies of the world. 

During the period under review plans have been approved 
for vessels of many types, including a coastguard cruiser, 
a non-propelling rock-cutter barge, a pumping steamer 
for land reclamation, a steel screw lightship, and a train 
ferry for service between Quebec and Levis; besides 
other vessels for channel and river service, and various 
coasting trades, as well as dredgers, barges, motor launches, 
&ee. 
The number of vessels built and being built upon the 
Isherwood system of longitudinal traming has largely 
increased during the last twelve months. Up to the end 
of June, 1913, 116 such vessels, representing 052,845 tons, 
had been assigned the Society’s classification, and there 
are now in course of construction under the inspection of 
the Society’s surveyors eighty-five of these vessels, regis- 
tering 451,344 tons—altogether a total of 1,004,189 tons. 

The year under review has witnessed a remarkable 
increase in the amount of tonnage classed by the Society 
in respect of vessels intended tor carrying oil in bulk. 
During the twelve months ended June svth, 1913, no 
fewer than forty-tive such vessels, of 202,005 tons, received 
the Society’s classification. The demand for vessels of 
this description still continues, and there are at the present 
time eighty-three of these vessels, of 381,410 tons, pre- 
paring and in course of construction under the supervision 
of the Society's surveyors. 

Several matters of importance relating to the Society’s 
rules for the construction of ships and machinery have 
occupied the attention of the Technical Committee during 
the year. Among these may be mentioned the revision 
of the rules in connection with the burning and carrying 
of oil fuel, the flash point of which does not fall below 
150 deg. Fah. These rules, originally issued in 1902, were 
framed in accordance with the experience which had been 
obtained up to that time, but since then there has been 
considerable development in the use of oil in place of coal, 
and in making the present revision advantage has been 
taken of the increased knowledge which is now available 
I'he recommendations of the ‘Lechnical Committee have 
been adopted by the General Committee, and the rules 
as now revised and amended are in accord with the most 
recent experience and practice. ‘lhe use of oil fuel with 
a flash point below 100 deg. Fah. has not yet become 
sulliciently general to warrant detailed rules on the subject 
being formulated by the Society, but the Committee gives 
caretul consideration to proposed arrangements in any 
case in which it is desired to use low-flash oil fuel, and they 


have in fact already approved several installations of this | 
| Armstrong College, Newcatle-on-Tyne ; 


kind. 

Another subject which has been dealt with by the 
Technical Committee is the preparation for general con- 
venience of specifications of tests, not prescribed in the 
Society's rules, for steel and other materials. In this 
connection it should be explained that the services of the 
Society’s surveyors are frequently desired to test steel 





material to specifications other than those prescribed in | 


the Society’s rules, and also to test other constructional 
inaterial as to which the rules make no provision. The 
Committee is prepared to authorise the surveyors to carry 
out testing duties of this description not only in respect 
of material required for shipbuilding and marine engineer- 
ing work, but also of material intended for other pur- 
poses, in accordance with any satisfactory specifications 
mutually agreed upon by the manufacturers and pur- 
chasers. In many cases, however, no such mutual agree- 
ment has been arrived at, and the advice of the Society 
is sought asto what would be suitable tests for the materials 
in question. It is believed that the specifications which 
have been recommended by the Technical Committee, 
and adopted by the General Committee, will prove to be 
of much utility to those who may wish to avail themselves 
of the services of the surveyors for such testing work. 
Copies of the specifications can be obtained upon applica- 
tion to the secretary. During the year 1,299,660 tons of 
ship and boiler steel were tested by the Society’s surveyors 
at home and abroad—an increase of 239,549 tons over the 
return for the year 1911—12. 

The total length of chain cable tested during the year 


at the Public Proving Houses in the United Kingdom, all | 
| for the purpose of giving evidence on the subjects under 


of which are under the superintendence of the Society, 
was 402,533 fathoms, in addition to a large quantity of 
ee chains. The number of anchors tested was 

OLSl. 

The consumption of imported frozen and chilled meat, 
dairy produce, &c., is increasing yearly. The number of 
vessels holding the Society’s certificate in respect 6f 
refrigerating machinery——Lloyd’s R.M.C.—continues to 
increase, being now 171. On these vessels 1000 surveys 
have been held by the Society’s surveyors at loading and 
discharging ports during the past twelve months. At the 
present time there are twenty-five vessels being fitted 
with refrigerating machinery under the supervision of the 
Society’s surveyors, the majority of them being of very 
large carrying capacity. 

rhe number of vessels to which freeboards were assigned 
hy the Society under the Merchant Shipping Act, 1894, 
up to June 30th, 1913, was 16,784. The number to which 
ireeboards were assigned during 1912-13 was 491, repre- 
senting an approximate gross tonnage of 1,559,400 tons. 
These figures refer to original assignments, and are quite 
independent of re-assignments under the amended tables 
of 1906. Of these latter cases, 5036 were dealt with up 
to the end of June last. 

: I'he use of wireless telegraphy and submarine signaling 
increases year by year. There are now recorded in the 
Society’s Register Book 1932 vessels fitted with wireless 
telegraphic installations, as compared with 1392 at a corre- 
sponding date last year, and 806 fitted with submarine 
signalling apparatus, as compared with 630 last year. 

; The number and gross tonnage of yachts classed in the 
Society’s Register of Yachts are 701 yachts of 115,599 
tons. Of these, 292 of 100,968 tons are steam yachts and 
339 of 9103 tons are sailing yachts, while 70 of 5528 tons 


ELECTRICALLY DRIVEN PORTABLE PUMPING PLANT 


INDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH WORKS CO, LTD., LONDON, ENGINEERS 

















are fitted with internal combustion engines. Included in 
the foregoing are 22] yachts built in accordance with the 
rules for the construction and classification of yachts of 
the international rating classes under the inspection of the 
Society’s surveyors, ot which 86 have been built abroad. 
These yachts have all received the Special Class R in the 
Society’s Register of Yachts. 

The Society reports with satisfaction that the fourteen 
scholarships granted by Lloyd’s Register for the study 
of naval architecture and marine engineering are so well 
appreciated, and that there is much competition for these 
scholarships, which are distributed as follows :—Three 
in naval architecture at the University of Glasgow ; three 
in naval architecture and three in marine engineering at 
three in naval 
architecture at the University of Liverpool; and two in 
marine engineering in connection with the Institute of 
Marine Engineers. 

The Board of Trade Committee on Bulkheads and Water- 
tight Compartments, of which Dr. Thearle, the Society’s 
chief ship surveyor, is a member, has not yet completed 
its labours. The Society is necessarily deeply interested 
in the investigations of this Committee, which have as 
their object the attainment of the highest possible degree 
of safety of life at sea. Dr. Thearle is also a mamber of 
the Committee appointed by the President of the Board of 
Trade for the purpose of advising him as to the attitude 
which should be adopted by the British representatives 
at the forthcoming International Conference on Load 
Line, and for that purpose to inquire and report whether, 


|and if so, in what respects, the Tables ot Freeboard 


| of systems of fire alarms. 


| 
| 





| revised by the Board of Trade in 1906 need further revision 


in the light of the experience gained since that date of their 
practical working and effect. Upon the invitation of the 
Merchant Shipping Advisory Committee of the Board of 
Trade, the Committee of the Society nomina‘ed Mr. Milton 
the Society’s chief engineer surveyor, as a member of a 
sub-committee appointed to inquire into questions relating 
to the adequacy of the means for extinguishing fire upon 
merchant ships, and also with regard to the installation 
In connection with the Royal 
Commission on Fuel and Engines, which is now sitting 
under the chairmanship of Lord Fisher, the Committee, 
at the request of the naval authorities, authorised Mr. 
Milton and Dr. Thearle to attend before the Commission 


investigation. 

The Committee has to record with regret the death, 
during the past year, of Mr. Charles B. Connell and of Mr. 
Thomas Hughes. Mr. Connell was one of the representa- 


for upwards of twelve years, and by his personal qualities 
and intimate knowledge of the shipbuilding industry 
proved himself a valued consellor in the administration of 
the Society’s affairs. Mr. Hughes had served as a member 
of the Liverpool Committee since 1903, and was elected 
in 1911 to be one of the representatives of Liverpool on 
the General Committee. He brought to the consideration 
of the Society’s business an extended experience of the 
shipping industry, of which he was a leading member. 


The Committee also records with much regret the death of | 


Mr. C. A. Hardman, who was formerly for sixteen years a 
member of the General Committee of the Society. 








A PORTABLE PUMPING PLANT. 


A PORTABLE electrically driven pump suitable for 
dealing with various kinds of liquids has recently been 
built by the India-Rubber, Gutta-Percha and Telegraph 
Works, Co., Ltd., of Silvertown, E. As the accompanying 
illustration shows, the pump and motor are mounted on a 
metal truck, so that the.complete equipment can be trans- 
ferred from one place to another with ease. The particular 
pump shown in the illustration was designed for dealing 
with grape juice containing husks and pulp, but it can 
obviously be used for other liquids if desired. To pre- 
vent damage to the pump in the event of the delivery pipe 


| or more than a year ago by £6,413,021. 


being blocked a relief valve and by-pass are fitted. Unions 
are provided on the suction and delivery sides so that 
hose pipes can be connected to the pump with very little 
trouble. The capacity of the set is 12,000 litres per hour 
against a head of 35ft. Running at a speed of 1000 revo- 
lutions per minute the motor develops 2 brake horse-power 
and drives the pump through machine-cut spur gearing. 
The weight of the complete set with motor and starter is 
523cwt. Motor, pump, and gearing are placed on the 
trolley, so that the weight is equally distributed and a good 
balance secured, and at the same time the equipment is 
stable whilst it is in operation. One man, we are told, 
can move the plant from place to place quite easily. 
The motor illustrated is a continuous-current machine, 
but the builders of these pumping sets also fit alternating- 
current motors when called for. Petrol or paraffin engines 
are also fitted, thus enabling the set to be used in places 
where there is no supply of electricity. 








NINE MONTHS’ GOOD EXPORT TRADE. 


THE satisfaction which generally found expression when 
the half-year’s Board of ‘lrade returns were issued will be 
renewed, and, indeed, iucreased now that the statistics 
for the nine months are available. These are remarkably 
eloquent of the great favour in which the products of 
British engineering establishments are held in all parts 
of the word, and of the steadily augmenting extent to 
which they are being purchased by oversea buyers. It 
is a matter of common knowledge that there never was a 
time when competition, both continental and American, 
was keener than at present, yet, in spite of this growing 
opposition, British trade with all parts of the world 
continues to advance. That the trade ‘“‘ boom” which 
has marked the past two or three years was not over, 
at any rate as regards the oversea demand, so recently as 
the end of September, is very clear from the new returns. 
And the three quarters of the year have been so good that 
even should the rate of progress be somewhat moderated 
during the closing quarter—of which at present the engi- 
neering indents from abroad show no signs—even then the 
complete year 1913 will stand out as one of the test years 
in the history of British oversea trade. 

For the nine months ended September 30th, 1913, the 
value of the exports of British and Irish produce amounted 
to £390,755,609, which was an increase as compared with 
the first three quarters of 1912 of £36,473,014, or over 
10 per cent. The imports amounted to £557,802,135, 


Ween ‘ : : ele | which was an increase of £28,838,523, or over 5 per cent. 
| tives of Glasgow on the Genera] Committee of the Society | 


Raw materials and articles mainly manufactured rose 
from £42,286,680 in the first nine months of 1912 to 
£51,470,097 in the corresponding period of 1913. This 
is an increase cf £9,183,417, or 21} per cent., whilst 
compared with two years ago the increase is 29 per cent. 


| With regard to articles only or mainly manufactured, 


the nine months’ exports this year amounted tv 
£309,427,149, an improvement of £27,516,164, or 9} per 
cent. Compared with two years ago, the increase was 
£43,012,437, or 15 per cent. An improvement of 18 per 
cent. is noticeable in the exports of iron and steel and 
manufactures thereof, which amounted to £40,962,292, 
Compared with 
two years ago the improvement was 26 per cent. Other 
metals and manufactures thereof amounted to £9,972,750, 
an increase of 14 per cent. upon last year and 22 per cent. 
upon two years ago. The trade transacted in cutlery, 
hardware, implements (except machine tools), and instru- 
ments amounted to £5,934,745, which was a little better 
than last year, but 10} per cent. better than two years ago. 
Electrical engineers will be pleased to see an advance of 
17 per cent. in the nine months’ exports compared with 
last year of electrical goods and apparatus (other than 
machinery and uninsulated wire). These goods were 
exported to the value of £3,764,389, and the improvement 
compared with two years ago was very marked, amounting 
to 55 per cent. It will be good news for mechanical 
engineers that machinery (including prime movers) 
was exported during the nine months to the value of 
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£27,489,564, an improvement upon last year of £3,433,179, 
or 14 per cent., and upon two years ago of £4,953,622, or 
20} per cent. Fourteen per cent. also marks the extent 
of the advance made compared with a year ago in the nine 
months’ exports of railway carriages and trucks (not of 
iron), motor cars, cycles, carts, &c., which goods were 
shipped to the value of £8,144,944. Compared with two 
years ago the improvement in this group was 33} per cent. 

Railway construction and extension in India, the 
Argentine Republic, and Australia, in each case upon a 
progressive scale, may be credited with having brought 
about a very good nine months’ period for builders of 
railway locomotives, the increase under this head com- 
pared with a year ago having been from £1,430,977 to 
£2,067,316, or 44 per cent. The Indian demand has been 
specially good, the orders from that country having grown 
in value from £256,878 to £680,705. The increase in the 
case of the Argentine Republic was from £313,432 to 
£494,254, whilst Australia grew from £237,919 to £238,861. 
Rather below last year were these exports to Spain, but 
better than then to other countries in Europe. There 
was a falling off also with British South Africa, and some 
of the minor markets, but increases are recorded with the 
South American States, Ceylon, and the Straits Settle- 
ments. Shipments of road locomotives (including steam 
rollers) rose from £330,735 to £460,842, or by 39 per cent., 
a figure which British traction engine and portable engine 
firms will doubtless highly appreciate. ‘The exports of 
agricultural prime movers improved from £1,046,461 to 
£1,080,829, or by 3 per cent., the trade having fallen off 
with United States, South America, Australia, New Zealand 
and some of the lesser markets, but having considerably 
improved with countries in Europe and also with South 
Africa and India, 

We are particularly pleased to see a good increase 
20 per cent.—-under the inportant head of unenumerated 
prime movers, the augmentation being from £2,619,982 
to £3,390,335. With the exception of Germany and 
Belgium, the demand has been heavier than last year from 
all the markets, and in some instances the progress made 
has been very marked. The increase has extended to 
Russia, France, Spain, and other countries in Europe, 
except Belgium and Germany ; also to the United States, 
South America, South Africa, India, Straits Settlements, 
Ceylon, Australia, and “other countries.” The South 
American advance was from £292,801 to £360,731, the 
Australian from £255,908 to £338,233, the Russian increase 
from £214,836 to £273,420, and the improvement in the 
demand from Spain and the Canaries from £68,373 to 
£255,075. The total exports of prime movers (except 
electrical) advanced in value from £6,050,409 to £7,549,411, 
or 24 per cent., and electrical machinery of all kinds from 
£1,388,027 to £1,669,287, or 20 per cent. 

Altogether the oversea demand for British machinery 
other than prime movers and electrical amounted in value 
to £18,270,866 for the nine months, which was an aug- 
mentation upon the corresponding period of last year of 
£1,652,917, or nearly 10 per cent. Agricultural engineers 
did a little better—2} per cent.—than a year ago, the 
shipments of agricultural machinery increasing from 
£1,326,263 to £1,358,845. The South American, South 
African, and New Zealand demand for agricultural ma- 
chinery was below a year ago, but these fallings off were 
more than compensated for by satisfactory increases with 
Europe, India, Australia, the United States, and ‘ other 
countries.” Boilers were ‘“* down ” on the year, the value 
being £1,274,847, against £1,365,257 ; but the business in 
machine tools grew by 12} per cent. from £646,445 to 
£728,231. We are glad to be able to point out a decided 
forward movement in mining machinery. Under this head 
there is often considerable fluctuation, month by month, 
but taking the nine months’ period there has been an 
advance compared with last year of 22 per cent., the 
£660,367 of the earlier period having now become £805,729. 
Australia is the only market with which there has been 
a drop, progress characterising all the others. British 
South Africa leads the way as usual, its total being 
£342,596, or better by £39,639, the second place being taken 
by countries in Europe with £81,981, or an increase of 
£27,786, and the third by South America with a total of 
£56,725, or an increase of £19,540. 

Textile engineers will be gratified to note a 20 per cent. 
increase in the textile machinery exports, these having 
advanced from £5,033,149 to £6,059,965, or an increase 
of £1,026,816. The chief feature of the returns under this 
head is a substantial improvement with the chief market, 
India, from £857,353 to £1,451,466. With other Eastern 
markets an expanding trade has also been done, notably 
with Japan—from £236,632 to £599,577—and with China 
(including Hong-Kong) from £36,164 to £105,301. South 
America and the United States are both below a year ago. 
With reference to the European demand, the shipments 
to Germany, France, and some other countries have 
declined, but there have been satisfactory advances with 

tussia and the Netherlands. That important section— 
* unenumerated ”’ machinery—can be credited with an 
export value for the nine months of £6,287,806, which is 
an increase of £468,364, or 8 per cent. British South 
Africa and the unspecified markets grouped as “ other 
countries” show a decline compared with a year ago, 
but with all the other markets there has been progress, 
the advances including the following :—Europe, from 
£1,624,301 to £1,827,647 ; South America, from £767,882 
to £930,523 ; India, from £504,917 to £724,672 ; Australia, 
from £587,346 to £644,079 ; Straits Settlements (including 
the Federated Malay States and Labuan), from £105,516 
to £151,871; Ceylon, from £79,006 to £101,065; and the 
United States, from £73,398 to £86,685. 

From the foregoing figures it will be recognised that 
British engineers in nearly all departments have been 
experiencing a decidedly satisfactory time during the past 
nine months in supplying the requirements of oversea 
customers, and we sincerely trust that the remainder of 
the year will witness a continuance of this prosperous 
state of affairs. The great activity of the shipbuilding 
industry of late is evidenced by the unusually good aggre- 
gate of over nine millions sterling (£9,139,809) as the value 
of the nine months’ exports of new ships, not registered 
as British, or registered as British only for purposes of 
delivery or transfer abroad. This amount is more than 
double that for the corresponding period of either of the 
two preceding years. Attention may usefully be directed 
before closing to a few additional features of the returns. 





The coal mining industry has had a busy time in supplying 
oversea wants, the nine months’ shipments of coal, coke, 
and manufactured fuel having risen in quantity since last 
year from 47,546,767 tons to 56,898,208 tons, or by 193 
per cent., and in value from £29,939,766 to £39,755,893, 
or over 32 per cent. The rail mills of the country have 
been kept much more actively engaged than a year ago, 
the reports of railroad iron and steel having improved in 
quantity from 442,696 tons to 542,871 tons, and in value 
from £2,765,025 to £3,988,469. That increasingly im- 
portant branch of the iron trade, the galvanised sheet 
industry, has had a very busy nine months, the quantity 
having increased from 463,141 tons to 561,637 tons, and 
the value from £5,961,501 to £7,537,210. There have 
been large advances with India, Australia, the Argentine 
Republic, and several other markets. A better nine 
months than a year ago has also been experienced by the 
Welsh tin-plate trade, the exports of tinned plates and 
tinned sheets having increased in bulk from 353,977 tons 
to 371,031 tons, and in value from £4,953,876 to £5,460,254. 
Some of the chief increases have been :—India, from 
£567,656 to £792,744; Netherlands, from £433,277 to 
£467,982 ; Japan, from £235,404 to £323,081 ; and China, 
from £103,135 to £252,797. The steady growth of the 
motor car trade is indicated in the advance in the value 
of the shipments of motor cars, chassis, and parts from 
£2,532,573 to £3,167,304. The early stages of what may 
prove in time to be an important industry is seen in an 
increase in the exports of * aeroplanes, airships, balloons, 
and parts thereof ’’ from £14,842 in the first nine months 
of last year to £32,914 in the corresponding period of this 
year. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE INTERNAL FORCES IN A BODY HAVING ORBITAL 
MOTION. 


Sra,—Referring to ““Q. Y.’s”’ letter about balls in a curved 
trough—lI give a sketch of his figure for reference—the pressures 
of the sides of the trough on the balls converge to the centre from 
which the trough is swept, and therefore push the balls together 
as much as their centrifugal force about the point O tends to 
separate them. As to what happens on the moon, of course 
there is centrifugal force there, due to her monthly rotation 
about her own axis, just as there is here on account of the 
earth’s daily rotation about its axis. On the earth’s equator 
the centrifugal force is about one three-hundredth part of the 
weight of a body there, and as the moon’s radius is roughly one- 





third of that of the earth, and the moon revolves on her axis 
once in about thirty days, while the earth revolves once in one 
day, and as centrifugal force varies as radius and square of 
angular velocity jointly, it follows that the centrifugal force on 
a body at the moon’s equator is about one three-hundredth of 
one-third of one nine-hundredth, say, about one eight-hundred- 
thousandth, of the weight of that body on the earth. This is 
not the same as its weight on the moon, by the way, about which 
latter, if I remember rightly, M. Jules Verne, Sir Conan Doyle 
and others give quite correct information. However, the way 
I have put it above gives, I think, a clearer idea than if the 
force were stated in terms of the body’s weight, taken on the 
moon with a spring balance gradusted on the earth. 
Maurice F, FirzGera.p. 
Monkstown, Co. Dublin, October 11th. 


INCREASE IN THE BULK OF CEMENT. 


Srr,—May we bring to the notice of your readers the following 
experiments which we have recently carried out in connection 
with cement grouting ? The matter first of all engaged our 
attention when it became necessary to grout between two 
vertical pipes, the space between the two pipes being 2}in. all 
round, to adepth of 184ft., which would take about 10 tons. My 
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firm has for many years past been in the habit of grouting between 
pipes similar to the foregoing, simply by mixing the cement 
into a slurry and pouring it in between the two pipes, any water 
already between the pipes gradually overflowing as the work 
proceeded. The same method was employed in the present 
instance, but in this case the cubic contents of the space between 
the pipes was calculated beforehand, and it was ascertained 





that the amount of cement grout required to fill it was about 
10 tons, as already stated. It was found, however, that actually 
only half this amount was required. It may be explained that 
before the two pipes were lowered into position the annulus at 
the bottom was carefully cemented up so that no cement or 
water could escape, and before the slurry was poured into position 
the whole space was already filled with water, which could not 
be pumped out. 

The fact that so much less cement than had been anticipated 
was required caused it to be thought that some portions of the 
annular space remained unfilled. Accordingly, in the case of a 
sister bore-hole the precaution of lowering a small tube down to 
the bottom of the piping was taken. Through this pipe the 
cement grout was forced under the action of compressed air, 
the small pipe being gradually lifted as the level of the grouting 
was raised. In this case it was quite certain that every portion 
of the space was filled, yet the cement required was much (he 


same in quantity as in the first bore-hole ; that is to say, only 
about half the calculated quantity of cement grout necessary 
to fill the space. Being desirous of investigating this muaticr 
more fully we carried out a series of tests, these being illustrated 
by means of the accompanying diagrams. 

Test No. 1.--Into a glass cylinder, some 5$in, internal diary ter, 


were first of all poured some 2 quarts of water. Then 3 quarts 
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of cement were mixed with 3 quarts of water and poured into 
the vessel. ‘The water level then rose to 6 quarts 1 pint. The 
final level taken up by the cement was that which represented 
3 quarts 1} pints. We estimate, therefore, that the increase in 
the bulk of the cement was it < 100 = 29 per cent. The 
diagram—Fig. 1— shows graphically the results obtained. 

In test No. Il—see Fig. 2—a glass tube, 2in. in diameter, was 
arranged concentrically within a glass cylinder about 5fin. in 
diameter, and only the annular space between the two tubes was 
filled with materials. Into this space there were first of all 
poured 2 quarts of water. Then 3 quarts of cement were mixed 
with 3 quarts of water, and the mixture poured into the water. 


DATE OF TEST 23 AUGUST 1913 











“ 
$ 3 
7: = TIME 11 O'CLOCK A.M, 
Se 
6 17 
4 Yi. ; Time taken by Cement to 
_| 184} -8°2 inside dia: — settle in present position 
approx. mie 
4 15 = 2 hours 
5 14 
_| 13 1" 
4 pater foot originally rose to 12% 
ery thin Scum on Water ” 
+4 f Level now 11%" 
4 Cement Level now 10'%e6 
_ 25-B-13 
7 A 1% pts. Increase in bulk 
4 =27% 
ds Level of Cement if 
4 : unmixed 812" 
4 | Jets of Air & Cement could 
4 i not be seen as in other tests 
' 
24 ; 
4 ' 
H 
= B Original bulk of Cement 
Z 1 3 quarts 
' 
ir : 
7 ‘ 
2 ' 
4 
ol — 























The water level rose to a point representing 6 quarts 1} pints. 
After 3} hours the cement settled down to a point representing 
3 quarts 1§ pints. The increase in bulk in this case was I 
’ 
x 100 = 27 per cent. 

In test No. III.—shown in Fig. 3—3 quarts of cement were 
mixed with 3 quarts of water, and poured into a glass vessel, 
the level of the mixture reaching a point representing 4 quarts 
*% pint. After two hours the cement had settled to a level repre- 
senting 3 quarts 1 pints, at which it remained. 

Have any of your readers obtained results similar to the 
foregoing ? If so, we should be pleased to have the results of 
their experience. We know that cement when correctly gauged 
undergoes practically no alteration in volume when setting, 
but the experiments above mentioned, which only repeat on a 
smaller scale sets of conditions actually met with in practice, 
evidently introduce other factors. 

For and on behalf of C. Ister anp Co., Limited, 
C. Ister, Managing Director. 
London, October, 9th. 
































SEA TRE ape Dep bt ay BUR ED POE 

















RAE BR Yeh PEE 
' 














THE ENGINEER 


421 





Ocr. 17, 1918 





ee 
A POWER AND HEATING PLANT. 


sin,-In reply to your correspondent “ Industrial,” he will 

know that the British thermal unit of heat is the amount required 

to raise 1 Ib. of water at maximum density through 1 deg. Fah., 

d that 1 Ib. of steam in condensing gives up, roughly speaking, 

1000 units, and will therefore understand that the quantity of 
steam required for the duties specified is :-— 
For Heating Purposes, 

Pounds of 
steam per hour. 


OGOO ER aL Deo ry a 
1000 
Add, say, 10 percent... 6+ ee ue ee ee ee 127 
55,000 X 45 _ 2,475 
1000 
Add about 10 percent... .. +. «- 247 
Vor drying and evaporating purposes 13,500 
Dated: ah, ie, lem (wer we ee ce 17,619 
‘his is the approximate amount of steam required, and if the 
exhaust from the 500 horse-power engine is used, the consumption 
of steam by the engine would be 33.23 1b. per horse-power per 
hour say, about 36 Ib. 
With regard to the pressure of exhaust steam necessary to 


boil liquor, it is possible to boil water with steam at a pressure 
of 2 1b. or 3 lb., but only with a relatively large amount of heating 
The higher the pressure the more efficient the heating 
surface; high pressure is especially desirable for drying and 
evaporating purposes. For economical drying with hot air 
the highest temperature of air permissible should be used, which 
means comparatively high pressure steam for the air heater. 
In evaporating again, especially where multiple effect evaporators 
are used, the higher the initial pressure of steam the larger the 
number of effects which can be employed and the greater the 
economy of steam. 

Taking ell the given facts of the case into consideration, I 
should recommend “ Industrial” to use a single-expansion 
non-condensing engine with two or three cylinders to equalise 
turning moment, working with steam at, say, 155 lb. pressure 
per square inch, and exhausting to @ main at about 45 lb. per 
square inch; the steam consumption should be under these 
conditions about 351b. per indicated horse-power per ‘hour, 
and allowing for a 5 Ib. drop in the exhaust main, there would be 
a supply of steam available for industrial purposes at 40 Ib. 
per square inch. The comparison between this system and one 
in which an economical engine is used exhausting to a surface 
condenser, the supply of steam for other purposes being taken 
from boilers through reducing valve, is as follows :— 

Non-condensing Engine. against 45 lb. Back Pressure. 
Pounds of 
steam per hour. 
‘otal steam for driving 500 horse-power engine and for 
other purposes specified at 351b. per indicated 
horse-power ate se bie ae bs ia ~~ 
Condensing Triple-expansion Engine. 
Steam for driving 500 horse-power engine at, say, 
15 lb. steam per indicated horse-power per hour .. 
Separate supply of steam for industrial purposes 


surface. 


17,500 


7,500 
17,619 


Total te eel) Mey SR see ele Bal lece) Sik, eee 


In the latter case, part of the circulating water might be of use, 
if the liquor referred to is water, thus saving 2722 lb. of steam 
per hour, but even then a saving would be shown by using the 
first system. All the boiling batteries, &c., should be trapped 
and feed returned to boiler. The exhaust pipe should be well 
lagged. I should advise ‘‘ Industrial” to see a consulting engi- 
neer, as there are numbers of points in a plant of this description 
that require careful attention, and which it is, of course, out of the 
question to deal with in a brief letter. 

Urmston, October 8th. A. H. TweE tts. 


Srr,—I have just read “ Industrial’s ” letter in your issue of 
the 3rd inst., and I must say that in my opinion he is not quite 
“playing the game.’ He is, in fact, trying to get ‘‘ something 
for nothing,” instead of employing an expert who after years of 
work and expense has gathered such knowledge as ‘‘ Industrial ”’ 
asks to be given him free, and would, for moderate fees, give 
that gentleman the benefit of. What would the medical pro- 
fession think if anyone wrote to the Journal asking some kind 
doctor to kindly give a set of prescriptions for, say, influenza, 
gastric catarrh, and measles ? 

October 9th. ConsUuLTING ENGINEER. 


SAFETY AND STABILITY OF AEROPLANES, SEA- 
PLANES, AIRSHIPS, &c. 


Sitr,—-I notice that my letter on above subject has brought 

forth only one reply, viz., the letter of September 29th, signed 
“G. E. Blundell,” published in THE ENGINEER of 3rd inst., which, 
however, cannot be considered very illuminating, seeing it 
leaves us exactly where we were or are, with the mere addition 
of a few phrases about static and dynamic thrust, and other 
irrelevancies, but which severely leaves what causes flight or 
how the efficiency of aeroplanes, &c., may be increased alone. 
_ Your correspondent winds up by asserting that “safety will 
increase as the skill of the pilot does,”’ so that we may take it, 
in the opinion of Mr. Blundell, the many experts such as Rolls, 
Cody and others who have ultimately come to grief, were not 
skilled pilots. As to my confusing the action of a propeller 
with that of a fan, as your correspondent kindly states, i would 
only remind him that in the mechanical movement of air pro- 
pellers—so-called—fans, blowers, ventilators, &c., as they are 
named in different countries, are all fans or air movers, so far 
as the creating a partial vacuum on the one side and a pressure 
on the other side are concerned ; while there can be no possible 
comparison between the action of a “ propeller ”’—so called— 
in water and in air. Further, when he states that theoretically 
“one blade would suffice ” for a ‘ propeller,” one is reminded 
of the jocular reply of an eminent shipbuilder to the optimistic 
inventor of a so-called new propeller for ship propulsion that, 
in his opinion, a mop fixed to and revolving with a shaft would 
be as good and as effective a propeller in the water as any of the 
newer fangled notions, 

I am, however, absolutely at a loss to understand how a one- 
bladed or two-bladed “propeller” working in open air can 
possibly “deflect a cylinder of air backwards of indefinite 
length,” when there is unquestionably infinitely more air side- 
slip from the tip or tips of the blade or blades than there is 
backward air-slip in the open, seeing the said propeller would 
not be working within any cylindrical or circular or confined 
opening, as, say, a Blackman or other form of air propeller or 
fan invariably does to be at all effective. I would respectfully 
refer your correspondent to my communication of September 
10th, published in THe ENGINEER of September 19th, page 341, 
which at present alone holds the field, and ask him to bring his 
scientifie and practical knowledge to bear upon it in the form of 
some reasonable reply, if he possibly can, when he will not only 
oblige me, but many others who, I feel convinced, are of the same 
way of thinking on this important subject. 

Since writing my letter of September 10th I may say I have 
been in Germany studying the working and action of a number 
of German military aeroplanes, close up to them, on the spot, 
and have satisfied sapestt that the horizontal and vertical air 
side-slip from the tips of the propellers in front of the aeroplanes 
1s enormous, and that though there is also a very great backward 
action of air volume between and under the planes of the 
machines, there is certainly no positive cylinder of air deflected, 
as stated by Mr. Blundell. 

I need only add, from practical knowledge, that not only are 





cased fans now designed and made to deflect large volumes of 
air at low as well as high velocity, but that open—or what might 
be called propeller—fans can be had suitable for deflecting 
equally large volumes of air at high as well as low velocities, 
with practically equal efficiencies. 

London, October 10th. SS NGINEER. 


POWERFUL LOCOMOTIVES. 

Srr,—The failure of the locomotive to climb the Aisgill grade, 
with a comparative light load, due to a fall in steam pressure 
appears to indicate that any inc-ease in power claimed for the 
British locomotive must be attributed to improved design in the 


boiler and an absence of any improvement in the engine, so far | 


as enhancing the power is concerned. It is true that some 
engines are at work with cylinders having a diameter cf 20ir. 
and 21}in. It is questionable, however, if equal work could not 
be done by the same engines fitted with cylinders 19in. diameter, 
using a somewhat later cut-off in the cylinders. Generally 
speaking, therefore, cylinders of this latter diameter appear 
large enough to tax the largest boiler at present designed. 

It must be obvious that were two cylinders having a diameter 
of 30in. fitted to a British locomotive, there would be a marked 
increase in the power it could develop. It may be argued that 
such an increase is impracticable, as the boiler would fail to supply 
steam to two cylinders of such large dimensions, but this only 
holds good when applied to a simple engine. The object of 
compounding is to allow of high-pressure steam being used over 
a piston area very much larger than that practicable with a 
simple engine. If, then, it is desirable to increase the power of 
all locomotives, and so place in the hands of drivers that reserve 
of power which is at present lacking on British railways, and at 
the same time retain all the advantages of the simple engine, 
all that is necessary is to add two 30in. cylinders—or their 
equivalent—to an existing simple engine now fitted with 19in. 
cylinders. It remains for locomotive engineers to point out 
what objection there can be to such a simple method of enhancing 
the power of a locomotive. 

It may be objected that the tractive power of a locomotive 
when fitted with such large cylinders would be greatly in excess 
of its adhesive weight ; in other words, it would be over-cylin- 
dered. It is questionable if the false notion that a locomotive 
can be over-cylindered is not the real explanation as to why 
there has been no improvement in the efficiency of the loco- 
motive. Let us assume that it is practicable to design a locomo- 
tive with a tractive force 50 per cent. in excess of its adhesive 
weight. Will anyone assert that a driver cannot be found who 
will be able to manipulate such an engine equally as satisfactorily 
as the chauffeur does a high-powered motor car ? 

The adoption of superheating in locomotive practice is con- 
sidered a notable development. Here, again, the improvement 
relates to the boiler. If superheating the steam enhances the 
volume, it should surely lend itself to increasing the range of 
expansion in the cylinders and thus further emphasise the 
important advantage to be derived from the adoption of the 
compound system. 

Brockley, 8.E., October 13th. 


JouN RIEKIE. 


LOADS ON RAILWAY BRIDGES. 


Srr,—In reference to Mr. Ball’s article on the reduction of 
loads on railway bridges, the following applications of equivalent 
uniform load to actual design may be of interest :— 

(1) Given the equivalent uniform load curve for a series of 
spans, for any actual or assumed system of loads, the load upon a 
cross girder or upon a viaduct pin supporting the ends of two 
consecutive spans may be taken as the load upon one railbearer 
length or span at the equivalent rate of loading for two rail- 
bearer lengths or spans. For example, for cross griders l0ft. 
apart, take 10 times the equivalent uniform load per foot for a 
span of 20ft. 

(2) In a main girder loaded through a floor system the load on 
a web member may be determined with a close approximation 
to accuracy from the equivalent load per foot for a span equal 
to the length of the portion of the bridge which has to be loaded 
to produce the maximum stress in the member under considera- 
tion. Taking, for example, a girder of 100ft. span, the bracing 
in the end bay may be caleulated for the equivalent load on a 
span of 100ft.; that in the next bay for the equivalent load on a 
span of 90ft.; and so on. 


London, October 14th. A. H. SHIELD. 





LOSS OF HEAD THROUGH VALVES. 


Sir,—I am seeking some experimental data relating to loss 
of head through ordinary foot valves and strainers, such as are 
used in connection with centrifugal pumps for condensing 
plants. I have approached several authorities, including valve 
makers, but they are quite unable to give me any idea of the loss 
in head through their valves. I am under the impression that 
experiments have been made—I rather fancy in Germany, if 
not in this country—and I shall be glad to know if any of your 
readers can help me in this respect. I particularly wish to know 
the influence on the head of the velocity of water through the pipe 
line, and also whether there is any appreciable difference between 
different sizes of valves for the same pipe velocity. 

Rugby, October 13th. E. R. Briaes. 





AN ARTIFICIAL CHANGE OF CLIMATE. 


Sin,—I observed some time ago in a newspaper an extract 
from an American building and engineering journal a proposal 
of an American engineer to build a jetty out from Newfoundland, 
and so divert the Guif Stream and Labrador Current that Canada 
would have a semi-tropical climate, as also Siberia, and Scotland 
a climate like Japan. As I am very anxious to read the original 
article in the building journal—of which unfortunately the name 
and date I do not remember, except that it was towards the end 
of last summer—I would be very much obliged if some of your 
readers can furnish me with the name and date of the journal 
containing this engineering scheme. 


Aberdeen, October 11th. CLIMATE. 





MANCHESTER ASSOCIATION OF ENGINEERS. 


A LARGE number of members of the above society accepted 
the invitation of Mather and Platt, Limited, to visit their 
works at Newton Heath, on Saturday, the llth inst. After the 
visit, which was much appreciated by all, the members took 
tea together at the Grand Hotel, Manchester, prior to the opening 
meeting of the session. The first business to be transacted at 
the meeting was the presentation of the Constantine Gold 
medal by the President, Dr. Edward Hopkinson, to Mr. V. 
Gartside for the paper entitled ‘‘ Principles and their Applica- 
tion in the Cutting and Generation of Gear Teeth by Modern 
Gear-cutting Machinery,” which he read before the society 
during the last session. Afterwards the President delivered his 
inaugural address, which was largely devoted to the influence of 
electrical engineering on mechanical engineering. Commencing 
with the birth of electrical engineering in the wider sense of the 
term in 1881, the author traced the history and development 
of the dynamo. He said the large Edison dynamos shown in 
the 1881 Exhibition at Paris developed 100 electrical horse- 
power and ran at 350 revolutions. The machine weighed 17 tons, 
of which the armature accounted for 3} tons. An Edison- 
Hopkinson dynamo, constructed some ten years later for the 
same output and speed, weighed 7 tons, the armature being 1 ton. 








An equivalent modern multi-polar machine of the present day 
weighs less than 3 tons, the armature still being about 1 ton. 
This bedrock understanding of the efficiency of the dynamo, 
he said, had a profound effect on all branches of engi ing and 
mechanics—and has extended even beyond into regions of 
social and political activity. It became apparent that the 
efficiency of the steam engine driving the dynamo, or of the 
pump driven by the electric motor was at least as important as 
that of the dynamo or motor, and very soon it became essential 
accurately to determine the efficiency of all machines converting 
energy from one form to another, with the result that knowing 
what the loss in conversion was, and where it occurred, invention 
followed investigation and great improvements resulted. 

In this connection, Dr. Hopkinson went on to mention the 
greatly improved efficiencies of the centrifugal pump and the 
gas engine. After referring to the developments which took 
place in the construction of the high-speed engine for driving 
dynamos, the author spoke of the introduction of the multi- 
polar machine which released the electrical engineer from bondage 
to the high-speed engine, and by enabling him to construct 
dynamos running at quite low speeds allowed him to drive direct 
from any form of open reciprocating engine. Meanwhile, this 
question of speed had come up in quite anotherform. ‘The steam 
turbine had been invented, and its obvious and immediate use 
was the driving of dynamos. ‘The speed of rotation of the turbine 
was necessarily far greater than anything for which the dynamo 
builder had had any demand. In the case of alternating 
machines, the new problems were quickly solved, but in the 
case of continuous-current machines of large output the diffi- 
culties of design had been formidable, and even yet had not been 
entirely overcome. 

In the concluding portion of his address, Dr. Hopkinson 
emphasised the necessity of accuracy of measurement. He said 
that any electrical measurement required by the engineer could 
be made with accuracy, convenience and at a small cost, to a 
far greater degree than in any other branch of engineering. 
How, said the author, the designer of steam engines would rejoice 
if he could indicate his engines with the ease and accuracy with 
which the characteristics of a dynamo could be determined, or 
the gas engineer, or hydraulic engineer, if he could determine 
the rate of flow of fluid or liquid through a pipe as the flow of 
current through a conductor could be determined. If the torsion 
of a running shaft could be as easily determined by its torsional 
deflection as that of a magnet in a magnetic field, the solving 
of many problems in mechanical engineering would be greatly 
facilitated. Dr. Hopkinson said if he were restricted to one 
word of advice to engineering students he would say strive and 
study above all things to be accurate in measurement, precise 
in thought and knowledge, and exact in expression. Such 
qualities, though based on the moral desire to be truthful and 
honest in word and deed, involved much more, and could only be 
acquired by careful early training and constant striving after 
an ideal which must be set up in youth. Their realisation 
would bring with them abundant personal reward, and was the 
only foundation upon which the future development of the 
profession in which we were all interested could be securely 
built, 











DOCKYARD NOTES. 


THe Russian Naval Estimates were presented in the 
Duma on 6th inst. The ordinary expenditure is estimated 
at £25,039,754, am increase of £2,222,512 as compared 
with last year. Half of this increase is to be spent on the 
ships now under construction for the Black Sea fleet. 


A BATTLE practice target for the use of the Navy was 
launched recently from the Leith yard of Hawthorne and 
Co., Limited. The hull of this vessel is 160ft. in length 
and 13ft. in depth, and it is constructed to give the greatest 
possible resistance to shot. It will have a freeboard of 
only 18in. and will carry the target proper. A second hull 
is in course of construction by the same makers. 





’ Iv has been decided that the new battleship provision- 
ally ordered of Vickers Limited is to be named Revenge, 
and not Renown, as previously announced. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


MANNING, WARDLE AND Co., Limited, of Boyne Engine Works, 
Hunslet, Leeds, inform us that they have appointed Messrs. 
Surivener, Breffit and Co., 34, Park-place, Cardiff, to be agents 
for the sale of their locomotives, &c., in South Wales. 

Mr. Rosert Ontons, the general manager of Richard Hornsby 
and Sons, Limited, of Stockport, who has been with that firm for 
a period of over twenty-three years, has now left them to become 
works manager to Mirrlees, Bickerton and Day, Limited, Hazel- 
grove, Stockport. 

WE are asked to state that Haseltine, Lake and Co., chartered 
patent agents, removed their offices recently to 28, Southampton- 
buildings, Chancery-lane, London. Their telephone number is 
5611 Holborn. 








Contracts.—R. Waygood and Co., Limited, have supplied two 
30-cwt. electric lifts for the gantry, to facilitate the conveyance 
of workmen and material required during reconstruction of 
the front of Buckingham Palace. 


Tue InstiruTIoN oF AUTOMOBILE ENGINEERS.—The first 
meeting of the session of the Institution of Automobile Engineers 
was held at the Institution of Mechanical Engineers, Storey’s 
Gate, S.W., on Wednesday, October 8th, when a large number of 
members listened to the presidential address of Mr. J. 8. Critchley, 
entitled “‘The Fuel Question. Of this we begin to print an 
abstract on page 423. Prior to the address, Mr. T. B. Browne, 
the retiring president, presented the Crompton Medal of the 
Institution to Colonel R. E. Crompton, Mr. F. W. Lanchester 
and Mr. L. A. Legros, Past-presidents of the Institution, in 
recognition of their valuable services. It was announced that 
Dr. Dugald Clerk and Dr. Hele-Shaw, to whom the Medal had 
also been awarded, were unable to be present to receive it 
personally. Mr. Browne also presented the prizes awarded by 
the Council for the best papers read by graduates, the recipients 
being Mr. W. Petterton (Birmingham), Isi prize, and Mr. G. M. 
Junner (London), 2nd prize. The prizes took the form of books 
in both cases. Among other announcements made at the meet- 
ing was one to the effect that Mr. Howard Marmon, President 
of the American Society of Automobile Engineers, had been 
unanimously elected by the Council as the first honorary member 
of the Institution of Automobile Engineers. It was felt that 
this honour would be a graceful way of recognising the great 
kindness and courtesy accorded to the members of the Institu- 
tion by the S.A.E. on the occasion of their recent visit to America. 
At the Council meeting held prior to the above meeting it was 
decided that the summer visit of the Institution for 1914 should 
take place in June next, when some of the automobile works and 
steel plants in Belgium would be visited. 
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AUTOMATIC BAR SAW. 


A NEW saw for metal bars with automatic feed and 
cutting-off mechanism is being placed on the market by 





the firm of Edward G. Herbert, Limited, Levenshulme, | 
It is of substantial design and deals with | 
round and square bars, angles, and other sections up to | 


Manchester. 


6in. by 6in. Tt will take bars up to 18ft. long and cut 
them into pieces 24in. long or less, and in case of breakage 

















Fig. i—-AUTOMATIC BAR SAW 


of tne saw blade it stops automatically. A general view of 
the machine showing the dial by which it can be set to 
cut off any number of pieces from one to twelve is given 
in Fig. |. Fig. 2 is a general drawing, and Fig. 3 gives 
the details of the dial control and regulator mechanism. 
While the cut is being made the action of the machine 
resembles that of this firm’s rapid saw, but as soon as the 


| operates to close it further. 
| mounted on the vice screw U a plate V, which has a number | 


| of the saw blade—is released and springs out so as to come 
' in contact with the lever T on the next backward stroke 
of the saw. Now, the lever T is connected to the lever 1 
and moves it into the stopping position. and as the saw 
| frame falls this Jever stops the machine as above described. 
Another feature of the machine which deserves special 
mention is the means of operating the vice. With a vice 
| that is closed positively by means of a cam and is yet 
| adjustable for different sizes of work there is a possibility 
| that it may be closed when the cam is in the 
position, and this must cause a breakage when the cam 


The plate is keyed to the vice screw and 


| of holes in it. 
In the vice lever is a spring-actuated pin W, 


| turns with it. 


“ open ” 
| strikes the pawl lever, and the latter through the pay} 


|in motion the repeat mechanism. 


To prevent this there is | 


| opposite the pointer, when with the 


| which, when the vice lever is in the closed position, is held | 


| away from the plate, but when the lever is in the open 
| position the pin is pressed against the plate and, should 
| the vice screw be revolved, enters one of the holes in the 
| plate and thereby locks it. 


With regard to the dial control and regulator mechanism, | 


| it will be observed on referring to Fig. 3 that supported 
on the extremity of the arm 3 branching from the bracket 4 
is a dial 5, to the rear face of which is applied a boss with 
ratchet teeth on its periphery. Upon the fixed axis of 
the dial is a lever 6, on one end of which is a pawl 7 
adapted to engage with the ratchet teeth. At its opposite 
end the lever 6 extends alongside the lever 1 and below 
a further laterel projection 8 on the lever—Fig. 3. Upon 
the rear face and near the periphery of the dial is a small 
lug 9. At or near its top end the lever carries a further 
block 10. Upon the front of the dial are numerals and 
upon the axis of the dial is a pointer. Also upon the front 
face of the dial and between the first and last numbers 
is the letter R, meaning “ repeat.’? The lug 9 is arranged 
at a point between the letter R and the numeral 1. On the 
left-hand side of the letter Ra tooth on the boss is omitted 
so that the pawl 7 and dial are not affected. 

To set the regulator mechanism to stop the machine 
after a single cut the dial is rotated until the numeral 1 
comes opposite the pointer. In such a position of the dial 
the lug 9 is brought to a position where, on the lever 1 
descending during the cutting-off of the first length of bar, 
the block 10 will not be affected by the lug, while on the 
bar making its next descent this block will come into the 
path of the lug. With the simultaneous depression of 
the lever 6 by the block 8 the lug will press against the 
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Fig 2—AUTOMATIC BAR SAW 


Tre 


saw has cut through the object the lever 1 trips a catch, 
the clutch 2 is thrown into gear with the chain wheel, and 
the cam shaft A is set in motion through the worm B and 
worm wheel C. A cam then raises the saw frame arm by 
means of the lever D and holds it in a raised position. 
The vice is opened by the cam E and lever F, and the bar 
support G falls to allow a clear way for the work. The 























to the number of cuts required comes opposite the 
extremity of the pointer. 

The action of the various parts of the mechanisin jg as 
follows :—As the lever 1 descends and the work jg a 
through the block 13 strikes tho lug of the lever 14 and gots 
Simultaneously the 
block 8 strikes the pawl lever 6 and through the pay 
advances the boss and diai one tooth. On the lever | 
again descending and the work being again cut through 
the block 13 again strikes the lug 14 and the block g 


advances the boss and dial to the extent of one tooth 
These operations take place with each length of har ey; 
off until the lug 9 on the dial is brought to a point nearly 
next downward 
movement of the lever, the lever 12 is tripped and the 
machine stopped, the block 13 missing the lug 14 as jt 
descends and thus keeping the repeat mechanism out of 
action. To set the regulator mechanism to keep the 
machine in operation until the whole of the work is ey 
up the dial is rotated until the lug 9 on its rear face leg 
to the right of the pointer and in a position where the 
block 15 on the lever 1 cannot meet it. 

Although requiring a rather lengthy description clearly 
to understand the operations of the mechanisin, the 
machine is really quite simple to work, the only extra 
operation necessary being to turn the dial to the iumber 
of the pieces required. The only labour involved is the 
minute or two required to place a new bar in the machine 
when one is cut up. Weare informed by the makers that 
the cost of running the machine, apart from labour, does 
not exceed Is. 6d. per day of ten hours, including saw 
blades, power, and depreciation. 





A NEW ARTILLERY EXPLOSIVE. 


TETRANITRANILIN, an explosive derived from dinitro- 
benzol, is claimed to be more efficient’ than picriv acid, 
trinitrotoluol, and other substances now used as the 
bursters of artillery shells. It is represented hy the 
formula C, H, (NO,), N H, and is obtained by the reduction 
of dinitrobenzol with a solution of bisulphate of soda, 
This gives crude metanitranilin, which, on troatment in 
the usual way with nitric and sulphuric acids, yields yellow 
crystals of pure tetranitranilin. This substance melts 
at 130 deg. Cent., decomposes at 215 deg. Cent., and pufis 
at 220 deg. Cent., so that its safety limits are considerably 
higher than those of picric acid and T.N.T. It 
hygroscopic, and combustion is more complete than with 
the two latter substances, as the amount of oxygen 
contained is larger in proportion to the carbon. Com- 
parative tests in the lead cylinder give a high explosive 
force, as shown by the following values of distension : 
Tetranitranilin, 430; dynamite (75 per cent.), 300; 
picric acid, 297; gun-cotton, 290; trinitrotoluol, 254. 

The specific gravity is no less than 1.87, or 15 per cent. 
greater than picric acid, so that a correspondingly greater 
amount can be packed into a shell. The falling weight 
test gives a relative degree of sensitiveness ot h 50, 
where h is the height of fall, as against 60 for picric acid 
crystals, so that the new explosive can be used to reduce 
the sluggishness of T.N.T., for which substance h 90, 
A mixture of 20 per cent. T.N.A. (the abbreviation sug- 
gested for tetranitranilin) with 80 per cent. T.N.T. is said 
to give excellent results. If, as claimed, T.N.A. can be 
satisfactorily detonated in a shell without the use of fulmi- 
nate of mercury, it should prove a valuable explosive for 
military and naval purposes. 


Is not 








ENGINEERING GOLFING Socrety.—The autumn meeting oi 
the Society was held at Oxhey, on Thursday, October 9th. In 
the morning round of eighteen holes medal play, the best returns 
were as follows :—First division, for handicaps of 10 and under; 
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stop H moves into position in front of the advancing bar, } 
the bottom feed roll is revolved by spur wheels J and K, 

and the bar is fed forward to the stop. The bar rests 

upon a number of rollers, which are all driven by a roiler 

chain from the first roller L. The bar thus rests on what UMMM 

is practically a moving platform and has to move forward. 

When the cam shaft has made one revolution a cam- 

operated lever M throws the clutch out of gear and the 

saw frame then descends slowly under the influence of 

the oil dashpot N, which also acts as part of the relieving 

motion. The above movements only take about 17 seconds “Tue Encineer” aia pase 

to complete and are repeated each time a cut is made until : 

interrup-ed by the dial control pushing the lever 1 into Fig. 3-ARRANGEMENT CF DIAL CONTROL AND REGULATOR MECHANISM 

the stopping position. Over the bar and resting upon it is 

another roller 0, which, when the end of the bar passes | block 10 and rock the lever 1 about its pivot, thereby | (1) E. W. Timmis, 85-8 = 77; (2) E. C. Mackellar, 91 

over the first feed roller L, falls and turns a lever P con- | causing the lever as it continues to descend through the | = 813 scratch prize, R. W. Hammond, 78 + 1 = 79. och 

nected by a spindle R to the lever 1, and the last-named is medium of a further block 11 to engage the trip lever 12 | on 2 rages zs eer seal aah an ed oe oan 4 a 
pushed into the stopping position and so stops the machine. | and thus stop the machine. To set the regulator mechanism Bogey ena a Sas sdiscrcseceinr ge ig slo and W. H. Shortt 4 
In case a saw blade should break a spring-operated catch to stop the machine after a predetermined number of | and W. S. Strachan and M. G. Weekes, both being 5 down. a 
at S—which is normally held in position by the tension cuts the dial is rotated until the numeral corresponding | Sixty-one competitors in all took part in the meeting. 4 
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ON LANDSLIDES ACCOMPANIED BY UP- 
HEAVAL IN THE CULEBRA CUT OF THE 
PANAMA CANAL." 

ny VAUGHAN CORNISH, D.Se., F.R.G.S., F.G.S., FCS. 


Turs paper is based on observations made by myself on the 
Panama Canal works during visits in 1907, 1908, 1910 and 
1g1Zof a total duration of about nine weeks ; upon information 
kindly supplied to me by the chief engineer, Colonel G W. 
Goethals, U.S.A., and his colleagues, and upon a study of the 
pubtiextions of the Isthmian Canal Commission which are sent 
to me when published. : : 

The Culebra Cut extends from Bas Obispo, a little beyond 
mile 31 of the Canal channel, to Pedro Miguel, which is some 
distance short of mile 40, so that its length is about 8} miles. 
The highest part of the original surface was between Gold and 
Silver Hills at mile 37, where the ground was 312ft. above mean 
<ea-level on the centre line of the Canal. Thus the depth of 
exeavation here to the final level of 40ft. above sea, which is 
now reached, is 272ft. on the centre line. The cutting on the 
side of Gold Hill above this point begins, however, at a level of 
534{t.. so that the total height of the eastern face of the Cut 
at this point is 496ft. : : 

Gold and Silver Hills, which face each other, are part of a 
single mass of dark-coloured andesite rock in which the sides ot 
the cutting have stood firm, This mass of igneous tock has been 
foreed upwards through the voleanic sediments which occupied 
most of the Cut. Their bedding is in most places nearly hori- 
yontal, but south of Gold Hill on the east side of the Canal 
intrusions of andesite rock have tilted the strata, which now 
lie into a number of troughs, each of which slopes steeply towards 
the Cut. ‘The voleanic sediments are, moreover, much fractured 
here by the disturbance to which they have been subjected by 
the upward intrusion of the andesite. These stratified volcanic 
sediments have been decomposed by weather to a considerable 
depth, the weathered product forming a capping of red marly 
clay from 20ft. to 30ft. thick. The axis of the Cut followed a 
depression between Gold and Silver Hill. Soon after the com- 
mencement of work by de Lesseps in 1883 a part of this bed of 
clay was removed at the foot of the eastern slope. In the rainy 
season the wetted material has but little cohesion, and very 
slight adhesion to the underlying rock, upon the lubricated 
surface of which it soon began to glide into the Cut. Thus 
¢ommenced the notorious Cucuracha slide which for years 
troubled the French engineers. It came to rest after they 
ceased work, partly, no doubt, on account of the protective and 
binding effect of the vegetation by which the raw surface was 
soon covered, The French did not do much excavation after 
1888, and the Americans did not take over the work until 1904— 
an interval of sixteen years. Their first construction work was 
to provide for a wider ship channel. This necessitated cutting 
into the foot of the clay at Cucuracha, with the result that this 
material soon began again to glide upon its sloping bed, and in 
1907 completely blocked the Cut. With intervals of quiescence 
the Cucuracha slide has continued to give trouble up to the 
present time, The clay has broken back even beyond the 
summit of the slope, and hydraulic plant has now been installed 
there, by which it is being sluiced down into the valley on the 
east, away from the Cut. The movement of material in the 
Cucuracha slide has, moreover, not been confined to the super- 
ficial clay, for the underlying stratified voleanic rocks, which are 
here tilted towards the Canal, participate in the movement. 
It was expected that the clay on the eastern side of the cutting 
would give trouble here, but it was not foreseen that the under- 
lying rocks would move, although the fact that they are fractured 
and that their beds are inclined towards the Canal makes their 
behaviour easy to understand. 

The great engineering novelty of the Culebra Cut, and indeed 
of the whole Canal construction, is the behaviour of the rocks 
hetween Empire and Gold and Silver Hills, where not only have 
the banks on both sides collapsed, but the rocky bottom has in 
numerous places bulged up to a height of 20ft., and in or one 
two places 30ft., both in the wet and dry seasons during the last 
four years. The bedding of the rocks throughout these three 
miles of the Cut is nearly horizontal, and not inclined towards 
the Canal, and the opinion of the engineers, both American and 
Nuropean, as well as of the geologists, was unanimous that here 
the sides would stand. The idea that the bottom would heave 
up does not seem to have occurred to anyone. I take the point 
mile 36, at an east-facing angle of the Canal between Empire 
and Culebra, as typical of this bad section of the Cut. The 
original surface here was 205ft. above sea, and the French 
excavated to a depth of 45ft. The rocks here, which are called 
the Culebra formation, consist of agglomerates of various degrees 
of fineness, from clay to sandstone, formed of angular fragments 
ejected from some neighbouring volcano and deposited as a 
succession of thin beds in a shallow estuary of the sea. There 
are also thin beds of lignite, indicating swampy conditions, 
and a layer of grey trachytic lava 20ft. to 30ft. thick conformably 
hedded, a rock which does not disintegrate under the action of 
weather, but is intersected by numerous joints.t The Isthmian 
Canal Commission reported of this part of the Cut in 1901 that 
‘in fixing the price, it has been rated as soft rock, but it must 
he given slopes equivalent to those in earth. lon 1.” 

The International Board of Consulting Engineers recommended 
in January, 1906, that the terraced sides should have a general 
lope of 3 vertical on 2 horizontal. As this was for a sea-level 
canal, the depth of excavation on the centre line at mile 36 
would have been 245ft. They say that :—‘‘ The materials 
classified as soft rock and hard rock have been exposed with 
surfaces fully as steep as four vertical on one horizontal ever 
since the old company ceased work in 1889, a period of sixteen 
years, . During this time the effects of weathering have 
heen small, soft rock as well as hard having stood without sensible 
lipping or other deterioration.” 

Now let us see how things actually turned out. I have 
correlated the history of upheavals in the Cut and the accom- 
panying “ breaks ” of the banks, with the depths of excavation 
on the centre line at mile 36, and the relation between the two 
things is very instructive. 


Levels on Centre Line at Mile 36 between Empire and Culebra. 
Depth of Lowering of 


Level cuton cut since last. 
reached, centre line. recorded level. 
= Feet. Feet. Feet. 
Original surface in 1883 ‘5 So — — 
level reached by French in 
1889, and maintained until 
PS ene cg ise. 44: SOO oe a 
Level reached by Americans, 
Oy EO Sects, os 18 a OB ae a OD 
Level reached by Americans, 
SU en os 106 ss, os DOO... oc 8S 
Level reached by Americans, 
July Ist, 1911 .. POP icg rive "Eee. Meas roe ae 


level reached by Americans, 
OUP SSG WIE es es BF as kc, TMB ce os: 80 
\s the centre line follows a depression, the height of the banks 
greater than the depth on the centre line. At Culebra village, 
‘here the breaks are very bad, the height on June 30th, 1912, 
was about 260ft. I have not found any record of upheavals 
‘here during the French work, and only one is recorded by the 
\mericans previous to July Ist, 1909, which was a small affair. 
Material was at once removed from the top of the slope, and the 


ness ane G, Mechanical Science, British Association, Birming- 

e t See reports of C, W. Hayes, chief geologist, United States Geological 

auirvey, Canal Record, December 7th, 1910, and of D. F. MacDonald, 
ommission geologist, Canal Record, March 6th, 1912. 





bottom of the Cut did not bulge again. Next year—July Ist, 
1909, to June 30th, 1910—in the process of providing for a 
greater width of Canal than that originally planned, the benches 
were cut away, a continuous slope being substituted for terraced 
sides, and, moreover, the bottom was lowered 35ft. to a total 
depth on the centre line of 100ft. During almost the whole 
time numerovs gene occurred, often to a height of 20ft., 
occasionally of 30ft., and the banks behind broke and foundered ; 
the ruptured material moving slowly towards the Cut upon a 
plane of fracture having sometimes a slope as slight as one vertical 
on seven horizontal, even in the exceptionally dry season of 
1912. I should observe that the upheavals are sudden events, 
a rise of 9ft. in an afternoon being not unusual, and one of 10ft. 
in ten minutes having beea observed. During the next year— 
July Ist, 1910, to June 30th, 1911—benches or terraces were 
again cut in the sides, much material was excavated from the 
top so as both to reduce the weight and flatten the slope, and the 
dynamite charges used for blasting were reduced. By the 
end of the year the upheavals had almost ceased, and it was 
thought that a cure for them had been found in the terracing, 
flattening, and diminution of blasting charge. It will be 
noted, however, that during this year the bottom was only 
lowered 15ft. to a total depth on the centre line of 115ft. The 
year dating from July Ist, 1911, began with the bottom of the 
Cut in a condition apparently almost stable, the above-men 
tioned precautions were carefully adhered to, and the work was 
apparently favoured by a season of unprecedented dryness. 
Yet the rapid lowering of the excavation—30ft. by May, 1912, 
to a total depth on the centre line of 148ft.—was accompanied 
by a great increase in the number of upheavals, and by founder- 
ing and collapse of the banks upon a prodigious scale. A section 
of the Cut at Culebra, south of mile 36, taken in September, 
1912, shows that the average slope had been reduced to about 
one vertical on three horizontal, 7.e., three on nine as against 
the three on two which all the engineers, American and European 
of the International Board had considered sufficient for a cut of 
much greater depth. Yet even now the upheavals and breaks 
have not ceased, and in the estimates of July Ist, 1913, 9,067,000 
cubic yards on account of slides and breaks have been added to 
the yardage estimate of July Ist, 1912.* 

Let us consider what conclusions can be established as to the 
reasons of what has happened in the past, and as to the probable 
course of events in the future. In the first place, it is evident 
that the rocks which stood well for sixteen years with a depth of 
excavation on the centre line of 45ft. began to fail when the 
depth exceeded 65ft. The borings had not indicated that the 
rock at lower levels was weaker, and I do not think that it is, 
on the whole ; although additional weak seams are encountered 
as excavation progresses. Dr. C. W. Hayes, chief geologist 
of the United States Geological Survey, offers the following ex- 
planation of the upheavals :—‘‘ The weakest member ia the 
sedimentary series occurring in the Culebra Cut is the lignite 
or lignitic clay. When the lateral support is removed from a 
lignite bed it tends to give way under the weight of the overlying 
rock, and a slide resuits. The same result may occur even if 
the weak bed be not cut through, but merely unloaded by ex- 
cavating down nearly to it. In this case, it flows out from under 
the load and bulges up in the excavation. This type of slide 
has occurred at various points between Empire and Gold Hill, 
and, in nearly every case, the immediate cause appears to be 
the failure of a lignite bed under the unbalanced pressure due 
to the excavation.” In this interesting statement an important 
point is missed, to which my attention was drawn by Office- 
Engineer Mr. A. B. Nichols, who has been on the spot for a 
number of years, has assisted in the preparation’of the geological 
sections, and in whose charge is the collection of rock specimens 
from the Cut. Mr. Nichols informed me in 1912 that the lignite 
withstands pressure—+.e., differential, or unbalanced, pressure— 
as long as it is dry ; but that as soon as it is wetted it readily 
crumbles and flows. His view is that the failure of the lignite 
seams occurs when rain water reaches them. I concur in this 
view. It appears to me that it is the chemical and physical 
action of rain water, with its dissolved oxygen, carbonic acid and 
vegetable acids, which has caused the unexpected failure of the 
banks of the Culebra Cut. It has made lignite crumble, it has 
chemically decomposed rock containing minute particles of 
oxidisable sulphide of iron, with evolution of gas and escape of 
steam, it has slaked lime rock, and it has rotted volcanic minerals 
containing clayey inclusions within their apparently hard 
substance.t The removal of the upper part of the slopes and 
of their capping of clay, which always stopped the upheavals 
for a time by diminishing the unbalanced pressure, has therefore, 
in my view, been followed by an unfortunate consequence, 
viz., that of giving readier access to the rain. If the material 
of this part of the Culebra Cut were uniformly weak, or if the 
materials which are rotted by rain water were uniformly dis- 
seminated, there would, I think, be fewer upheavals, for the 
pressure would be relieved more readily by a pushing-out of 
the foot of the slope. But these volcanic rocks are stratified, 
and the materials unable to resist rain water occur in their strata 
or seams. When one of these lies a little below the level of the 
bottom of the excavation, its flow bursts up the rocky roof. 
It must be clearly understood, however, that these upheavals 
are not due to the transmission of pressure in water as, I suppose, 
are the upheavals which occur in water-logged soil. The rock 
comes up quite dry, and the upheavals often occur in the dry 
season. A little rain water by its chemical and physical action 
on certain seams destroys their coherence, and this is the cause 
of their flow, but it is a dry, not a watery flow. The superficial 
weathering of the face of the slopes seems to be relatively un- 
important, for there is little pressure here to make the material 
flow. I have, on the other hand, seen the rock subsiding far 
back from the summit of the slope, whilst the material near the 
summit remained stationary. 

During 1912 the upheavals did not exceed 20ft. in height, as 
against a 30ft. maximum in 1910. Those that I saw in 1910 and 
1912 did not extend nearly all the way across the bottom of the 
Cut, though the bottom was not then at its final width. The 
report of the Canal Commission for the year ending June 30th, 
1912, states that none of the upheavals which occurred during 
that year would have prevented navigation. I anticipate that 
upheavals will continue for a time, but that, owing to the great 
width of the channel, which is in no place less that 300ft. at 
bottom, a navigable waterway will be maintained in spite of 
upheavals. The dyke recently blown up was not really that at 
Gamboa, as recently reported, and the water is not yet in the 
Culebra Cut, but it soon will be, and dredgers will then be brought 
in from the Pacific. ‘They will remove the remaining solid rock 
from the Canal prism, and thereafter clear out loose meterial 
as fast as it enters the Cut. If further upheavais occur, the 
dredgers will remove them. This is the only kind of equili- 
brium which, as far as I can see, will be reached for some time 
to come, but I am of opinion that it will suffice. Even if things 
were as bad as in May, 1912, the date of my last visit, I do not 
see why the waterway should not be used. The upheaved 
humps were shoals which could have been avoided, and the 
broken material of the banks in one of the largest slides was 
removed by three steam shovels as fast as it came down, so that 
its face was always in the same place, and it did not encroach 
upon the channel. The effect of the water upon the rocks may 
be two-fold. On the one hand, it will weight down the bottom 
and thus tend to prevent upheavals, while, on the other, it may 
increase the disintegration of weak seams, so that whether its 
effect will on the whole be beneficial or otherwise cannot be 
foretold with certainty. 


* See Canal Record, August 20th, 1913. 

+ See the report of MM. M. Bertrand and P. Liircher on the micro- 
scopic examination of rocks from the Culebra Cut in Appendix B, 
Report of International Board of Vonsulting Engineers, 1906. In some 
cases they had to make their thin s.ctions with oil because when wetted 
the minerals which had clayey inclusions crumbled at a touch. 





In conclusion, I may point out that the landslides generally 
occur long after the mischief has been done which has made them 
inevitable. I saw in May, 1912, near the village of Culebra, 
wide cracks far back from the excavation which were sure signs 
of the great movements which have since occurred. Similarly 
much that happens now is due to the deepening, and perhaps the 
blasting, which was done, say, twelve months ago, and the 
cessation of large movements will only come perhaps two or three 
years after the cessation of considerable excavation and blasting 
But although its inherent defects, combined with the treatment 
which it has received, have reduced much of the Culebra rock 
to the condition of loose earth, yet even the slope required for 
loose earth can very well be given between Empire and Culebra, 
where the Cut is not at its deepest. When gravitational equili- 
brium is attained by flattening the slopes, the rapid growth of 
tropica® vegetation will probably protect the sides from serious 
denudation in the future as it did in the past in the case of the 
abandoned French work. I therefore predict that the Canal 
will be navigable in 1914, and that it will be made a safe and 
satisfactory waterway in spite of the disintegration and collapse 
of the voleanie sediments of the Culebra Cut. 








THE FUEL QUESTION.* 
By J. 8. CRITCHLEY, M.I. Mech. EF. 


THE demand for motor fuel derived froin petroleum, apart from 
the petrol required for automobiles, is increasing at a very rapid 
rate, with a corresponding increase in price, and the automobile 
engineer must seriously consider what are the future prospects 
of obtaining a fuel suitable for the internal combustion motor at 
a price which will not impede the development of the indvstry. 
The cost of petrol has steadily risen until it now commancas3 a 
price which, without doubt, seriously handicaps the development 
of the commercial vehicle, Tie autcmobile m tor is a type of 
engine in which economy has of necessity been sacrificed in the 
desire for small size and weight. For example, the indivated 
thermal efficiency of a first-class motor engine is approximately 
28 per cent., while the brake thermal! efficiency is about 22 percent.. 
whereas in tests of gas engines a brake efficiency of 26.7 per cent. 
is obtained with an engine of 5 horse-power, 28.3 per cent. with 
a 30 horse-power engine, and 30 per cent. with a 60 horse-power 
engine. 

Petrol is to-day about the most expersive fuel that can be 
employed commercially for power production, ‘Taking its cost 
at 20d. per gallon, approximately 7000 B.Th.U will be obtained 
for ld., and allowing for the loss in motor efficiency and the 
transmission losses, only about 1500 B.Th.U. for Id. remain 
while crude oil at 34d. per gallon would give some 40,000 B.Th.U. 
for the penny, coal at 18s. per ton would give about 62,000, 
and coal gas at 2s. 6d. per 1000 cubic feet some 23,000 B.Th.U. 
With petrel at its present prevailing price it is obvious that 
the automobile cannot be compared in economy with other 
types of motors in which a cheaper fuel is employed. In view 
of the enormous increase in the demand for petroleum spirit 
and petroleum products generally, and the consequent rise in 
ocean freights, there does not appear to be any prospect of a 
reduction in the price of fuel unless a now source of supply can be 
obtained. ; 

The world’s production of crude oil is shown by the following 
table :— 

Metric tons. 


Se ae “ae Coe “A Coe 

BO a 6 ae es ze ee Se 

Wa re ice cai cee lav) sis. ka 

$OG ies) ce ue: fas ae 6s) cae oon Se 

10S ks ce ce tue ce, Ee 
Of this amount it is estimated that about 10 per cent. is refined 
into petrol. 


The following table gives the imports of petrol into ‘treat 
Britain and the retail pricest from the year 1902 :— 
Price per gallon. 





Quantity. Highest west. 

Gallons. a. &. s. 
1904 .. .. 12,000,000... 010 010 
1905 ..  .. 18,650,000 0 11 v 11 
1906 .. .. 26,800,000 1 4 10 
1907 .. .. 34,000,000 1 3 12 
1908 . 39,200,000 La 010 
1909 52,000,000 .. .. L 1 0 10 
1910 .. .. S6I80000 .. .. 13 0 il} 
108, .. C63... «... 3-3 1 O8 
1912 .. .. 80,000,000 1 6 13 
1913 .. .. 109,000,000 1 9 7 


(estimated. ) 

The tax of 3d. per gallon was imposed in May, 1909. The 
heavy grades employed for commercial vel.icles, namely, Crown, 
Taxibus, Carbus and Glico brands, have been on the market 
since 1907, and were first employed for steam cars. Shell and 
Pratt’s No. 2 were introduced in February, 1913. 

In 1912, 57.5 per cent. was drawn from the Dutch East Indies, 
20 per cent. from the United States, 6 per cent. from Russia, 
5 per cent. from Roumania, 11.5 per cent. from other countries ; 
in 1905 the United States supplied 56 per cent. 

The editor of the Petroleum Review is responsible for the 
following figures and statement concerning the world’s produc- 
tion of petroleum :— 





1912. 1911. 1910. 
Barrels. Barrels. Barrels. 

United States .. 220,000,000 220,000,000 .. 21 ) 
Buea «. .«. . 63,000,000 67,000,000 

Galicia .. .. 8,000,000 9,000,000 

Roumania .. .. .. 12,009,000 11,000,000 

Sumatra and Borneo .. 13,000,000 11,500,000 

British India 7,500, 7,000, 

Mexico... . 16,500,000 11,000,000 


ee 
. 10,000,000 .. 6,500,000 .. 
350,000,000 .. 342,000,000 :. 323,500,000 
*Including Japan Peru, Germany, Java, Canada, «&c. 


or about 50,000,000 tons, which, if used for fuel purposes only, 
would have an efficiency equivalent to about 85,000,600 tons of 


Sundries* 





coal. The world’s production of coal, however, is many times 
larger, and the complete returns for 1911 are as follows :— 
Tons. 
United Kingdom .. .. .. .. .. 272,000,000 
British india .. .. «: «« « os BESORGGe 
CS ae eee 
Australia and New Zealand .. ..  .. ~=12,500,000 
South Africa SUR dakrce™ amr 7,000,000 
Russia < res 23,000,000 
Germemy .. .. .. «. «+ « «. 166 CGR G00 
(Oe ere 
a ee ee 38,000,000 
Austria-Hungary 15,000,000 
Japan ail cs 15,500,000 
United States Ge <e . 443,000,000 
ae ee ee, 
1,033,000,000 


These figures show that there is no reason to apprehend that 
the supply of petroleum will be in excess of the requirements. 
The difficulty rather is that supplies are not sufficiently large and 
general to afford confidence to users of power that they will be 
able to reckon upon cortinuous supplies when and where wanted. 
so that they hesitate to make the mechanical changes which are 
necessary in order to substitute oil fuel for coal. The seriousness 
of the matter is emphasised by a short review of the situation in 
the United States, which clearly demonstrates that the self- 

* The Institution of Automobile Engineers. Presidential addres 
(abstract), delivered October 8th. 

t Furnished by Mr. W. J. Leonard 
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propelled vehicle can no longer depend entirely upon the grade 
of motor fuel which it is now using, and that there will have to 
be a considerable increase in the specific gravity of the fuel 
employed in that country, where the advent of the self-propelled 
vehicle has changed the whole aspect of the oil industry. 

The oilfields of Pennsylvania were at one time the chief pro- 
ducers of gasolene and naphtha, and to-day the oil from these 
tields is probably the most valuable in the world. The crude oil 
fetches almost as high a price as does refined kerosene in bulk 
from other fields. The production of the older oilfields in the 
United States shows a considerable decline. Pennsylvania, 
for example, in 1891 gave 1,386,000,000 gallons, while last year 
the output was only 378,000,000 gallons. Similarly, in Ohio 
we find a drop from 1,008,600,000 gallons to less than half that 
amount, and in Indiana there is also a decrease to record. The 
newer oilfields of California and Oklahoma are the onl¥ fields 
which do not show a decreased supply, and from these fields 
three-fifths of the total supply of 9,324,000,000 gallons now 
comes. The increased supply from these fields, however, does 
not maintain the stock in hand, and, further, the petrol content 
is very low. The proportion of petrol in California oil is indicated 
by the fact that for 1 gallon of petrol there are 9 gallons of 
kerosene and 30 gallons of residual oils. The following prices 
oft crude oil in the early part of this year indicate the relative 
value of the petrol content :— 

Pence per gallon. 
Pennsylvania ae oe 


Indiana ee ebay ne 1.45 
Oklahoma and Kansas 1.0 
California r= 0.83 


Referring to the decreased output, the United States Geological 
Survey states:—* That the decrease of production would 
doubtless have been much greater but for the effort to apply 
laws of supply and demand by increase of prices. Prices have 
advanced so greatly as to stimulate drilling even in the old New 
York and Pennsylvania fields, and so checked the decline.” 
The price of petrol on the west coast of America is now 15d. 
per gallon. In the United States it is computed that there are 
about 1,000,000 cars registered, or approximately one car to 
every 100 inhabitants. If the proportion were as large in this 
country the price of fuel would surely rise to still higher prices. 

Professor Magruder, of Ohio State University, calculates that 
in addition to the moter car engines there are 1,000,000 motors 
used for farm work and motor boats, and that taking the average 
horse-power of car motors at 25 and that of other motors at 10, 
35,000,000 horse-power of gasolene engines are available for the 
practical generation of power. He assumes that each motor 
uses & maximum at rated load of 0.75 1b., or one pint, of gasolene 
per horse-power per hour, and that the total requirements of 
gasolene would be approximately 4,500,000 gallons per hour. 
‘The total annual supply of gasolene in America is estimated at 
1,500,000,000 gallons, which would last only 333 hours. If, 
therefore, every gasolene motor were run at its rated load each 
day the annual distillation of gasolene would only permit them 
to be operated for about one hour per day or 333 hours per year. 
In other words, the present supply of gasolene is sufficient to 
operate continuously at their rated load only 5 per cent. of the 
gasolene engines now sold and in operation. 

In Great Britain the estimated amount of petrol which will be 
consumed during the current year is 100,000,000 gallons. The 
total registration of vehicles in Great Britain in 1912 was 188,874, 
showing an increase of 28,982 over the preceding year. A 
considerable number of registrations are cancelled, but I think it 
would be safe to assume that 110,000 motor vehicles are in use. 
The omnibuses and taxicabs in London number about 10,000 
vehicles, and will consume approximately 20,000,000 gallons, 
while motor boats, motor cycles and other users will absorb 
at least another 10,000,000 gallons, so that for 100,000 vehicles 
we have some 70,000,000 gallons of petrol consumed. 

Assuming that the average horse-power of each vehicle is 20, 
and that the petrol consumed is 0.75 pint per horse-power per 
hour, the 70,000,000 gallons spread over the resultant horse- 
power-hours would only provide for the running of the vehicles 
373 hours per year, which is little over one hour per day for every 
day in the year. When it is considered that commercial vehicles 
must run at least three times as many hours as pleasure cars, it 
will be realised how great the increase in the demand for motor 
fuel must be with the increasing output and more general use of 
commercial vehicles. 

In face of the increasing number of cars being put into service 
in the United States, and the enormous requirements for fuel 
in that country, it is more than evident that we can rely only on 
short supplies from that source. In the States new methods of 
‘istilling are being brought into operation, and natural gas is 
being liquefied in order to increase the supply, 1000 cubic feet 
of gas giving two to three gallons of petrol. 

‘The process of cracking oil whereby a larger percentage of 
the lighter hydro-carbons are produced is being largely resorted 
to, and a plant has recently been put up near London for cracking 
gas oil, from which a considerable amount of motor spirit can be 
obtained by that process. This gas oil, of which considerable 
quantities are obtainable, is that quality of oil distilled between 
the heavy naphtha and kerosene and the light spindle oils. It 
is too heavy for lamp oil and too light for a lubricant. Gas oils 
have been a burden to the refiners for some time, and very con- 
siderable quantities are now being subjected to the cracking 
treatment in the distilleries and refineries. The production of 
gas oil in the United States in 1911 was 8,641,107 barrels. 

Progress in the use of commercial vehicles can only be brought 
about by low operating cost. For many trades, even the 
wholesale price of 12d. per gallon is a serious objection to the 
use of petrol. At one time the stumbling block in the way of 
the commercial vehicle was the high cost of rubber tires. ‘To-day 
any compensation obtained by the reduced cost of tires is wiped 
out by the increased cost of fuel. In the London cab trade, 
where a maximum fare of 8d. per mile only can be charged, the 
increased price of petrol entirely wipes out any small profit 
which was made when petrol was at 74d. per gallon. The rise 
in the price of petrol which came into force in January of this 
year represents £19 per cab per annum extra working cost assum - 
ing that each cab consumes 1000 gallons of fuel per annum. 
With London’s fleet of 7000 cabs the whole extra burden over 
last year is no less than £133,000, which represents 5 per cent. 
on a capital of £2,660,000. If the London General Omnibus 
Company were subjected to the same rise on a consumption of 
12,000,000 gallons, the increased cost would be £225,000 per 
annum. Even with the lowest priced petrol at 12d. per gallon 
when taken in large quantities, the cost of fuel for commercial 
vehicles is at least 15 per cent. of the total charges. Consider 
for @ moment what ld. per gallon means to a company such as 
the London General Omnibus Company, whose consumption 

- exceeds 12,000,000 gallons per annum. It represents a sum of 
at least £50,000 per year. While a private owner may be 
prepared to pay the high prices—and it must not be forgotten 
that the cost of distribution is about 43d. per gallon—the 
increased cost of petro! is a comparatively small item in the yearly 
motoring expenses. In the case of commercial vehicles the 
fuel item may be one which makes the use of motors unprofitable, 
and in view of the fact that the commercial vehicle has in various 
applications proved its economy and utility, cheaper fuel must 
and will be obtained. 

The demand for crude oil fuel also is increasing with the 
demand for petrol, and this fact may be the means of large 
extensions in oilfields which will help to maintain the supply of 
petrol, for the reason that other grades of the production can be 
sold at a profit. The employment of crude oil for motors, 
ships, &c., where economy is the first consideration, is to a large 
extent regulated by the price of coal. If the cost of working 


oil engines advances beyond the figure comparable with that of 
steam-driven engines, internal combustion engines will not be 
When discussing the question of oil fuel for loeo- 


utilised. 








motives before the Institution of Civil Engineers some years ago, 
Mr. Aspinall stated that with Lancashire coal at 9s. per ton, 
liquid fuel out not to cost more than Id. per gallon. Oi! fuel on 
British railways has to a large extent been rejected owing to its 
cost being greater than that of coal. Unfortunately for the 
automobile industry there has been no alternative fucl, and, 
moreover, the trade has been developed by the sale of pleasure 
cars, in which fuel economy has not, by any means, been the 
first consideration of the manufacturers or designers. Now, 
however, that commercial vehicles are so much to the front 
all this must be changed. Not only must motor engineers study 
efliciency more thoroughly, but they must be alive to the most 
suitable fuel to employ. Difficulties only exist to be overcome. 
A few years ago it was not thought possible to construct a heavy 
oil engine on the two-eycle principle and reversible, nor was it 
believed that such motors would be as economical and reliable as 
four-cycle irreversible engines, yet no sooner had the Diesel 
engine patents expired and the door been opened for experi- 
ment, than discoveries were made which at once placed the heavy 
oil motor in the very front rank as a prime mover for ships of 
large power, and provided the cost of fuel does not increase 
beyond a certain point, such motors will supplant steam engines 
for that particular purpose, and also for other kinds of work. 

This fuel question has not been suddenly thrust upon us. In 
1906 a special committee was appointed by the Motor Union to 
inquire into the then alarming rise in the price of petrol—l|6d. 
per gallon—and to report what steps, if any, could be taken to 
protect the interests of private consumers. ‘The conclusions 
arrived at by that committee were :—(1) That a prize be offered 
for the best essay on the subject of the manufacture and intro- 
duction of cheap alcohol as a motor fuel, alcohol being, in the 
opinion of the Committee, the most hopeful solution of the 
difficulty as regards supplies. (2) That the Royal Automobile 
Club be asked to organise and conduct experiments on the 
comparative merits of aleohol and petrol as a motor fuel. (3) 
That the Royal Automobile Club organise a competition for 
paraflin carburetters and vaporisers. (4) That the notice of 
members be directed to the use of benzol. (5) That a standing 
committee be formed for the purpose of giving effect to these 
recommendations, and generally recommending from time to 
time any line of practical policy in connection with fuel supply 
that may be desirable in the interests of users of motor vehicles. 

It does not appear that any of the recommendations above 
mentioned have been carried out ; whatever progress has been 
made with regard to substitutes has been the outcome of 
individual and not collective effort. More recently we have 
had another committee sitting which has resulted in the forma- 
tion of a sub-committee with a sum of £1000 at its disposal to 
investigate a matter which strikes at the root of the industry. 
During the past year the question has been occupying the columns 
of the motor Press, and every credit must be given to the Motor 
for the activity and devotion it has displayed in advocating the 
merits of benzol. 

Year by year the specific gravity of petrol and petroleum fuels 
has increased. The petrol of last century had a specific gravity 
of 0.680, and every car owner who had any self-respect used to 
carry a densimeter. Gradually, owing to the increased demand, 
the gravity has been increased until we now often use fuel of a 
gravity of 0.760. The densimeter is no longer necessary, as 
the modern carburetter accommodates itself to a very varying 
range of gravities. The gravity of a fuel is not so important as 
the boiling point, and a high gravity fuel with a comparatively 
low boiling point will function better than a low gravity fuel with 
a high boiling point. It really does appear that it will be neces- 
sary to consider for commercial vehicles the use of kerosene, 
or a mixture having a still higher gravity than the fuel now 
employed. 

Petrol, as we know it to-day, is practically that distillate of 
petroleum which will completely vaporise without heat appliances 
and which has no fire test ; that is, it will flash at any tempera- 
ture. In the lower grades the boiling point may be over 150 deg. 
Cent. and the specific gravity over 0.760. There is no fixed 
point of demarcation between kerosene and motor fuel. Just 
where the one ends and the other begins in the distillation is 
controlled somewhat by the market price. If kerosene were 
the more valuable of the two, the distiller would be careful 
enough to see that none of it entered into the composition of 
the motor fuel, and vice versa. The commercial difference 
between the two is that kerosene will only ignite when its tem- 
perature has been raised to a certain degree depending on the 
grade, of which there are many. The lowest grade is 110 deg. 
fire test, the highest being 150 deg. fire test. The volatility of 
the lower grade is very much greater than that of the higher 
grades, and the price again is fixed by the degree of the fire 
test. In bulk the 110 fire test grade is worth in the United 
States about 24d. per U.S.A. gallon. 

There is evidence that kerosene may now be regarded as a 
by-product, just as were the lighter distillates before the advent 
ot the motor. In the United States it is quoted at €0 per cent. 
less cost than motor fuel. It resembles petrol in that it is com- 
posed of complex chemical constituents with widely varying 
temperatures of vaporisation. The final boiling point may be 
as high as 400 deg. Cent.. and a study of the distilling tempera- 
tures of 150 deg. fire test indicates the difficulties that face the 
designer of kerosene carburetters. 

( To be continued.) 








FORTHCOMING ENGAGEMENTS. 


FRIDAY, OCTOBER 1l7ru. 


THE INSTITUTION OF AUTOMOBILE ENGINEERS: GRADUATES’ 
Section (Lonpon BRancuH).—The fourth annual Bohemian 
concert of the London Graduates will be held in the Council 
Chamber, Holborn Restaurant, W.C., at 8 p.m. 


SATURDAY, OCTOBER 187TH. 


THe InstiruTion Or Municrpan ENGINEERS.—Southern 
District meeting, Crowborough, Sussex. 12.50, meet at Crow- 
borough and Jarvis Brook Station, and motor to Crowborough. 
2.15, motor leaves Crowborough Cross for visit to the new 
sewage works just completed for the district of St. John’s. 
A brief description of the works and scheme will be given by 
Mr. Chas. Turton. 4.15, tea and a discussion on ‘‘ The Advan- 
tages and Disadvantages of the Intercepting Trap” will be 
opened later by Mr. W. E. Woollam. 

British FoUNDRYMEN’S ASSOCIATION (LANCASHIRE BRANCH). 
—A visit has been arranged to 'T'weedales and Smalley, Limited, 
Castleton, near Manchester. 

NATIONAL ASSOCIATION 
BRANCH—-ASSOCIATION OF MINING ELECTRICAL ENGINEERS : 
Lonpon Brancu.—-Joint meeting at the Hotel Metropole, 
Dover. “* Large Prime Movers and Boilers for Power-houses,” 
by E. Kilburn Scott. 





or CoLureRY MANAGERS: 


MONDAY, OCTOBER 20ru. 

INsTITUTE OF MARINE ENGINEERS..—58, Romford-road, 
Stratford, London, KE. ‘* The Gyroscope and Gyroscopic Action 
in Engineering Practice,’ with demonstrations, by Mr. Thos. R. 
Thomas. 8 p.m. 


WEDNESDAY, OCTOBER 22np. 


THE INSTITUTION OF CivIL ENGINEERS.—-Great George-street, 
Westininster, S.W. The annual dinner has been fixed to take 
place in the Institution Hall at 6.30 for 7 p.m. precisely. 








—=—- 
THURSDAY, OCTOBER 23rp. 

Tue INstirution or Civit ENGINEERS.— Great George-street 
Westminster, S.W. The 2lst James Forrest Lecture wil} be 
delivered in the Lecture Theatre by Mr. Alexander Gracie 
M.V.O., M. Inst. C.E., on “ Progress of Marine Construction.” 
9 p.m. . 


FRIDAY, OCTOBER 24rn,. 
Tue InstirvTion OF MECHANICAL ENGINEERS.--Storey's. 
gate, St. James’s Park, London, 8S.W. ‘* Modern Flour Milling 
Machinery,” by Mr. Robert RB. Creak. 8 p.m. 


PuysicaL Society or Lonpon.—At the Imperial Colloge of 
Science, Imperial Institute-road, South Kensington, Ss \W 
“The Jee Calorimeter,” by Mr. Ezer Griffiths; “ An Electro. 
static Oscillograph,” by Messrs. H. Ho and 8. Koté. 5 p.in, 


WEDNESDAY, OCTOBER 29ru. 


Tue InstirvTIoN OF AUTOMOBILE ENGINEERS (Norry or 
ENGLAND CENTRE).—At the University (Engineering Lecture 
Room), Oxford-road, Manchester. ‘ Elements of Hig), speed 
Automobile Engine Design,” by Mr. L. H. Pomeroy. 7.30) pm, 


THURSDAY, NOVEMBER 20ru. 


Tue Instirurion OF MECHANICAL ENGINEERS.—Autumy 
meeting in Manchester, in the Memorial Hall, Albert-square, 
Manchester. ‘Cutting Power of Lathe Turning ‘Tools,’ 
Professor William Ripper. 7.30 p.m. 


WEDNESDAY, JANUARY 194. 


British ELecrricaL AND ALIMED MANUFAcTH i) 
The annual dinner of the Association. 


hy 
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THE ROAD BOARD. 


Durinc the months of July, August and September, 1913, 
the Road Board, with the approval of the Treasury, made 
advances amounting to £340,667 from the Road Improvement 
Fund to County Councils and other highway authorities as 
follows : 


£ 
For road crust improvements ee ee 291,531 
For road widenings and improvement of curves 
and corners GEnMAG: Gare sos io 15,348 


93 





For road diversions .. Se. rite eee 
For reconstruction and improvement of bridges. . 
For construction of new roads and bridges 





5,775 
22,420 
The total grants up to September 30th, 1913, are as follows : 

2 : 
For road crust improvements mae ase 1,362,261 
For road widenings and improvement of curves 
and corners en we es ee 
Or CPR 5 es as, us es es 
For reconstruction and improvement of bridges. . 
For construction of new roads and bridges. . 





During the same period advances by way of loan have also been 
arranged to the sum of £126,467, making the total sum arrange:| 





to be advanced on loan up to September 30th, £356,110. In 
addition, further advances amounting to about £1,593,806 
have been indicated to highway authorities towards works ot 
road construction and improvement. 
The total amount paid into the Road Improve- £ 
ment Fund from the constitution of the 
Board up to September 30th amounted to .. 3,930,606 


Total advances made and promised up to Sep- 
tember 30th bins” et re Era 


3,622,787 


Balance now available for grants and loans £307,819 








CATALOGUES. 





THE Power PLant Company, Limited, West Drayton, 
Middlesex.—A neat little catalogue sent to us by this firm deals 
with electric hand drilling and tapping and reaming machines. 

Joun Duepitn anp Co., Failsworth, near Manchester.- 
This is a catalogue dealing with movable fittings, as used for gas 
and electric light and telephones. Jt also deals with textile, 
electrical, and aircraft accessories. 

SIEMENS BrotTuHers, Tyssen-street, Dalston, N.E.—-Some 
literature forwarded by this firm deals with ‘* Wotan” and 
“Tantalum ”’ wire-drawn lamps. We note that these lamp: 
have recently been reduced in price. 

DouGiLas LAWSON AND Co., Birstall, Leeds. —This is an exten- 
sive and well-bound catalogue dealing with wrought iron pulleys 
The book contains a great deal of useful information and deal 
with pulleys suitable for many classes of service. 

MIDGLEY AND Sutcrirre, Bradford.—This firm has sent us a 
new catalogue dealing with plain milling machines. The milling 
machines built by the firm are described in a clear and concise 
manner, and prices, dimensions, &c., are given, The publica 
tion is well illustrated. 

Tue GeNeRAL Exvecrraic Company, of 67, Queen Victoria 
street, K.C., informs us that progress in connection with drawn 
wire filaments combined with increased output of the Hammer 
smith Osram Works have enabled the company to effeet further 
economies in the manufacture of Osram lamps. 

Grovers, Trafford Park, Manchester.— This firm’s calendar 
for 1913-1914 has reached us. As usual, it has daily tear-ofi 
sheets, bearing quotations from technical journals, institution 
papers, &c., and also numerous pictures, &c. The calendar is 
well up to the usual standard and about the best of its kind we 
have seen. 

““Nores on Electric Lifts” is the title of a new pamphlet 
sent to us by Smith, Major, and Stevens, Limited, of Abbey 
Works, Northampton. Those who are in anyway interested in 
electric lifts will find this little publication very useful, for it 
deals with many points which arise when installing lifts of this 
kind. The publication is well illustrated. 

““ WESTINGHOUSE Steam-driven Pumps for Air, Vacuum, and 
Water ”’ is the title of a pamphlet sent to us by the Westinghouse 
Brake Company, of 82, York-road, London, N. The pamphlet 
describes these pumps in a very thorough manner, and gives 
many drawings and other illustrations. Dimensions, weight-. 
and other particulars of interest to buyers are included. 

A. REYROLLE AND Co., Limited, Hebburn-on-Tyne.--Some 
new pamphlets have reached us. ‘They deal with overload pro 
tection, telephone cable dividing boxes, Mertz—Price protective 
gear, quick make and break oil switches, sheet steel panels, 
plug boxes, enclosed high-tension tubular fuses, flat-back switch 
gear, ironclad switch gear, and armoured switch gear. 

THe AMERICAN VANADIUM ComPpaANy (European agents, 
Joseph De Wyckoff, 64, Victoria-street, Westminster, London 
8.W.)-—A copy of a publication entitled “‘ American Vanadium 
Facts” has reached us. A chart on page 2 shows the rapid 
increase in the use of vanadium steel, and indicates that the firm’s 
output is double what it was only a year ago, and about twenty- 
three times as much as it was in 1908, when the use of the 
metal became acommercial possibility. The publication gives 
a great deal of information concerning this steel, and contain: 





many illustrations. 
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Crorce W. Goopcuinp AnD Macnas, London.—Several 
catalogues have reached us. They deal with Hommel measuring 
machines, sliding calipers, tolerance or limit cylindrical and 
screw gauges, and forgings for limit gauges, standard cylindrical 
morse-taper and screw gauges, measuring blocks and rods, and 
forgings for standard gauges, measuring appliances and their 
upkeep. Prices are given in each case. 

Fespertck Mountrorp, Fremo Works, Granville-street, 
Birmingham.—This is a catalogue dealing with wrought iron 
wheelbarrows, japanned ash buckets, steel taper pins, steel 
hexagon set serews, tool stands, fire extinguishers, adjustabie 
shelves, steam traps, steam, vacuum, water, and blast gauges, 
and fittings for pressure gauges. We have also received some 
cards having reference to taper pins, ‘‘ Fremo ” liquid soap, and 
cock handles. 

Ix our issue of September 19th we referred to a method of 
removing carbon deposits from internal combustion engines. 
On that oceasion, however, it was not mentioned that the 
apparatus used in connection with this method is supplied by 
the Internal Combustion Engine Cleaning Company, of 3, Lon- 
dou Wall-bulldings, E.C. This firm has now sent us a little 
hooklet which describes the advantages of the process and illus- 
trates the apparatus employed. It isan interesting publication. 

Tus British ACETYLENE AND WELDING AssocrATION, 103 
and 104, Cheapside, London, E.C.— ‘This firm has sent us a copy 
of the revised rules and regulations with regard to carbide of 
calcium and generators. The document contains all the orders 
issued up to date in connection with acetylene, in addition to the 
recommendations made by the above association. We have also 
received some matter concerning the oxy-acetylene welding 
process. Owing to the difficulty of getting competent welders, 
this association is assisting the formation of classes in various 
parts of the country, namely, Glasgow, Liverpool, Manchester, 
Cardiff, Newcastle, Birmingham, Leeds, and probably one or 
more in London, in addition to the Northern Polytechnic School, 
which has been successfully operated during the past eighteen 
months, 

INTERNATIONAL RAILOPHONES, Limited, Prudential-buildings, 
Corporation-street, Birmingham.—We have received a_ price 
list of Railophone equipments. The firm is now in a position 
to give prompt delivery for any plant which may be ordered by 
any of the railway companies throughout the world. We are 
told that a Railophone plant—system B, as described in the 
price list has recently been ordered by the. German Imperial 
State Railways, and has been given a test on one of the lines near 
Beriin, with such successful results that the Minister for Rail- 
ways has since given an order for an extension, ten times the 
length of the original trial plant. We are also told that the com- 
pany is approaching the railway companies of each country 
with a view of obtaining trial orders for the different systems 
of Railophone installations. 

Tur A.B.G, Journals for July, August, and September have 
been forwarded to us. The first contains articles entitled : —‘* The 
A.B.G, Oil Engine,” “The A.E.G. in Silesia, (I.),” ‘‘ Arrange- 
ments in the A.E.G, Factories for the Prevention of Accidents.” 
The titles of the articles in the August issue are :—-‘‘ Progress 
in the Construction of High-speed Three-phase Motors for 
Underground Pumping Plants,” ‘‘ Selection of the Driving 
System for the Condenser Auxiliary Machinery in Steam Turbine 
Plants,” “‘ Large Electrical Machines,” and ‘‘ The A.E.G. in 
Silesia, (IT.)’’ The tit!es of the articles in the September issue are : 
~—-‘' The Large Gas Engine as a Prime Mover in Ironworks’ Electric 
Generating Stations,” “* The Importance of Electricity in Cement 
Factories,’ “‘The Neue Automobil—Gesellschaft A.-G.’’ and 
“Gesundbrunnen-Neukélln Elevated and Unterground Rail- 
way.”’ All the Journals are admirably illustrated. 

Tue BaLpwin Locomotive Works, Philadelphia, Pa., U.S.A. 
-— The Forty-thousanth Locomotive ”’ is the title of a new and 
well got up publication sent to us by this firm. It is stated that 
the Baldwin Locomotive Works, after eighty-two years of con- 
tinuous operation, has completed its forty-thousandth locomo- 
tive. ‘The first locomotive built at these works was completed 
in 1832, when locomotive building was in its infancy ; 
while No. 40,000 represents the latest type of motive power for 
high-speed passenger service. A study of the product of the 
suldwin Locomotive Works is a study of the development of the 
American locomotive, from its earliest beginning down to the 
present time. Although the Baldwin plant has always ranked 
among the largest of its kind, its facilities during the early years 
of its existence were naturally exceedingly meagre when com- 
pared with what they are to-day. It was not until 1861—thirty 
years after the founding of the works—that locomotive No. 1000 
was completed. During this period there were introduced 
several features that are still characteristic of American locomo- 
tive practice. These included bar frames, outside cylinders 
placed horizontally, equalised wheel loads, and a design of boiler 
which, while small and of relatively low power, had many features 
in common with present practice. The book is full of interesting 
information of this kind,and contains many excellent pictures. 

Rex Lock Nut Company, Winchester House, Victoria-square, 
Birmingham.—-A publication sent to us by this firm deals with a 
new lock nut. It is pointed out that all other lock nuts hitherto 
put upon the market have required a special means of release, 
such as the insertion of a pin, removal of a spring, or other 
mechanical device. The ‘* Rex ” lock nut is released by the 
mere application of the spanner. It is claimed to be impossible 
to put @ spanner on the nut without releasing the lock, and yet 
immediately the spanner is removed the nut locks automatically, 
and cannot be removed by gun-fire, vibration, or any other 
ordinary means. The following are some of the features claimed 
for it >It locks automatically when the spanner is taken off. It 
locks when the bolt is halfway in the nut. It allows considerable 
variation in the diameter of the thread. The mere application 
of a box spanner or ordinary spanner from any direction and on 
any of the faces releases it. ‘There are only three additional parts 

pin, pawl,and spring. The spring is made of plated steel and 
will not corrode. _ It is said to be simpler than any other lock nut 
hitherto produced, and is not weakened like other lock nuts by 
thread cutting. It resists vibration, is an absolute lock, and has 
no loose parts. It can be made in any size from jin. upwards. 
he nut acts equally well with coarse or fine-thread bolts, and is 
still @ perfect nut when the pin, pawl, and spring are removed. 

ROTHERHAM ForGE AND ROLLING Mitts Company, Limited, 
‘otherham.—A new and well got-up catalogue has reached us. 
It contains many excellent illustrations showing various parts 
of the works and different things which are manufactured in 
them. The following information relative to the works 
's given :—The forge department is equipped with an extensive 
range of double-acting steam hammers of capacities varying 
'rom 7 ewt. up to 10 tons. Electric crane power is employed 
for lifting, turning, &c. The furnaces are fitted with water- 
tube boilers, which supply all the steam. required to work the 
hammers. ‘lwo large modern annealing furnaces are in use in 
this department, fitted with electrical recording pyrometers. 
"he testing-house contains a 30 tons Buckton testing machine 
of latest design for the convenience of customers and their 
inspectors. ‘The machine shops contain a large range of 
tools in accordance with the best modern practice, and the com- 
pany is able to machine and finish to standard limits any forging 
within the capacity of the hammers. ‘The finishing tools include 
* large Norton grinder capable of taking in cranks, &c., up to 
‘6m. in length and 20in. stroke. ‘The power for driving the 
machine shops is obtained partly from gas engines supplied by 
suction plant and partly by electric current generated in the 
works, The rolling mills department contains three large 
sheet mills, one 12in. rod mill, and one 8in. rod mill; also a tilt 
forge for cogging, paring shop, and warehouse, &e. Descrip- 
tions of the various sections and gauges rolled in this depart- 
ment are given in the catalogue. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Reduction in Best Iron Prices. 

THe Staffordshire best iron makers—manufactured 
iron is intended—have acquired a habit of changing their prices, 
not as formerly prevailed at one or other of the ironmasters’ 
on the four quarter days in the year, but either just before or 
shortly after the fixed meetings. This month they elected the 
latter course, and on Saturday of last week circulars were in 
everybody’s hands announcing a reduction in marked bars of 
10s. per ton. The reduction was not unexpected, and in addition 
to bars proper it applies alike to Staffordshire iron, boiler plates, 
sheets, hoops, &c., rolled by the five “list” iron houses. ‘The firms 
taking part in the drop are the Earl of Dudley’s Round Oak 
Ironworks, Brierley Hill, Messrs. Jno. Bradley and Co., Stour- 
bridge, Messrs. Robert Heath and Sons, Limited, Messrs. Noah 
Hingley and Sons, whose chairman is Sir Geo. Hingley, and Messrs. 
Jno. Bagnall and Sons, Limited. 


New Manufactured Iron Prices. 

The new basis price for Staffordshire marked bars, 
resultant upon the fall just declared by the makers, becomes 
£9, Karl Dudley’s price for the * L.W.R.O.” brand of bars 
£9 12s. 6d., and Jno. Bradley and Co.’s quality of bars which 
are always £1 per ton above the rest of the market £10 per ton. 
* L.W.R.O.” best bars become £11, and Noah Hingley and Sons’ 
best bars £10 10s. The last firm’s ‘‘ Netherton” quality bars 
are understood to now stand at £7 15s. for ordinary and £8 10s. 
for best. Tron boiler plates rolled by Robert Heath and Sons, 
of the Biddulph Valley Works, North Staffordshire, are now 
priced at :-—‘ B.B.H.” ordinary qualities, £10; best, f11: and 
double best, £12 per ton. 


The Course of Prices. 

The reason for the changed “‘ standard ”’ which has now 
come about in best iron prices is to be found in the constantly 
widening margin which for some weeks past has existed between 
merchant iron and best iron prices on Birmingham Exchange. 
The usual margin between the quotations for these two grades 
of iron is about 30s., but lately there has been a difference of 
fully £2 per ton. It was felt that so large a divergence was 
unhealthy, hence the resolution of the marked bar houses to 
come down to something nearer the market level. The present 
reduction is the second that has taken place this year, the pre- 
vious change having occurred on July 25th last, when the stand- 
ard was dropped from £10 to £9 10s. It may be recalled that 
last year marked bars advanced from £8 to £10 by four advances 
of 10s. each. 


Market Effect of Reduction. 

The effect of the reduction upon the buying market was 
witnessed this--Thursday—afternoon in Birmingham, when 
trade had a more “real” appearance. Iron consumers were 
more disposed to do business than at last week’s quarterly 
meeting, and more orders changed hands. Buyers were pre- 
pared to admit that makers realise that demand has got into a 
bad way, and that if the ironworks are to be kept going every- 
thing possible will have to be done over the next two or three 
months to encourage trade. Merchant—unmarked—bars were 
quoted to-day £7 5s. to £7 7s. 6d. delivered Birmingham, and 
it was even reported that some makers would shade the lower 
figure. 


Belgian Competition. 

Common bars ranged from £6 15s. to £7, with the lower 
price the more general. Belgian producers were prepared to 
give deliveries of common iron at as low as £5 15s. to £6 per ton, 
but the price difference against the English product is out- 
weighed in many cases by the advantage of quick delivery which 
Staffordshire makers are able to guarantee. Lancashire 
‘*“crown”’ bars remain at £8, and North Staffordshire ditto at 
£8 5s. per ton. Hoop iron is £8, nail rods £9, and gas tube strip 
£7 7s. 6d. to £7 10s. 


Anomalous Galvanised Iron Position. 

The striking anomaly of an active market side by side 
with price cutting is still witnessed in the galvanised sheet 
branch. The orders already booked will, it is stated, suffice to 
keep the works employed until Christmas, and producers cannot 
undertake any deliveries inside a month from now. Neverthe- 
less, good orders can sometimes be placed at as low as £10 15s. 
f.o.b. Liverpool for corrugated iron 24 w.g. There is a fair amount 
of material being offered for forward delivery at £9 17s. 6d., 
though nominally market quotations range from £11 to £11 5s. 
f.o.b. for 24.w.g. Black sheets are weak and profits next to 
nothing. Merchant doubles sell on the basis of £8 2s. 6d. to 
£8 5s. per ton, steel singles £8 2s. 6d., and trebles £8 17s. 6d. 
nominal, 


Pig Iron. 

The pig iron trade this week is without improvement, 
and though producers would fain believe that bottom has been 
touched, consumers still refuse to enter the market. Prices are 
quoted :—-South Staffordshire common forge iron, 52s. to 53s. 
per ton ; part-mine, 53s. Gd.; best all-mine, 92s. 6d. to 97s. 6d.; 
and cold blast, 125s. per ton. The Northampton section of 
the market is slightly steadier, quotations ranging from 5ls. 
to 53s. Derbyshire makes command 54s. to 54s., and North 
Staffordshire forge 61s. to 62s., best being 70s. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Continues Weak. 

THE attendance on "Change was about an average one, 
and business in most departments was very slow. There was 
little of interest to note in pig iron, and although it was thought 
that there would be a reduction in Lincolnshire, there was little 
or no change, and prices for most brands rule more or less 
nominal. Hematite showed a weaker tendency. Finished iron 
and steel about unchanged. There was iittle change to note in 
copper, although manufactured was rather on the easy side. 
Sheet lead steady. English tin ingots in buyers’ favour. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 60s. 6d.; Staf- 
fordshire, 60s. 6d. to 61s.; Derbyshire, 60s. 6d. to 61s.; North- 
amptonshire, 61s. 9d.; Middlesbrough, open brands, 63s. 3d. 
to 63s. 9d. Scotch (nominal): Gartsherrie, 73s. 6d. to 74s.; 
Glengarnock, 7ls.: Eglinton, 71s. 6d. to 72s.: Summerlee, 73s., 
delivered Manchester. West Coast hematite, 69s. to 70s.; 
Kast Coast ditto, 66s., both f.o.t. Delivered Heysham: Gart- 
sherrie, 71s. 6d. to 72s.; Glengarnock, 69s.; Eglinton, 69s. 6d. 
to 70s.; Summerlee, 71s. Delivered Preston: Gartsherrie‘ 
72s. 6d. to 73s.; Glengarnock, 70s.; Eglinton, 70s. 6d. to 7l1s., 
Summerlee, 72s. linished iron: Bars, £8; hoops, £8 7s. 6d.; 
sheets, £9 2s. 6d. Steel: Bars, £7 2s. 6d. to £7 12s. 6d.; Lanca- 
shire hoops, £8 5s.; Staffordshire ditto, £8 5s. to £8 7s. 6d.; 
sheets, £9 to £9 5s.; boiler plates, £8 12s. 6d. to £8 17s. 6d.; 
plates for tank, girder and bridge work, 7 7s, 6d, to £7 12s, 6d.; 








English billets, £6 12s. 6d.; foreign ditto, £5 2s. 6d. to £5 7s. 6d. ; 
cold drawn steel, £10. Copper: Sheets, strips, &c., £91 per ton ; 
small lots, 11d. per lb.; rods, £89; tough ingot, £80 to £80 10s. ; 
best selected, £81 per ton. Copper tubes, 1ljd.; solid drawn 
brass tubes, 94d.; brazed brass tubes, 10d.; condenser tubes, 
10}d.; condenser plates, 8d.; rolled brass, 8d.; brass turning 
rods, 7}d.; brass wire, 84d.; yellow metal, 7jd. per lh. Sheet 
lead, £25 per ton. English tin ingots, £190 to £191 per ton. 


The Lancashire Coal Trade. 

There was a fairly good attendance on the Coal 
Exchange, and house coal fully maintained late rates. Slack 
and engine fuel is quiet, and whilst there is little new to report in 
the shipping department, sellers show no disposition to press 
for business. Quotations :—Best Lancashire house coal, 17s. 8d. 
to 18s. 10d.; good medium, 16s. 2d. to 17s.; domestic fuel, 
13s. 5d. to 14s. 5d.; screened steam coal, 11s. 6d. to 13s.; slacks, 
9s. to 10s. 9d. per ton at the pit. 


Joseph Corbett. 

The death occurred last Friday of Mr. Joseph Corbett 
at the age of seventy-one. Mr. Corbett was the borough engi- 
neer of Salford—a post he had held since 1892. Prior to this 
time he served on the borough council for five years. Mr. 
Corbett took special interest in the work of the purification of the 
river Irwell, and was responsible for the sewage works of the 
borough. Other works in the district for which he was respon- 
sible are the laying of the Salford tramways and the designing 
of model lodging-houses. He took considerable interest in 
public and social work, and was one of the committee which was 
responsible for the provision of the Manchester School of 
Technology. 


Manchester Tramways. 

At a meeting of the Manchester Corporation Tramways 
Committee held a few days ago, Mr. J. M. McElroy presented 
a summary of the results of the working of the department 
during the first half of the financial year —April to September. 
The mileage run was 9,769,574, an increase of 324,047, and the 
passengers Carried numbered 102,144,962, an increase of 9,926,230 
as compared with the corresponding period of 1912. Yet the 
electrical energy used was 726,927 units fewer—14,673,871 as 
compared with 15,400,798 —and the units per car mile were 
reduced by .128—~1.502 as compared with 1.630. The revenue 
per car mile was at the same time increased from 11.369d. 
to 11.561d. The working expenses per car mile increased from 
7.002d. to 7. 036d. 


Barrow-tn-Furness, Thursday. 
Hematites. 

There is no change of moment to note in the condition 
of things in the hematite pig iron trade, except a further slight 
drop in values. ‘The demand for iron is not over good just now 
for consumers are still showing little inclination to place orders 
for metal, except for small tonnages to cover their immediate 
wants. There is no desire to place orders for future delivery 
even at the lower rates that have been ruling. Many users of 
iron are still pretty well placed for supplies, hence they are 
content to jog along. Steel makers at Barrow are using large 
tonnages of iron again. Some of the make at Barrow and also 
at Workington has been going into the open market, owing to 
steel mills being off of late, but these departments are now at 
work again. Makers are quoting 71s. 6d. per ton net f.o.b. for 
parcels of mixed numbers of Bessemer iron. For special sorts 
of iron there is a good steady demand. There is not much 
activity in warrant iron, the current price being 66s. 6d. per ton. 
The stores of warrant iron have been drawn upon of late, and the 
total now held stands at 14,895 tons. Although there is a quiet- 
ness in the business in iron, there is no inclination on the part 
of makers to cut down their output. 


Iron Ore. 

The iron ore trade is well employed. Good average 
sorts of ore are at 15s. 6d., and the best descriptions are at 22s. 6d. 
per ton net at mines. Spanish ores are in steady request at 
6s. to 17s. per ton delivered. ‘T'wo large cargoes were discharged 
last week at Barrow from Les Falaises. 


Steel. 

There is activity in the steel trade. At Barrow the 
rail mills are busily at work again, and a good output is being 
maintained. Deliveries are being made wa Barrow docks and 
Liverpool on overseas account. The output of ship plates is 
large, but the plant is not yet fully employed. There is little 
business in the departments for tin bars and billets. The 
demand for rails is steady without being particularly brisk, with 
heavy sections at £6 7s. 6d. to £6 10s. Light rails are doing 
quiet business at £7 2s. 6d., and little is offering in heavy tram 
rails, which are at £7 5s. per ton. There is a good steady 
demand for steel shipbuilding material. Ship plates are at £7 5s. 
to £7 10s. per ton. Hoops are doing a fair business at £8 per 
ton. Nothing is being done in tin bars or steel billets. 


Shipbuilding and Engineering. 

These trades present no new features. The whole of 
the branches are fully employed. A lot of work has yet to he 
done on H.M.S. Emperor of India, which is expected to be 
launched next month. 


Fuel. 

The demand for coat! is brisk, with good steam sorts from 
either Lancashire or Yorkshire pits at 15s. td. to 18s. per ton. 
Coke is in steady request, with Lancashire qualities at 19s. per 
ton, and East Coast sorts at 22s. 6d. per ton delivered to West 
Coast furnaces. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

DurtnNG the past week or so there has been gradually 
developing quite a revival in finished steel products. Works 
here specialising in this class of trade scarcely know which way 
to turn for work, most of which is destined for foreign countries. 
The boom in railway material for abroad is really only just 
beginning, and gives promise of extraordinary development, 
and although Sheftield is not directly benefited to the extent 
that some other centres are, yet the influence of this impetus 
to the steel trade is being very considerably felt here ; whilst, 
of course, as I showed a week ago, some very substantial con- 
tracts are coming this way. The building trade seems more or 
less under a cloud, and with it those departments of the iron and 
steel trade concerned, but cutlery is brightening up very con- 
siderably, almost all the works now being exceptionally brisk. 
This week should see a settlement of the price list question in 
the cutlery trade, otherwise trouble may ensue. The moulders 
have accepted the terms offered by Messrs. Hadfield, Limited, 
which include a 2s. rise, upon which the men had no intention of 
insisting—but the great bulk remained out on strike, though 
at the time of writing there were renewed hopes that this week 
might see a settlement of the dispute generally. Rather a 
set back occurred on Wednesday, when a conference between the 
employers and men’s representatives proved futile, but the men 
are to meet again to discuss the situation, which certainly did 
not seem quite so strained. 
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Round the Works. quantity is being received under current contracts, the imports Scotch Iron and Steel Imports. 
New orders booked during the past few days include , 5° far this month amounting to over 90,000 tons. Furnace The registered quantities and values of iron and stee 
coke is still on the scarce side, and the price of medium kinds | »yanufactures imported at Aberdeen, Dundee, Glasyow. nd 
» ) Sars 


some good tonnages of steel, much of it for tool making, the orders 
being for Australia and the Manila Railway. Oue firm has a 
big order from Belfast for steamer funnels, and the East India 
Railway has placed contracts with three firms here for springs, 
wheels and files. The work of the electrification of a portion 
of the Dalston section of the London County Council tramways 
has brought some good orders for shovels, picks, pick shafts 
and hammers, and three firms have booked considerable orders 
foraxles for New South Wales. The Rotherham Corporation 
has placed a contract for wrought iron ornamental railings for 
use at Millgate with a Wolverhampton company, and a Rother- 
ham firm has obtained from the London and North-Western 
Railway a contract for considerably over £5000 worth of crank 
axles. For the same railway a Sheffield works is supplying 
grey pig iron to the value of nearly £1200, 2nd another * A. J. ¢ 

pig iron to the value of £500. For the Rritish Government there 
are, of course, very heavy contracts in hand, and the same thing 
applies to foreign naval work, of which there is a good deal on 
the books just now. One of the armament iirms has secured 
an immense armour plate order from the Spanish Admiralty, 
the work being estimated to cover the next three years. 


Pig Iron. 

There appears to |e very little change in the situation 
here so far as raw materiel is concerned. Fresh buying is still 
very much restrieted, the tendency to greater freedom in that 
respect, noted last week, not having developed appreciably. 
Generally, however, makers are engeged upon old contracts. 
West Coast hematite is quoted at about 78s. to 79s., and East 
Coast mixed numbers at about 7Is. to 7ls. td. Makers of 
Derbyshire and Lincolnshire pig iron are showing no weakness 
here in face cf the drop in Cleveland warrants, and rather than 
sell at the low figure buyers offer, they prefer to go off the market. 
Under these circumstances stocks are neturally increasing. 
Lincolnshire iron is quoted at about Sts. 6d. for forge ; 57s. bd. 
for foundry ; and 59s. 6d. for basie. The Derbyshire figures are 
given as 54s. 6d. to 55s. for forge, though plenty of makers will 
not talk business at these low prices; and Sts. to 56s. 6d. for 
foundry. If makers can weather the next few weeks, there is 
every appearance of an improvement in their position, and at 
all events with fuel prices where they are it is difficult to see how 
they ean quote any lower execpt at a loss, 





Bars, Billets, &c. 

Bar iron makers are working very badly indeed, order 
hooks heing very thin, though it is hoped that 2n improvement 
will be experienced before long. ‘There is a distinet contraction 
in billets and mild steel, though a good deal of this may be due 
to the disturbed state of labour locally. When the moulders’ 
and steelmakers’ disputes have been settled, makers will be 
better able to see how they stand. Prices keep at about the same 
level, as the mere lowering of quotations is quite ineffectual, 
in the present circumstances, in’ bringing consumers forward 
with orders, Spring makers are still slack. 





Fuels. 
At the moment steam coals are in stronger demand 
than other qualities. This is largely brought about by the 


heavy tonnage going for shipment, and so far as can be seen 
there is every likelihood of business in this direction being on 
a large seale to the close of the year. The demand for industrial 
consumption is fairly satisfactory, but as soon as the moulders 
get to work again there should be a marked improvement. 
There ix no great amount of forward business being arranged 
iocally, but a good tonnage is being sold for shipment on short- 
period contracts, Best qualities are in stronger request than 
second-grade sorts, but taken all round prices are steady. In 
the smaller classes of steam fuels there is no change in the 
position, Collieries are well placed for best grades, but in the 
lower qualities they are by no means strong. Special lots have 
heen offered at lower rates, but at pits current quotations per 
ton are as follow :—Best South Yorkshire hards, 12s. 6d. to 
12s. 9d.; hest Derbyshire, lls. 6d. to Ils. 9d.: seeond qualities, 
10s. fd. to Pls. (kL; steam cobbles, 10s. td. to Pls. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

THERE is a rather more cheerful tone in iron trade circles, 
especially so far as Cleveland pig is concerned, due to an upward 
movement in warrants after a steady fall for some little time 
past. There is, however, still a lack of confidence in the market 
and traders continue to act with extreme caution, showing little 
disposition to commit themselves ahead. Whether the advance 
indicates that the bottom has been touched or whether it is but 
a temporary interruption of the downward movement in prices 
is a matter of conjecture. Nuch data as there are to go upon in a 
situation very complex and full of uncertainties, would seem to 
show that the process of adjustment is not yet complete and that 
prices have not yet reached the lowest level. The dearness of 
money helps materially to deter speculation. Buyers will not 
come forward in the existing circumstances, and trade is being 
held back until the position is clearer and the extent of the pre- 
sent process of readjustment can be more confidently estimated. 
Perhaps the most unsatisfactory teature is the complaint of 
producers that Pig iron cannot at present be made at a profit, 
and unless there is some improvement in pig iron values or a 
reduction in the prices of raw material there will be a further 
curtailment of output by the blowing out of more furnaces. At 
present furnaces must be kept going for the fulfilment of current 
contracts, but order books are being worked down and with 
new business the reverse of active the outlook is fat from pro- 
mising. No. 3 G.M.B. Cleveland pig iron has been sold this 
week in small lots at 52s. 9d. f.o.b., and that is recognised as the 
general market quotation. No. 1 Cleveland pig is 55s. 3d.; 
No. 4 foundry, 52s. 3d.; No. 4 forge, 52s.; and mottled and white 
iron, each 51s. 9d., all for early delivery. The statistics for the 
quarter ended September 30th, issued by the Chamber of Com- 
merce, show that the estimated make of pig iron was 667,000 tons, 
comprising 407,000 tons of Cleveland and 260,000 tons hematite, 
spiegel and basic, as compared with 715,000 in the preceding 
quarter. During the past quarter the pig iron shipped from the 
‘Tees amounted to 214,004 tons foreign and 91,921 tons coast- 
wise, totalling 305,925 tons, as compared with 305,607 tons in 
the same period last year. 


Hematite Pig Iron. 

The past week has seen practically no change in the 
condition of affairs in the East Coast hematite pig iron trade. 
It has to be admitted that the booking of new business does not 
keep pace with the execution of old orders, but there is still a 
good deal of work in hand, and a brisk revival is anticipated 
in the very near future. The general market quotation for 
mixed numbers is 65s. for either early or forward delivery, but 
some producers will not quote below 65s. 6d. The orders placed 
this week have been small and unimportant. 


Iron-making Materials. 

There has been little or nothing done in the foreign ore 
trade for some weeks past. The market quotations for Rubio 
ore of 50 per cent. quality are based on 19s. per ton, but even 
that price is more than someJconsumers are prepared to pay. 
At present ironmasters are not badly off for ore. arge 











iv firm at 18s. delivered at the works, 


Finished Iron and Steel. 

The finished iron and steel trades are fairly active on 
current contracts, but new business is quiet. The recent reduc- 
tiors in prices have as yet had no appreciable effect upon the 
trade. The announcement made this week that the Uniced 
Steel Corporation had founded a subsidiary company for Canada 
in order to meet in a more satisfactory manner the growing 
Canadian demand for steel has aroused a good deal of interest 
on Teesside, which does a large trade with the Colonies. A 
large plant is to be laid down at Michigan, and it is generally 
believed that the project will detrimentally affect the Teesside 
trade with Canada. No new orders are reported this week. 
The works, however, are kept fully employed. Steel makers 
have some good contracts and are assured of employment until 
the end of the year. There is a steady output of shipbuilding 
material and makers of general structural material are well 
occupied, ‘The outlook in the finished iron trade is anything 
but encouraging. ‘The demand on home account has fallen off 
considerably and the foreign inquiry is not so good as it was some 
months ago. The principal ro quotations are :— Common 
iron bars, £7 10s.; best bars, 6d.; best best bars, £8 5s.; 
ay king iron, £6; iron ship ao £7 to £7 5s.; iron ship angles, 

£7 15s.; iron ship rivets, £8 10s. to £8 12s. 6d.; iron girder plates, 
£7 5s.; steel bars, basic, £7 5s.; steel bars, Siemens, £7 5 
steel ship plates, ‘7 5s.; steel ship angles, £6 17s. 6d.; steel 
boiler plates, £8 5s.; steel joists, £6 12s. bd.;_ steel hoops, £7 10s.; 
steel strip, £7 5s.; chia sheets, singles, £8 7s. 6d.; steel sheets, 
doubles, £8 12s. 6d., all less the customary 2§ per cent. f.o.t. 
Cast iron columns, £7 7s. td.; cast iron railway chairs, £6 10s,; 
light iron rails, £7; heavy rails, £6 10s.; steel railway sleepers, 
£7 10s., all net at works. 


7 Lis. 











Shipbuilding and Engineering. 

Considerable activity still prevails in the shipbuilding 
industry on the North-East Coast. Practically ali the builders 
are full of work and some cannot guarantee delivery of any 
further tonnage until the latter part of next year. The amount 
of work available in the loeomotive department of the engineer- 
ing trade is exceptionally heavy, and the marine shops are also 
busy with a large amount of employment in prospect. Wagon 
builders and bridge builders have large and important contracts 
in course of execution. 


Cleveland Miners’ Wages. 

The Cleveland mineowners and the representatives of 
the ironstone miners met at Middlesbrough on Monday to con- 
sider the wages to be paid at the mines in Cleveland during the 
next three months, but failed to come to a settlement. It was 
pointed out on behalf of the mineowners that the ascertained 
price of Cleveland pig iron for the past quarter was 57s. 8. 08d. 
per ton, as against 63s. 7. 51d. for the preceding quarter. Accord- 
ing to the formula adopted for many years past the employers 
were entitled under the reduc ed price to claim a reduction in 
wages of 8} per cent. The men’s representatives intimated that 
they had no power to settle the question that day, as they would 
have to report to the men in the district and meet the owners 
again, and it was agreed that a further meeting should be held 
on the 27th inst. 


Coal and Coke. 

The coal market is gaining considerable strength. For 
this month all the favourite brands are fully sold and stemmed 
up; hence for any odd parcels thrown on the market sellors have 
no difficulty in securing enhanced values, and for November 
the tone is quite firm. Gas coal continues in astate of squeeze, 
and it is almost impossible to arrange for best quality. Best 
Purham gas coal readily realises 15s. 3d. to 15s. 6d., and second 
qualities commend up to 14s.) Durham bunkers are improving, 
ordinary sorts having been advanced this week to 13s., while 


best bunkers are firm at I3s. 6d. to 13s, 9d. Coking fuel is 
quiet. Foundry coke is in good inquiry ; blast furnace and gas 
quality strong. Best gas coke is I7s. 9d. to 18s.; foundry, 
18s. 9d. to 2Is.; and blast furnace, 18s. to 18s, 6d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Pig Iron Market. 

THE Glasgow pig iron warrant market is in a very 
unsatisfactory position. The tone of the market is unsteady, 
and with buyers showing no inclination to operate beyond imme- 
diate requirements business is very slow, and prices are still 
further reduced. The total turnover on the week reached 
17,000 tons. The prices obtained at present render it hardly 
possible for makers to produce iron at @ profit. The closing 
price of Cleveland iron was 52s. 6d. per ton, a decrease of Is. 9d. 
per ton compared with the previous week, and it is worthy of 
note that prices have not been at such a low level since April, 
1912. Advices from the Continent are not encouraging. There 
are 84 furnaces in blast in Scotland compared with 85 in the 
previous week, and 88 in the corresponding period last year. 
{he imports of pig iron into Grangemouth from Middlesbrough 
and district reached 7348 tons. 


Scotch Makers’ Prices. 
A further reduction of 6d. per ton has been reported. 








Monkland is quoted f.a.s. at ay git No. 1, 67s. 6d.; No. 3, 
66s.; Govan, No. 1, 65s. 6d.; No. 3, 64s.; Carnbroe, No. 1, 71s.; 
No. 3, 67s.; Clyde, No. 1, 72s. 6d.; "No. 3, 67s. 6d.; Gartsherrie, 
Summerlee, Calder, and a. Nos. 1, 73s.; Nos. 3, 68s.; 
Glengarnock, at Ardrossan, No. 1, 73s.: No. 3, 68s.; Eglinton, 
at Ardrossan or Troon, No. 1, 67s. 6d.; No. 3, 66s. td.; Dal- 
mellington, at Ayr, No. 1, 69s.; No. 3, 67s.; ty at Leith, 


No. 1, 73s.; No. 3, 68s.; Carron, at Grangemouth, No. 1, 73s. 6d.; 


No. 3, 68s. 6d. per ton. 


Finished Iron and Steel. 

There has been no new feature in the steel trade during 
the week. In spite of the further reduction in prices, there is 
an absence of any inclination on the part of buyers to make fresh 
purchases. Owing to the present cost of raw material, it is 
impossible for Scotch steel makers to sell at prices quoted by 
continental makers without considerable loss. It is with great 
difficulty that plant is being kept employed, as specifications are 
scarce and works are mostly proceeding on contract business. 
A number of orders of considerable tonnage have been secured 
on foreign account, but only in cases where British material is 
specified. Continental makers are booking a large part of the 
export work. Black sheet manufacturers are fairly active both 
in the heavy and thin gauge departments. Galvanised sheet 
makers are also comparatively well employed. The malleable 
and wrought iron branches of the trade are very depressed. It 
is hoped that the latest reduction in malleable iron prices will 
have a beneficial effect on trade. In the meantime the outlook 
is not at all promising. 


Reduction of Malleable Iron Prices. 

At a meeting of the Scotch malleable iron makers it 
was decided to reduce their prices to the extent of 7s. 6d. per ton, 
The basis price is therefore now quoted £7 2s. 6d. per ton, less 
5 per cent., for “‘ crown ”’ bars for Glasgow delivery. 





Leith during September, 1913, are as follows : Tron bars, anyle 
&e., ex Continent, 3182 tons, value £20,124 ; steel bars, angles 
&e,, ex Continent, 1988 tons, value, £11,894; iron and steel 
hoops and strips, ex Continent, 1407 tons, value £9634 - ex 
United States 366 tons, value £5217; iron and steel plates, ex 
Continent, 2417 tons, value £17,648 ; ex United States ona 
value £1980. ‘Totals :—Ex Continent, 8994 tons, value j 
ex United States, 618 tons, value £7197. 


Scotch Coal Trade. 
The Scotch coal trade continues very busy. There jg 
however, a slight falling off in the West of Seotiand di. trict, 
due on the one hand to a scarcity of tonnage and on the other t 








. 


& quieter demand for ell and splint coals, The recent: leayy 
demand for navigation and steam coals is well maintained, and 
prices for these are firm. The feature among smalls js the 
urgent demand for treble nuts, but doubles are rather casiep 
being much more plentiful. ‘Trade in the Lothians is in a by thy 


condition, and there is a large general demand for all large coals, 
Collieries are well booked to the end of the month, and sony 


24 thy . 4 Ven 
further. The Fifeshire market is very strong, and the (one 
very firm. The pressure on the collieries is unabated.‘ jjere 


is some congestion at the ports owing to the large quantity of 
tonnage available and some vessels have been delayed, \ jie) 
accounts for a slight shrinkage in shipping returns compared 
with the previous week. Prices remain unchanged in thi~ di 











trict. The aggregate shipments from Scottish ports durit the 
week reached 330,692 tons, against 339,911 last week and 330,509 
in the same period last year. At Glasgow ell coal is quoted 
f.o.b. 13s.; steam, 13s. to I4s, 6d.; splint, P8s. to 1ds.; nay iva- 
tion, 15s. to 17s.; trebles, 13s. 9d.; doubles, 12s. 3d. te bes. nd. 
singles, IIs. to TPs. 6d. per ton, 

WALES AND ADJOINING COUNTIES 


(From our own Correspondent.) 


Cardiff. 

AN unsettled condition existed in the steam coal nucrket 
last week, and little business of importance was done; althoush 
the tonnage position had improved, stocks were still in exc 
giving rise to some easiness in cases. Colliery owners, however, 
considering the number of contracts awaiting settlement and the 
prospects of the advancing season, regurded the outlook as vood, 
and held rather firmly to recent prices, Admiralties still being 
quoted at 19s, 6d. to 20s, During the week Monmouthshires wor 
an irregular and easy market. House coals are on the upward 
grade, September coal shipments show a large increase froin 
Welsh ports as compared with September of last year. Lat: 
‘The terrible explosion which occurred at Senghenydd— -Univers:! 
Colliery—-on Tuesday, the most disastrous, it is now feared, 
that has happened in South Wales, is causing the greatest and 
most’ overwhelming anxiety. As regards steam coal trad 
conditions, very little alteration has taken place to-day; a 
somewhat steadier tone is apparent, and the loss of outputs 
owing to the explosion has an effect on the market. It is stated 
that orders for 200,000 tons of large have been placed with or 
of the principal Monmouthshire collieries. Following approx: 
Steam coal: Best Admiralty large, 19s. 6d. to 












mate prices : 

20s.; best seconds, 18s. 6d. to 19s.; seconds, 17s. 6d. to Is-.: 
ordinaries, 16s, 9d. to 17s, 3d.; best drys, 18s. to 19s.; ordinary 
drys, 15s. 6d. to 16s, 6d.; best bunker smalls, 10s. to 10s. td.; 
best ordinarios, 9s. 6d. to 10s.; cargo smalls, bs. 6d. to 7s. bd.: 
inferiors, 6s. to 6s. (d.; washed smalls, IIs. to P2s.;) best Mon 
mouthshire black vein, large, Is. 94. to T7s. 3d.: ordinary 
Western Valleys, 15s. 9d. to 6s. 6d.;) best Eastern Valley 
lds. Sd. to L5s. 9d.; seconds, L5s. to 14s. 3d. Bituminous cou! 
Best households, 19s. to 20s.; good households, ‘Vs. to Is 
No. 3 Rhondda, large, Is. 6d. to 17s.; smalls, 12s. to 12s. tad 
No. 2 Rhondda, large, 12s. to 12s. 9d.; “ones com to Il 
No, 2 smalls, 7s. to 8 best washed nuts, 15s. tid. to Dis. Gad 
seconds, 14s. 9d. to 15s, 3d.; best washed peas, 14s. ad. to b4x. thl.: 
seconds, 13s. td. to I4s. Patent fuel, 20s. to 22s.) Coke 
Special foundry, 28s. to 30s.; good foundry, 23s. to 26s.; furnace, 


19s. to 2ls. Pitwood, ex ship, 2s. to 21s. 3d. 
Newport (Mon ). 

There was no marked change in the Newport steam coa! 
trade last week, though an improvement in tonnage took place. 
which was followed by increasing shipments. Business to-day 
is quiet, values remain little altered, 16s. Gd. to 17s. being aske«t 
for best black veins. Some reduction is obtainable for the 
lower qualities. Following approximate prices :—Steam coal : 
Best Newport black vein, large, 16s. 6d. to 17s.; Western Valleys, 
15s. 6d. to 16s. 3d.; Eastern Valleys, 15s. to 153. 6d.; other 
sorts, 14s. 9d. to 15s.; best smalls, 8s. to 8s. 3d.; seconds, tis. 
to 7s. 6d. Bituminous coal: Best house, 18s. to 19s.; seconds, 
16s. 6d. to 17s. Gd. Patent fuel, 19s. to 20s. Pitwood, ex ship 


21s. 3d. to 21s. tid. 


Swansea. ‘ 
The anthracite coal market exhibited a firmer tone 
during the past week, with an improved demand. Values 
remain steady to-day ; Swansea Valley large and red vein larg: 
are a good market ; : “‘machine-made coals are in better demand ; 
rubbly culm and duff unchanged. The steam coal section 1s 
quiet. Following approximate prices :—-Anthractie coal: Best 
malting, large, 21s. 6d. to 24s. net: second malting, large. 
19s. 6d. to 20s. 6d. net ; big vein, large, 17s. 6d. to 18s. 6d., les- 
2} per cent.; red vein, large, 14s. 6d. to 16s., less 2} per cent.; 
machine-made cobbles, 21s. 6d. to 23s. net ; Paris nuts, 23s. 6d. 
to 26s. 6d. net; French nuts, 23s. 6d. to 25s. 6d.; German nuts, 
23s. 6d. to 25s. 6d. net; beans, I6s. 6d. to 18s. 6d. net: 
machine-made large peas, 12s. 6d. to 13s. 6d. net ; rubbly culm, 
6s. to 6s. 3d., less 24; duff, 4s. 6d. to 5s. 3d. net. Steam coal : 
Best large, 19s. to 20s., less 24 per cent.; seconds, 14s. to 15s., 
less 24 per cent.; bunkers, 10s. 6d. to 12s., less 24 per cent.: 
smalls, 7s. 9d. to 8s. 6d., less 24 percent. Bituminous coal: No. 3 
Rhondda, large, 17s. to 18s., less 2} per cent.; through and through. 
13s. 6d. to 14s. 6d., less 24 per cent.; smalls, 10s, 6d. to 11s. 6d., less 
24 per cent. Patent fuel, 18s. to 19s., less 24 per cent. 


Iron and Steel Trades. 

A full and busy week was again recorded at Dowlais, 
Following approximate prices :—Pig iron: Standard iron. 
5ls. 7$d. cash and 51s. 103d. month ; hematite mixed numbers, 
66s. 6d. cash and 66s. 9d. month ; Middlesbrough, 52s. cash anil 
52s. 3d. three months; Scotch, 58s. cash and 58s. 3d. month : 
Welsh hemetite, 72s. 6d. to 73s. d.d.; East Coast hematite, 
70s. 6d. to 71s. 6d. c.i.f.; West Coast hematite, 71s. 6d. 
Steel bars: Siemens, £4 16s. 3d. per ton; Bessemer, £4 1ds. 
per ton. Jron ore: Rubio, 18s. 9d. to 19s. 3d. Steel rails : 
Heavy sections, £6 10s. to £6 15s. Swansea Harbour ‘Trust's 
returns: Received from works, 108,085 boxes ; shipped during 
the week, 111,418 boxes; stocks remaining at docks, 345,407 
boxes. 


Tin-plate and Other Quotations. 

In the Swansea Valley the tin-plate industry is showing 
some signs of improvement. Following approximate prices : 
Tin-plates: I.C. 20 x 14 x 112 sheets, 13s.; IC. 28 x 20 
x 56 sheets, 13s. 44d.; I.C. 28 x 20 x 112 sheets, 26s, Sd.: 
L.C. ternes 28 x 20 x 112 sheets, 23s. 3d. Finished black 
plates, £9 15s. per ton; galvanised sheets, 24 g., £10 17s. tid. 
to £11 per ton. Block tin, £184 14s. cash and three months. 
Copper, £71 7s. 6d. cash and three months. Lead: English, 
£20 5s. per ton ; Spanish, £20 per ton. Spelterx, £20 10s, per ton. 
Silver, 28}d. per oz. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &e. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

QuietNEss prevails in all the principal trades, and 
little buying has been going on. ‘The prices for bars and 
plac which had been showing symptoms of firmness at the end 
of just month, were again easier. At present bars are obtainable 
at M.95 to M.98 for home consumption, while for export M.94 
to M.95 p.t. is quoted. Heavy ped have gone down to M.104 
p t.. and for sheets M.120 p.t. only is quoted. The lack of orders 
in ihe plate trade has increased to an alarming extent, and restric- 

in output will soon take place. At several shops contracts 
railway material that had been booked for delivery in next 
quarter are already under execution, showing the lack of fresh 
work. The requirements in rails and railway rolling stock 
have continued extensive, and the brisk employment at the 
|.comotive and wagon shops is the bright spot in the dull feature 
of the iron trade. ‘The shops engaged in producing army and 
navy requirements can also boast of being actively engaged, 
and they have plenty of orders on their books. Girders are in 
quiet request, although perhaps a little less dull than before the 
reduction of M.5 p.t. took place; but the building department 
is so depressed that a material improvement in girders is out 
of the question for the present. In iron ore and in pig iron 
business transactions are moderate. On the 9th inst. Luxem- 
hurg pig iron met with a reduction of M.2 to M.3 p.t. for sales 
the first quarter next year, and the Siegerland Iron Ore 
Syndicate also contemplates a reduction in prices for January 
licNt year. 


vers 


The Steel Convention. 

September deliveries of the Steel Convention ure stated 
io have been 618,900 t., compared with 524,549 t. in the precediny 
month, and with 510,084 t. in September last year. Of the above 
quantity, 144,000 +. were semi-finished steel, compared witl 
127,504 t. in August this year, and with 152,449 t. in Spetember, 
1912; sectional iron, 132,000 t., compared with 135,823 t. in 
\ugust this year, and with 178,483 t. in September last year ; 
railway material, 242,000 ¢., compared with 261,222 t. in August 
this year, and with 179,512 t. in September, 1912. 


Production of Pig Iron. 
Official accounts, given by the Union of German Iron 
and Steel Masters, state that the output of pig iron in Germany, 
including Luxemburg, during September, 1913, was 1,589,197 t., 





compared with 1,638,824 t. in August, 1913, and with 1,518,623 t. 
in September last year. Production in the different sorts of | 
pig iron was as follows :—Foundry pig, 298,494 t., as compared | 
with 281,600 t, in the same month last year ; Bessemer, 28,518 t.. | 
as compared with 29,909 t.; basic, 1,009,437 t., as compared with | 
108,997 t.; steel and spiegeleisen, 212,858 t., as compared with | 
191,662 t.; forge pig, 39,890 t., as compared with 46,455 t. in 
September, 1912. Output in pig iron during the period from 
January Ist to September 30th, 1913, was 14,443,405 t., as 
compared with 13,115,802 t. in the corresponding period of 1912. 


Austria-Hungary. 

The market for iron and steel remains in much the same 
position as last week, with prices unchanged, officially, but 
deuand is so slow that makers willingly agree to take less rather 
than lose an order. ‘There has been a stronger feeling in the 
hardware industry during this and last week. Pit coal and 
brown coal meet with good demand. 


Slack Trade in Belgium. 

Most discouraging accounts are given of the present 
tate of the Belgian iron market. consumers holding back more 
than ever with their orders, while German competition gets 
keener every week, and there is much underquoting going on 
ameng the inland firms. Prices are exceedingly week, and 
although even now they hardly cover the cost of p:oduction, 
they seem not tu have touched bottom yet. A most unsatis- 
factory hand-to-mouth sort of trade is being transacted in pig 
iron; very little is bought, and the price of 76.50f. p.t. for 
foundry pig, 70f. p.t. for basic, and 67f. p.t. for forge pig are 
only nominal, Longwy offers foundry pig at 78f. p.t., free at 
place of consumption. An indifferent sort of business is being 
carried on in semi-finished steel. For home consumption the 
current price, which is lower than last month’s quotation, will 
he maintained during the present quarter, while the few foreign 
erders that are being offered are generally taken in at 74s. to 
75s. per ton. All the finished articles of iron and steel have met 
with a reduction in price. Very few orders ure coming in for 
husic bars, and the mills had to take £4 10s. p.t. in some cases. 
tron bars are a little more stiff, but for them, too, £4 15s. p.t. 
las been accepted. The inland quotation for basic bars is 
I25f. to 130f. p.t.; iron bars, 140f. to 145f. p.t. Rods decrease 
in price and in demand, and tae plate trade is in a hopeless 
condition, Export quotation for heavy plates is £5 5s, 1.t., 
and for inland consumption 130f. p.t. are paid; jin. plates 
stand at £5 7s. p.t.; in. sorts, £5 11s. p.t. Hoops are in irregular 
and rather poor demand at £6 2s. p.t. Sectional iron and girders 
are lifeless, and the Belgian State Railways are holding back 
their orders in rails. A weakening tone is noticeable in the 
Belgian coal trade ; the pits of the Mons district have reduced 
their prices 1. 50f. p.t., best sorts small coal being quoted 16. 50f. 
p.t. House ceal is firm and in good request. 








AMERICAN NOTES. 
(From cur own Correspondent.) 


New York, October 2nd. 

Iv is the belief among importers that the Tariff Bill about to 
he signed will let in mora or less steel from abroad, but it is not 
apprehended that it will get far beyond the Atlantic coast, 
hecause of the obstacles of freight rates. Prices of all lines of 
iron and steel products are nominally firm, but there is not 
cnough of new business to test quotations. For months past 
new orders have been of less volume than current shipments, 
but there was much business on the books which enabled the 
mills to keep up a larger output than current orders indicated. 
The point has now been reached where unless a new buying 
movement sets in, mill reduction will be restricted. Unless 
improvement sets in within a few weeks it is estimated that 
production, as compared to maximum output, may decline as 
much as 20 per cent. It is well known that there is enough 
hidden or held up business to prevent any such decline, should 
it be presented before December Ist. Railroads are particularly 
cautious ia placing orders, although a half a dozen of the greater 
systems have practically determined to place their orders within 
the next sixty days, as is the established custom. A recent 
order has been placed for a western road for eight oil-burning 
140-ton locomotives. As soon as the New Haven can arrange 
ics loan at will order 170 all-steel passenger cars. The Standard 
Steel Car Company has resumed its 24-hour schedule of work. 
The SJllinsis Steel Company is forging ahead full time. Blast 
furnaces turning out low grado iron have been asked for quota- 
tions on 49,000 tons of pig iron. Most of the business will 
probably go to southern furnaces. The structural iron business 
for the month of September is estimated at 60,000 tons. Loco- 
motive orders for the month, 68; of which 50 came from the 
Pennsylvania. Total rail orders, 11,000 tons for the week, 
against none for last week and 38,500 tons for the week before. 
Copper is holding firm at a trifle under 17 cents for electrolytic, 
and as high as 17} for lake. Exports for the month, 30,132, 
and 595,140 tons since the opening of the year. Pig tin is slightly 





easier, and trading is quiet. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address uf the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Spec 
Branch, 25, Southampt 
each. 


ifications 
f 


y be obtained at the Patent-office Sale 
buildings, Chancery-lane, W.C., at 8d. 








The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the ti 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 
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INTERNAL COMBUSTION ENGINES. 


24,544. October 24th, 1912.—ImprRovEMENTS IN INTERNAL 

CoMBUSTION ENGINES, Swan, Hunter and Wigham Richard- 
son, Limited, and another, Neptune Works, Walker, New- 
castle-on-Tyne. 

The engine crank shaft A carries an excentric B, which is 
coupled up to a Jever C on an intermediate shaft D. A lever E 
on the shaft D and opposed to the lever C is coupled up to a 
crank F on the cam shaft G. A second crank H at right angles 


Ne 24,344. 
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tu the crank F is coupled up to the shaft A by similar gearing, 
not shown. These two cranks being piaced at 90 deg., over- 
come each other’s dead centres and permit the shaft G to be 
driven in all positions. The shaft D is designed to yield to torsion, 
so that should the distances between it and the shafts A and G 
alter, say, through expansion due to heat, the parts will not be 
unduly stressed.— September 24th, 1913. 


27,099. November 25th, 1912..-IMPpROVEMENT IN VALVES FOR 
Enornes, J. van Hooydonk, Phoenix Works, Letchworth, 
Hants. 

It is not stated definitely for what kind of engine the valves 
described are intended, so that presumably they might be applied 
either to internal combustion or steam engines. The invention 
provides means for adjusting the length of the valve stem to 
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suit the height of the tappet rod. The end of the valve stem is 
screwed to receive wv screwed nut A coned over its upper half 
and slotted vertically in.four places, An internally coned washer 
B fits over this nut and on a collar formed with it the valve 
spring rests. The pressure between the coned suriaces closes 
the slots in the nut and holds it tight on the stem.—September 
24th, 1913. 
25,731. November 9th, 1912. INERTIA GOVERNOR FOR 
INTERNAL CoMBUSTION ENGINES, E. C. Blackstone and 
two others, Rutland Engineering Works, Stamford, Lincs. 


N° 25 731. 





are pivoted on the pin C. The engine layshaft D carries a cam 
E which engages with a roller F mounted on the lever A. A 





Ais the air valve lever and B the gas valve lever, both of which 


weight lever G, pivoted at H to the lever B, carries a plate J, 
designed to engage a similar plate K on the lever A. L is an 
arm formed in cae with the lever A and intended to strike 
against a projection M on the weight lever G. A spring N 
bears on top of the lever G as shown. Once in each revolution 
the roller F drops ‘nto the recess P on the cam E, so that the arm 
L flicks the lever G upwards. If the speed of the engine be above 
the normal, the spring N cannot return the lever G in time to 
allow the plates J and K to engage, so that the gas valve lever b 
is not operated.—Seplember 24th, 1913. 


DYNAMOS AND MOTORS. 


14,056. June 17th, 1912.—ImpRovVEMENTS IN THE FiELD 
Macnets or Erzcrro 'Turso-Genrrators, Arthur Rolie, 
of 39, Bernard-street, Russell-square, London. 
This invention relates to the rotary field magnets of dynamo 
electric machines, more particularly those of the high-speed 
kind, such, for instance, as are known as turbo-generators, and 
has for its object improvements whereby a maximum output 
with great speed and great efficiency muy be obtained. In 
order to serve this purpose it is necessary to construct the revolv- 
ing field magnets of adequate strength, to employ materials 
which allow of a high. ternperature rise without deterioration, 
to arrange for a maximum magnetising force so as to maintain # 
maximum amount of magnetism, and to provide proper ventila- 
tion in order that the parts liable to become overheated may be 
properly cooled. It is also desirable that the rotor shaft have 
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a large diameter. In carrying the invention into practice the 
field magnets are magnetised by solid metallic bars which entirely 
or substantially fill the interploar space, by which means it is 
possible to employ such a number of bars of !ow resistance as 
will enable a large arrount of magnetisatior. to be obtained with 
a current of very low voltage, rendering additional insulation to 
that provided by the non-conducting skin of oxide on the max- 
netising bars, unnecessary. According to the construction 
illustrated, a dove-tailed grocve is formed between each of 
the poles B of the rotary field magnet C. Each of these grooves 
is provided with two magnetising bars D which are clamped 
tightly in position by a wedge E which is forced outwardly by 
a second wedge I’. In some cases the wedges E and F may be 
formed in one piece. There are ten other illustrations.—Sep- 
tember 24th, 1913. 


14,390. June 2lst, 1913.—-IMPROVEMENTS IN OR RELATING TO 
Dynamo Execrric Macutnes, Siemens Schuckertwerke 
G.m.b.H., of Askanischer Platz 3, Berlin, S.W. 

The present invention has reference to means for improving 
the commutation of dynamo electric machines. In such 
machines flux pulsations in the commutating poles set up by 
the passage of the armature or rotor teeth under the poles may, 
especially if the airgap is small, set up a flow of high periodicity 
currents through the commutating pole coils sufficient to cause 
sparking at the brushes. The object of this invention is to 
reduce these pulsations. The accompanying drawings show 
diagrammatically the manner in which the invention may be 
carried out. In the upper diagram, A indicates a commutation 
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pole, B,the commutator of the machine, C one brush, D the 
commutating pole winding, E a condenser shunted across the 
commutation pole winding. The commutating pole windings 
here form part of the damping circuits. The lower diagram 
shows a machine in which separate coils are wound on the com- 
mutation poles to form part of the damping circuits. The 
separate coil is indicated by F. The remaining parts are lettered 
as in the upper diagram. The diagram cn the right represents 
a case in which there is an indirect connection between the 
condenser E and the commutation pole winding. In the figure, 
T denotes a transformer, to the secondary of which is connected 
the condenser. Thw invention may be used in connection with 
alternating-current machines, as well as with direct-current 
machines.—September 24th, 1913. 


SWITCHGEAR. 


27,530. September 2Ist, 1912.—IMpPROVEMENTS IN AUTO- 
MATIC ELEcTRIC CIRCULT-BREAKING ARRANGEMENTS, Egron 
Olof Méller, of Westinghouse Works, Trafford Park, Man- 
chester. 

This invention relates to automatic circuit breakers, and has 
for its object to provide improved arrangements for the opening 
of an electric circuit at the end of a;certain predetermined 
interval of time when an overload occurs. A! is a generator 
which supplies current to a circuit. K indicates the movuble 
member or members of the circuit breaker for interrupting the 
circuit. A is a resistance included in the main circuit, commonly 
known as a shunt, B is the series or trip coil of the circuit breaker 
which is included in circuit with the main conductor D, and E 
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is the retaining coil which is connected between the points F 
and G of the main current shunt A, the circuit through the retain- 
ing coil E being controlled by a switch H operated by a hot wire 
relay. This hot wire relay comprises a wire J which is mechanic- 
ally connected with the switch H in circuit with the retaining 
coil E, and permits the switch to open under the influence of a 
spring or weight when the current passing through the wire 
exceeds a predetermined limit. The operation of this arrange- 
ment is as follows :— When the current passing through the main 
shunt A has reached a predetermined value the expansion of 
the hot wire J causes the auxiliary switch H to open, thereby 
breaking the circuit through the retaining coil E. This coil is 
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mounted on a part of the magnetic circuit of the circuit: breaker, 
which maintains the movable or releasing portion of the circuit 
breaker in position to prevent the circuit breaker from opening. 
As soon as the retaining coil is de-energised the movable or 
releasing portion of the circuit breaker is actuated by the magnetic 
flux due to the current in the series coil B to cause the circuit 
breaker to open the circuit. It will be noticed that the current 
through the auxiliary switch H is of very low potential, as the 
potential drop is only due to the resistance of the main shunt A. 
The switch H will therefore open without any appreciable spark- 
ing, and the contact being normally closed, will remain clean for 
2 very long time. A modification of the invention is described. 
—Seplember 24th, 1913. 


16,454. July 17th, 1913.-IMpROVEMENTS RELATING TO ELEC- 
Tric SwircHEes, Siemens Schuckertwerke G.m.b.H., of 
Askanischer Platz 3, Berlin, S.W. 

The invention has reference to electric switches, more par- 
ticularly to switches for connecting two circuits in series or 
parallel. In the drawing, B and B! are two batteries which are 
to be connected either in series or in parallel across the terminals 
of the machine M. The series parallel switch comprises two 
arms A, A’, and co-operating contacts R and R! for the series 
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position, and P and P! for the parallel position of the switch. 
The comteet. R is connected by a lead to the movable switch arm 
A?, and contact R! is connected by a lead to the movable switch 
arm A. The switch is shown connecting the two batteries in 
series, and it will be seen that there are two paths available for 
the current flowing from battery B to battery B. The fixed 
contacts R and R’ as well as the two arms A and A! have thus 
only to carry half the current they would have to with the usual 
arrangement of the switch.—September 24th, 1913. 


ORDNANCE AND AMMUNITION. 


14,953. June 28th, 1913.—Gun CARRIAGE SpapEs, Rheinische 
Metallwaaren-und Maschinenfabrik, Diisseldorf-Derendorf, 
Germany. 

The spade A is hinged to the gun-carriage at B, and in its 
working position rests against the fixed spade C.. A pressure 
plate D, intended to prevent the spade from penetrating too 
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deeply into the ground, is pivoted to it at E. A hook F on the 
underside of the pressure plate is designed to engage with the 
end of the limber eye G. When out of action the spade A 


as shown at H, and are held in this position by a lug J on the 
hand spike K. — By turning the hand spike in the direction shown 
the spade and pressure plate are released, and can be moved 
into the working position. In this position a pin L snaps into 
a catch M and locks the spade. At the same time the pressure 
plate is fixed in position by the hook F.-—September 24th, 1913. 


MACHINE TOOLS AND SHOP APPLIANCES. 


6510. September 21st, 1912.--ReversinG MECHANISM FOR 
Latues, J. Holroyd, 103, Athol Mount, Ovenden, Halitax, 
and another. 

A wheel A mounted on the main spindle gears with a wheel B, 

double its width, mounted immediately below it. The wheel B 
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in turn meshes with one C, which with another, D, is carried on a 
shaft below and to the side of that on which B is mounted. A 
wheel E is slidably mounted on a shaft immediately below Bb, 
and can gear either with B or with the wheel D, thus changing 
the direction of rotation of the feed pinion F.-—September 24th, 
1913. 


MISCELLANEOUS. 


20,938. September 13th, 1912.—CHARGING APPARATUS OR 
Prosector For Coat, R. A. Williams, 63, London-road, 
Retford, and others. 

Two pulleys AA are mounted on a common shaft B. An 
endless projector belt or apron C passes round below these pulleys, 
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being guided by rollers DDD. Coal is fed on to the belt C 
from a hopper EK and is shot forward off the lower portion of the 
belt. The hopper orifice is automatically regulated in size 
to suit the varying dimensions of the pieces of coal by means of 
a flap F hinged to the hopper and weighted at G.—Seplember 
24th, 1913. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,071,225. Wave Moror, E. R. Giffhorn, Brooklyn, N.Y. 
Filed February 2\st, 1913. 

The motor comprises a float with a horizontal shaft rotatably 

supported by it. An overshot wheel is mounted on the shaft, 

and a number of buckets is hinged to the wheel. A device, also 

supported by the float, is arranged in proximity to the top of the 
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wheel on its rising side for swinging the buckets outward. ‘There 
are also means for directing the waves toward the outwardly 
swung buckets. There are six claims. 


1,070,521. Gas Enorve, A. F. Parks, Cheltenham, Pa.—Filed 
May 24th, 1911. 


The engines have power cylinders, which have, as usual, pistons 


exhaust ports to the atmosphere. There is also a double-aetiy. 
pump cylinder with a piston in it, this piston being connect, it 
to one of the power pistons, whereby they reciprocate in uniss,, 
A compression chamber is connected with each end of the pur 


. . . 4 
cylinder, and there are inlet ports to the compression cham! 


wy 











with automatic valves connecting each compression chanily 
with one of the power cylinders, so that at each stroke the requisit: 
charge is drawn into one of the compression chambers ai 
compressed sufficiently to discharge itself through the automat i: 
valve into the respective power cylinder at the time the exhan- 
port in the latter is open. ‘There are three claims. 


1,071,042. MuLtri-sTaGe PARALLEL-FLOW Pump, 7). W. Full: , 
Boston, Mass, Filed May 31st, 1911. 

The pump is provided with a number of separate pumping 
elements each comprising a rotary tubular member having an 
axial bore and a propelling blade situated within the bore and 
extending the full length thereof, These pumping elements ar 
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arranged end to end in axial alignment with the propelling 
blades in one member meeting those in the adjacent member. 
The elements are revolved at different speeds with the pumping 
element at the delivery end of the pump having the greatest 
speed and that at the entering end thereof the least speed. 
There are ten claims. 


1,071,046. SIGNALLANG System, J. L. Hall, Schenectady, N.Y., 
assignor to General Electric Company, a Corporation of New 
York.—Filed April 4th, 1910. 

The inventor claims the combination with a series of electric 
indicators of a continuously operated step by step mechanism 
and a controlling member rotated always in the same direction 
to energise successively these indicators. A ratchet mechanism 





operated at predetermined intervals by the step by step mechan 
ism moves the controlling member, and an auxiliary switch 
closes # circuit through the indicators operated by the ratchet 
mechanism. There are eight claims. 








LAUNCHES AND TRIAL TRIPS. 
ByWwELL, steel screw steamer; built by Blyth Shipbuilding 
and Dry Docks Company, Limited ; to the order of the Tyne- 
side Line, Limited ; dimensions, 255ft. by 37ft. 3in.; to carry 
coal and wood ; engines, triple-expansion, 20in., 33in, and 54in. 
hy 36in. stroke, pressure 180 1b. per square inch ; constructed 
by the North-Eastern Marine Engineering Company, Limited ; 
trial trip, October 18th. 

PENISTONE, steel screw steamer ; built by Craig, Taylor and 
Co., Limited ; to the order of Messrs. Charles Radcliffe and Co., 
of Cardiff ; dimensions, 382ft., 51ft. 4}in. by 264ft.; to carry 
cargo ; engines, triple-expansion, 26in., 42}in., 69}in. by 45in. 
stroke, pressure 180 1b. per square inch; constructed by Blai 
and Co., Limited ; launch, recently. 

San Tirso, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of Eagle Oil Trans- 
port Company, Limited ; dimensions, 432ft. by 544$ft.; to carry 
9300 tons; engines, quadruple-expansion, constructed by the 
Wallsend Slipway and Engineering Company, Limited ; a speed 
of 114 knots was obtained on trial trip recently. 

Frerencz Joszer Krraty, steel screw steamer; built by 
Clyde Shipbuilding and Engineering Company, Limited; to 
the order of the Royal Hungarian Sea Navigation Company, 
“* Adria,”’ Limited ; engines by the builders ; launch, recently. 
Tue trials of a reclamation plant built by Fleming and Fer- 
guson, Limited, Paisley, were recently completed. The plant 
consists of a recl tion st , twin-screw tug, and three 
1000-ton barges, and is intended for the Port of Lagos, West 
Africa, and has been eonstructed to the order of the Crown nts 
for the Colonies to designs by Messrs. Coode, Matthews, Fitz- 











etd the pressure plate D are folded back on to the gun-carriage, 


with connecting- between them and the crank shaft, and 


maurice aud Wilson, London, 
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THE IMPURITIES OF THE ATMOSPHERE. 

STANDARD METHOD FOR THEIR EXAMINATION 
sthicel AND ESTIMATION. 

By JOHN B. C. KERSHAW, F.I.C. 

Introduction. —Although engineers may not possess 
a very direct interest in atmospheric pollution, they 
have an indirect connection with the subject, for the 
removal of all unnecessary dust and soot from furnace 
and other waste gases i: certainly within the engi- 
neers province of knowledge and action. ; 

The following account of what is being done in this 

country with regard to the estimation of the amount 
and character of atmospheric pollution is therefore 
viven by the author in the hope that it will stimulate 
the activities of engineers in the more practical side 
of the subject, and will lead them to put forth greater 
efforts to prevent the contamination of the air with 
tarry vapours, soot, ash, and other products, due 
chiefly to the unscientific use of coal for domestic 
and manufacturing purposes. How great this con- 
tamination can be is not yet realised either by the 
majority of engineers or by the man in the street. 
roth know, of course, that our large cities possess 
dirtier atrmospheres than our towns, and that country 
air is far cleaner than cither ; but they have not 
heen until recently in possession of any figures that 
showed this difference in a clear and scientific manner 
or gave any idea of the amount of impurity suspended 
in the atmosphere. 

Durmg the past three years, however, 
independent observers have been investigating the 
amount and character of the impurities of the atmos- 
phere in London, Leeds, and Scotland, and = the 
results they have obtained —although the apparatus 
and methods used have varied considerably——have 
been sufficiently startling to deserve wider publicity 


several 
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Fig. 1i—SOOT GAUGE USEO IN LONDON, 1910-11 


than they have yet received. Thus the inquiry carried 
out by the Coal Smoke Abatement Society and the 
Lancet in 1910 into the soot and dust-fall of London 
and its suburbs gave totals ranging from 195 tons per 
annuum per square mile at Sutton in Surrey up to 
650 tons in the East End of London. Professor 
Cohen, by similar observations carried out at Leeds, 
obtained figures ranging from 242 tons in the centre 
of the city to 539 tons at Leeds Forge, in the heart 
of the manufacturing district. These totals, large 
as they appear, when one realises that soot and dust 
in similar amounts are suspended under normal 
conditions in all city atmospheres, were quite sur- 
passed by results obtained by Chief Sanitary Inspector 
Fyfe, of Glasgow, in the winter of 1910 in Glasgow 


and other towns of the West of Scotland. These 
varied from 320 tons at Port-Glasgow, 480 tons at 
Govan, and 627 tons at Falkirk, up to 1330 


tons at Glasgow ; and at Coatbridge the extraordinary 
downfall of 1939 tons per square mile per annum was 
registered by Inspector Fyfe’s dust and soot collecting- 
boxes. It is only fair to state that these observations 
were confined to the two winter months December, 
1910, and January, 1911, and that Inspector Fyfe’s 
collecting apparatus differed in some important 
respects from that used by Drs. des Voeux and 
Owens in London, or by Professor Cohen in Leeds. 
lhe results obtained in Scotland, therefore, are not 
vomparable with those obtained in London and 
leeds, though no doubt they may be used for com- 
paring the relative cleanliness or dirtiness of the 
atmosphere of the various Scotch towns in which the 
collecting-boxes were exposed. 

The need for the adoption of a uniform apparatus 
and method for making these observations was 
emphasised, therefore, most strongly by the experi- 
mental work of the years 1910-191] ; and in March, 











1912, a strong committee was appointed by the dele- 
gates at the International Congress on Smoke Abate- 
ment held in London, for the purpose of drawing up 
details of such a standard method and apparatus. 
This committee, of which Dr. W. N. Shaw, F.R.S., 
of the Meteorological Office, is chairman, has held 
five meetings in London since its appointment, and 
has not only carried out the immediate work set 
before it, but has also obtained the co-operation of 
the health authorities of a large number of English 
and Scotch boroughs in the further work of instituting 
observations upon the soot and dust-fall, by aid of 


| 


out by the Coal Smoke Abatement Society and the 
Lancet in 1910 in order to obtain the soot fall of 
London. It was also used: by Professor Cohen in 
Leeds. The method does not, strictly speaking, 
give the amount of air pollution, but the amount 
which falls on a given area (a) in rain, snow, &€., 
(6) during dry weather ; (a) and (b) are not separated. 


| The apparatus used for collection of the impurities 


| 


the method and apparatus selected by the committee. | 
The towns and cities which are joining in this move- | 


ment are Birmingham, Bradford, Crewe, Exeter, Glas 


gow, Hull, Leeds, Leicester, Liverpool, Malvern, Man- | 


chester, Newcastle, Plymouth, and York, while several 


of the London boroughs will also co-operate in the work. | 
fiir Rauchbekiimpfung, a | 
voluntary association of fuel users, has also agreed | 


The Hamburg Verein 


to commence observations with the standard method | 


and apparatus in that city, and this movement for | 


a more scientific and systematic examination of | 
atmospheric pollution is therefore likely to become in | 


time international in character. 


The taking of observations will be begun towards | 


the end of the present year. The results of the 
observations at each centre will be sent in monthly 
to the central comunittee. This committee will collate 


all the returns and publish the figures in an annual | 


report, which will be issued free to subscribers and 
be sold at a reasonable price to the general public. 


To those who may be disposed to question the | 


| 


value of such a systematic study and record of | 


atmospheric pollution, it may be pointed out that 
the soot and dust suspended in the atmosphere 
is harmful to the individual in three distinct ways :— 
First, by diminishing the amount of sunlight which 


falls upon the earth it directly lowers the vitality of | 


the human organisin and its ability to resist disease. 


jand by Bailie Smith in Glasgow. 


| 
| 
| 
| 
| 


Cohen has shown that in Leeds from 25 per cent. to | 


40 per cent. of the sunlight was cut off by the smoky | 


atmosphere.* In the second place, the soot and 


| 
| 
| 


dust suspended in the air of all manufacturing towns | 








may be very simple, and the technical work can be 
done at any laboratory. The examination of the 
residue may be confined to a separation of the soluble 
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j and insoluble constituents, or it may be extended to 


the separation and identification of each. 

Method 6 has been used by Riibner in Germany 
It gives results 
which depend upon the colour of the matter caught, 
as well as upon its amount. 

After selecting the principle of the method, the 
committee next devoted its attention to the standardi- 
sation of the same, and the following specification of 
the standard soot and dust gauge and of its method of 
use has been circulated amongst the health authorities 
of the towns and cities named above. It was decided 
also that for the present it would be wise to confine 











VTasue I, -London’s Coal Smok+ and Dust D posit. 

Volatile | Fixed | Total 
Glecevatinustition Ltres Total Insoluble | Soluble | portion of | portion of Sulphates |Ammonia Chlorides deposit, 
ee . : of rain.) deposit. | deposit. | deposit. dissolved | dissolved as SO;. | as NHy.) as Cl. | tons pet 
matter. matter. | sy. mile. 

Grim. Grams. Grams. Grams. Grams. | Grams. 9 Grams. Tons. 

A. Buckingham-gate, 8.W.) 201-1 71-985 16-335 12-33 13-31] 6-017 5-013 5-699 500 

B. Horseferry-road, 5.W..... 192-0 | 60-339 33-490 26-849 14-525 12-324 5-942 5-133 1-004 420 

C. Old-street, E.C. 192- 92-813 60-920 31-893 12-651 19-242 10-043 7-542 4-033 650 

D. Sutton, Surrey 210-5 | 27-894 8-365 19-529 10-806 8-723 0-892 0-347 2-163 195 


NOTE. 


All r.sults in the above table—with the exception of tho-e given in cl. 1 aad col. 








10--represent the weight in grams. of 


the deposit collected in the gauge during twelve months ending June 30th, 1911. 


enters the lungs and chokes up the pores and cells | the observations to the use of method 2, since the 


of the lung tissue, thus hindering that rapid assimila- 
tion of oxygen by the blood and discharge of CO, and 
other waste products, which are essential to the 
maintenance of health. Finally, direct sunlight and 


pure air are now recognised as the best of germicides. | 
Smoke and dust, by diminishing the sunlight and | 
defiling the air, therefore promote bacterial life and | 
are thus helpful in the propagation of all infectious | 


diseases. 
In view of these facts, the value of a standard 


method of measuring and recording the character | 


and amount of atmospheric pollution in the air of 
all large towns and centres of manufacturing industry 
is indisputable, and the committee which is behind 


this new movement believes that in time the records | 


which it has been instrumental in collecting of the 


Soot and Dust-fall, will be equal in interest and im- | 


portance to those of the Rainfall. 
The following nine methods received examination 
before the committee came to the decision 


that | 


methods 2 and 6 were the most suitable and convenient | 
for use under the conditions which would obtain in the | 


observations to be carried out under its auspices 
and guidance : 

(1) Filtration of a measured volume of air through 
a cotton wool filter and examination of the deposit. 


(2) Collection of rainfall ; evaporation and weigh- | 


ing of residue. 
(3) Aitken’s dust counter. 


time. 


(5) Exposure of glass plates coated with a thin film | 


of drying oil to a stream of air or to the atmosphere. 

(6) The air is drawn at a uniform and measured 
rate through a filter paper, and the degree of blackness 
produced in a given time is then measured. 

(7) The transparency of a column of air of given 
length is measured. 

(8) The rainfall is caught, and its transparency is 
compared with a standard scale of values. 

(9) Dust-boxes are exposed having a collection 
surface of 1 square foot ; the deposit is weighed and 
examined. 

Method 2 was used in the mvestigations carried 


“— delivered before the Manchester Conference, November, 





(4) Exposure of glass plates to the air for a specified | 





apparatus required for the application of this method 

was the cheaper and more durable of the two. 

DESCRIPTION OF THE STANDARD SOOT AND DUST 
GAUGE, 

The dust and soot catching apparatas consists of a circular 
open-topped gauge vessel supported in a galvanised iron frame. 
This frame is provided with a shelf for carrying one or more 
bottles for retaining the rain-water which enters the gauge. 
The gauge vessel is constructed of cast iron, enamelled with a 
vitreous insoluble enamel. It is of importance that the super- 
ficial area of the top of the vessel included inside the sharp edge 


AIR POLLUTION IN SEVERAL SCOTTISH TOWNS 
(Results in Cwts Acre Annum 
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Fig. 3—AIR POLLUTION IN SCOTTISH TOWNS 


should be constant in all vessels, thus assuring the same catch- 
To provide for this, the top edge of the 


ment area in each. 
The catchment 


vessel must be machined before cnamelling. 
area of each gauge is 4 square feet. ; 

Fig. 1 shows one of the soot gauges used for the Lancet investi- 
gations in London in 1910-11, with the gauge vessel and bottle 
in position. Fig. 2 shows on the left hand a sectional elevation 
of the new standard gauge, and on the right the gauge vessel 
alone removed from its frame, and a plan of the gauge. A 
well-titted glass strainer is provided as shown. 

The stand is formed of four angle iron legs riveted at the top 
to two iron rings, the lower of which must be of a suitable size 
to receive the gauge and support it. To the upper ring are 
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attached galvanised iron wires of 14 8.W.G. 
at their lower ends to aring of fin. galvanised iron riveted between 
the legs and the heavier ring, which supports the gauge vessel. 
A cage is thus formed surrounding the gauge vessel, but open 
at the top, which prevents bird droppings being mixed with the 
deposit in the gauge. A shelf of lin. pine is provided at the 
hottom, the boards being screwed to 14in. by 3in. battens, which 
tit inside the iron supports riveted to the legs. 
except the gauge vessel, is galvanised iron. 

The method of using this gauge has alsu received 
consideration by the committee, and the following 
regulations have been issued regarding the place 
and time of its exposure, and the methods of analysis 
to be used when examining the collected water, 
with its dissolved and suspended impurity: :— 
REGULATIONS FOR EXPOSURE OF THE GAUGE AND 

METHODS OF ANALYSIS TO BE EMPLOYED FOR 

EXAMINING THE COLLECTED WATER AND SOLID 

MATTER. 

Uhe gauges are to be placed, if possible, on the ground level in 
open spaces free from abnormal dust. 
the water and deposit are to be removed on the last day of each 


The bottles containing | ‘ ; bane 
| These figures are gathered together in Table I., and 


month, and are to be replaced by thoroughly cleaned empty | 


bottles. 
washed down with some of the collected water, a brush and rubber 
squeegee of standard pattern being used to remove any adherent 
matter. The chemical analysis of the water and deposit is to be 
made by a standard method, details of which are given below, 
and a report of the results obtained is to be sent monthly to the 
offices of the Central Committee. 

The bottles property labelled with the name and number of 
the station and the period of collection are to be kept standing 
in the laboratory for several days, until the insoluble matter has 
completely settled. The approximate volume of the water in 
litres should be ascertained at the time of the receipt of the 


speed limit 





Or 


Powers 


Horse 











Before removing the bottles the gauge vessel is to be | 


These aro fixed | 


| of N/10 acid. 
All metal, | 


the usual precautions to ensure the absence of carbon dioxide 
on carbonates in sclution. 

The Ammonia is determined by acidifying L000 cubic centi- 
metres of the filtrate with dilute sulphuric acid, and after con- 
centrating the solution to 100 cubic centimetres and making 
strongly alkaline, distilling the residue into a measured amount 
The excess of acid is then determined by titration 
with N/10 alkali, and the amount of ammonia present is calcu- 


| lated from the acid which has been neutralised and has dis- 
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appeared. The Lime is precipitated as caleium oxalate in 
1000 cubie centimetres of the filtered water, and is weighed as 
calcium oxide (CaQ). : 
The Alkalinity (or Acidity) of the filtered water is determined 
in the usual manner by means of N/L00 hydrochloric acid or 
N/100 sodium hydrate solution, using methyl-orange as indicator. 
The Acidity is to be calculated as sulphuric acid ; the Alkalinity 
as ammonia. 
SOME PRELIMINARY RESULTS OF THE APPLICATION 
OF THE METHOD. 
As an example of the figures obtained by this 
method of observation, the results given in the issue 
of the Lancet for January 6th, 1912, may be quoted. 


represent the soot and dust fall at three stations in 
London, and at one station at Sutton, in Surrey, during 
the twelve months ending June 30th, 1911 

The apparatus and method used for these observa- 
tions are practically the same as those adopted by the 
committee, but the tar and ash do‘ not appear to have 
been separately estimated in the insoluble matter. 
Fig. 1 shows one of the soot and dust gauges used 
for these observations. 

As a second example, the figures obtained by 
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es, 
It must be pointed out also that Inspector Fyfe'y 
observations extended only over the two mid-winter 
months of the year, and that, owing to the xreater 
amount of coal burned in winter and to thx “reater 
carelessness of stokers and furnacemen during ae 
long hours of darkness, the smoke from both domestic 
and industrial chimneys is enormously incre: sed at 
this period of the year, An average for the whol 
year calculated on the soot and dust fall of jie two 
winter months is therefore misleading and inaccurate 
The continuous records which will be obtained “at 
the standard apparatus and method will, of coups. 
be free from this defeet, and it will be ex remely 
interesting to see how the root and dust fall of Clasgoy 
compares with that of Manchester, Leeds, and other 
great centres of manufacturing industry whe (he 
first twelve months period of observation hos heey 
completed and the returns are all in the hands of the 
Central comunittee. 








COMPOUND EXPRESS LOCOMOTIVE, PARis, 
LYONS AND MEDITERRANEAN RAILWAY. 


By (. R. KING, 


Av the Ghent Exhibition this year the Paris, Lyons 
and Mediterranean Railway Company shows a 
* Pacifie > type four-cylinder locomotive, No. G00|, 


similar to that exhibited by it at Turin in 191), but, 
as the result of prolonged competitive tests, \\ hich 
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bottles. The undissolved matter is separated by filtration, the 
whole volume of water collected being used for this purpose. 

The filtration is best effected in the following manner :—A 
syphon tube provided with a glass tap or pinch-cock on the longer 
limb is inserted into the bottle to within about lin. of the bottom. 
The bottle should stand above the vessel in which the filtrate 
is to be collected at a sufficient height for an easy and adjustable 
discharge of the liquid. The filtering medium, which has given 
the best results, consists of a layer of pulped filter paper or of 
asbestos suitably disposed in a Gooch crucible. The Gooch 
crucible should be fitted by means of an adapter in the rubber 
stopper of a graduated bottle of the same capacity as the station 
bottle. ‘The rubber stopper of the second bottle is provided with 
a tube leading to a vacuum pump. The filter is prepared with 
ashestos pulp in the usual manner, and the filtration takes place 
under moderate suction. Should the filter become clogged. the 
pulp, together with any solids collected, may be removed to a 
porcelain basin and kept for further treatment, while a new filter 
is made from fresh asbestos pulp. After the clear portion of the 
liquid has been filtered the bottom turbid portion may be shaken 
up and syphoned over to the Gooch crucible, and the bottle is 
then washed out with some of the filtrate. Any puip left over 
or previously removed is then put on top of the solid matter 
collected in the crucible. Should there be more than one station 
bottle it is best to filter first of all the clear liquid and then the 
portions containing the solids wh:ch have settled. The Gooch 
crucible, after its contents have been washed with distilled water 
and dried at 105 deg. Cent., is weighed—the gain in weight equals 
the Total Insoluble Matter. The crucible is then placed in an 
extraction apparatus and the contents are extracted with 
carbon bi-sulphide. The loss after drying represents the tarry 
matters. The residue in the crucible is then ignited in a current 
of air until all the carbonaceous matter is burned away; the loss 
reprcsents the carbonaccous matters o‘her than tar oils ; the residue 
equals the Ash or Mineral Constituents of the insoiuble matter of 
the atmosphere. In order to determine the amount of dissolved 
matter 250 cubic centimetres of the filtrate are evaporated to 
dryness on a water bath; the residue is then dried and weighed. 
This gives the Total Dissolved Solids. 

The loss on gentle ignition gives the Organic Matter soluble 
in water, and the residue represents the Soluble Inorganic Matter. 

For the determination of the Sulphates one litre of the filtrate 
is concentrated, and is then acidified with hydrochloric acid. 
The liquid is then boiled, barium chloride is added, and the 
precipitated barium sulphate at the end of twelve hours is 
liltered off, washed, dried, and weighed. 

The Chlorides are estimated by titration of 500 eubic centi- 


uetres of the filtrate with N/10 silver nitrate solution, taking | be obtaincd. 





Chief Inspector Fyfe in Scotland may once again be 

referred to. These are given in tabular form in 

Table II. and in diagrammatic form in Fig. 3. The 

TABLE II,-—Average Air Pollution in Twenty-one Scotch Towns 
jor the Winter Months of 1910-1911 (Fyfe). 

Cwt. per Acre per Annum. 

















Mean ees Carbona- ’ 
Town. v~opulation * ineral ous Hydro- Total. 
poy DB) eee | ROWS. doo 
1901-11. matter. mnnthor, carbon 

Bo’ness 10,086 1-35 “Oo 2-27 
Inverness... 22,645 1-38 1 27 2-96 
Stirling 19,801 2-52 2-50 5-02 
Rutherglen... 21,502 3-30 2-84 56 6-71 
ae tee 2-68 4-35 +25 7-28 
Aberdeen... ... 158,28 4-78 4.85 “24 9-87 
Port Glasgow .. 17,303 6-55 2-90 Kg 10-03 
Pollckshaws 12,037 5-52 4-01 -62 10-15 
Clydebank 29,224 5-76 4-49 97 11-22 
Greenock ... 72,025 5-80 5-08 82 11-70 
Dundee ... .... 163,994 6-17 5-53 +29 11-90 
Paisley ... .... 81,920 5-91 7-26 +62 13-79 
Hamilton... .. 35,709 9-25 4-37 -60 14-22 
Airdrie ...( 23,338 8-61 4-81 3 14-35 
Govan... .. 85,969 7-65 6-69 65 14-99 
Perth cus. ose] eee 3-58 13-34 39 17-31 
Motherwell 35,761 11-47 6-83 97 19-27 
Pe rtick 60,573 11-37 6-98 1-19 19 54 
Falkirk 31,424 12-99 5-7 86 19-62 
Glasgow... 780,028 27-03 13-54 1-04 11-61 
Coatbridge 40,139 42-96 15-97 1-66 60-59 


method of collection used by Inspector Fyfe, namely, 
shallow wooden boxes Ift. square in superficial area 
and lft. deep was, however, less exact than that 
used for the London observations, and it is quite 
possible that when the standard apparatus and 
method is adopted in Scotland by other towns and 
cities than Glasgow, somewhat different results will | 


have demonstrated the superiority of double expan 
sion for high power, rapid starting, high speed, steady 
running, fuel and water economy, the engine is com- 
pound instead of simple. At Turin the Prussian State 
Railways, Berlin Division, exhibited also simple four- 
cylinder locomotives as representing their most ad- 
vanced and economical practice. Since then, however, 
the Prussian State Railways have, like the P.L.M.. 
once more returned to compound expansion, wit! 
the experience that, whether the steam is supcr- 
heated or saturated, double expansion ensures, és 
before, one-fifth to one-third greater power per uni! 
of steam consumption and per unit of coal consuni))- 
tion, together with mechanical advantages impossihl« 
to realise with any system of simple expansion. ‘Ihr 
figures now given by the P.L.M. permit of no other 
deduction. 

The compound locomotive No. 6001, shown at 
Ghent, was originally built in 1909, and during its 
competitive tests with the non-compound type |! 
became apparent that the volume of all its cylinders 
was too small for a saturated steam compound locomo 
tive. To make the comparison with the non-compound 
fair the compound was also fitted with a superheatcr, 
as there was no valid reason for using one qualit) 
of steam for one system and another quality of stea1 
for another system of expansion ; at the same tim, 
the high-pressure cylinders were enlarged to compen- 
sate for the usual lower efficiency of superheated steai: 
in those cylinders and to permit the consumption ©! 
more superheated steam for any given degree of cut-o!!. 
The inside low-pressure cylinders remained unaltered, 


'as their enlargement would have involved very 


radical constructive changes. It is the engine thus 
modified that is now shown at Ghent. _ 
‘The alteration mentioned has, of necessity, reduce: 


the ratio of cylinder volumes to the low figure vo! 
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1: 2.17, and hence a high efficiency is not to be 
expected. But, in spite of that, the 
we are told, revealed an important coal economy 
relatively to previous coal consumptions. These 
figures of coal consumption are therefore cited, each 
set of figures representing the best that is given in 
the official descriptions of the two engines as exhibited 
at Turin in 1911 and Ghent in 1913. The results, 
it is particularly to be remarked, are those obtained 
with steam of the same quality in both cases and 
giving the same low values when superheated, as 
distinguished from those resulting from the use of 
saturated steam under identical conditions through- 
out, 


Minimum Figures jor Loads of 450 Tons and Over. 


Non-compound. 
Class 6100, 


Compoand, 
Class 6000 


Coal “ipiccuaane per LH.P. 

hour . pee fatal tien 332 kilos. 1.09 kilos, 
Coal consumption | an draw bar 

H.P. hour a >) eee. 1.63 


Coal consumption per drawbar 


H.P. hour (a) . 1.58 
Water consumption per LHP. 

hour . 9.60 it 8.39 
Water consumption per drawhar 

H.P. hoar : 14.20 .,, 12.45 


Water consumption per draw bar 
H.P. hour (a) . . 
Economy by compound expan. 
sion in coal “s) as 
Evonomy by compound expan. 
sion, in coal (a) be a ee 20 
Economy by compound expan- 


12.28 


18 per cent. 


sion, in water 12.3 
Eeonomy hy compound expan. 
sion, in water (@) 13.5 


Number of cylinders for boiler steam 
C vlinder diameter for ditto 


‘Total volume swept by H.P. pistons pe rre evolution (8 stroke s simple, 4 strokes 


compound), excluding clearances 
Maximum cut-off of live steam 


Superior capacity for admitting boiler steam in “simple ” 
maximum cut-offs... . . 

Maximum boiler pressures 

Pressure x 


Superior P x », initial capacity in “ simple ”’ expansion 
Compound acceleration superiority in kilometre-hour tons 


Maximum train loads behind tender mentioned in summary of tests ‘ 


On testing ground, Laroche to Blaisy—Bas, length 133 kiloms., 
metres, in minutes .. 

Average indicated horse- “power 

Average drawbar horse-power .. 

Weight of engines in average running condition 

Greater weight of compound... 
Drawbar horse-power per ton weight of engine, as above 
Increased useful horse-power per ton of engine : 


The actual figures from which the percentages under- 
mentioned are estimated are as follows :— 


Summary of all Trips. 


Compound Compound 
Superheated Saturated 
steam. steam. 

Average loads behind tender 380 tons 417 tons 

Average horse- we absorbed at draw- - 
bar os 

Coal consumption per horse- ‘power hour 

at the drawbar ; : oe ites 


871 tons 911 tons 


1.31 kilos. 1.59 kilos. 


ihisstie Working with same Engines (Super- 
Condition). 


Months’ 
heater Engines in Practically New 


Fourteen 


Superheated Saturated 


steam. steam. 
Average monthly record of coal con- 
sumption per 100 ton-kilometres be- 
hind tender, mean figures of fourteen 
months. . 4.08 kilos. 4.44 kilos. 


ORBSERVATION.—The records show that the economy by super- 
heating rises in summer months and falls in winter months, the 
greatest drop being in February (coldest month) as per accom- 
panying chart, 

Coal consumption per 
100 ton-kilometres 
in February. 
4.61 kilos. 


Supe erheated steam 
4.68 kilos. 


Saturated steam. 

Coal saving by all supe srheated steam loco- 
motives in February 1.5 per cent. 
The minimum figures of coal and water consumption 

with train loads behind the tender of 450 tons and 


Simple expansion. 
Class 
T 


Side-play : 
Maximum of the moment causing side-play at the 
authorised speed limit, 120 kiloms. hour 
Amplitude of side-play movement, 1 metre forward of] 


|16,296 


centre of gravity, independent of the aevignae om 0. 
; see ne 0.00106 m. 


Ib. Ib. Ib. at middle of bogie 
Pitehing : 
Maximum effort causing pitching at authorised speed 
limit 
Amplitude of pitehiny movement indepe ndent of the| 


speed ee ‘ ee a Oe, we, Noy el 0. 


The driving wheels in each type are provided with counterweights completely balancing them with respect to the efforts which 


would tend to lift them. 


over with the simple-expansion and the compound 
* Pacifie ” type engines show 18 per cent. and 20 per 
cent. coal saving by the compound and 12-3 per 
cent. and 13-5 per cent. water saving by the com- 


pound, the second sets of figures marked (a) relating 


trials have, | 


eylinders with 


volume, maximum initial e capac ity provided i in & ngines 


2238 kilos. 


| 

| to a second run made with a load of 487 tons also, 
but not in direet connection with the details of run- 
ning which are printed above. 

| The moderate figures of economy here reproduced 
are consistent with the moderate or low ratio of 1 : 2.17 
used for the compounded cylinders. 

While it is repeatedly stated that by the use of 
superheaters in simple-expansion engines the cylinder 
condensation is avoided or eliminated, it appears 
from the above figures that there is still sufficient 
condensation in the cylinders of the simple superheater 
engines of Class 6100 to enable the compound Class 
6001 to save some 13 per cent. of the cylinder con- 
densation water, over and above the water that is 
also lost in the superheater compound Class 6001, 
and which is not one ounce less than in the same 
locomotive No. 6001 when it was using saturated 
steam, as shown by the figures for the water con- 
| sumption with saturated steam and with super- 

heated steam in the same locomotive. 

These interesting facts, brought out by the publica- 

tion of the P.L.M. catalogue of exhibits at Ghent, 
| have an educational value equal to that of the 
| mechanical features exhibited in the locomotive itself. 
| The salient mechanical features in this compound loco- 
| motive are—allowance being made for the altered 
| evlinders—already known. It is the Henry compound 
| arrangement of 1888 applied to a ** Pacific ” type loco- 
motive. The fixed cut-off of 63 per cent. for the low- 
pressure cylinders remains as before and with the same 
trip and clutch arrangement for reversing to 63 per 
cent. cut-off when backing the engine. There is no 





Compound. 
Class 6000, 
Ghent, 1913. 


Non-compound. 
Class 6100. 
Turin, 1911. } 


Two 
420 mm. (164in.) 


Four 
480 mm. (I8Zin.) 


0. 360 cub. im. 
0.88 


0.936 cub. 
0.70 


51 per cent. | - 
12 kilos. (170 tb.) 16 iiline, (227 Ib.) 
7.862 5.068 
36 per cent. — 
* 16 per cent. 
oa Dee 450 tons. 487 tons. 
rising 318.3 
87 min, 2 sees. 
1885 I.H.P. 
1274 E.H.P. 
93.34 tons 
— } ton (0.5 per cent.) 
12.6 E.B.P. 13.6 E.H.P. 
—- 1 E.H.P. 


98 min. 45 sees. 
1751 1.H.P. 
1178 E.H.P. 

92.8 tons 


complicated intercepting valve and similar accessories, 
as usual in most othe: French engines, to enable them 
to work simple expansion, but the engine with its 
inside execentrics and valve gears has a number of 
organs which in modern practice are avoided by means 
Comnound Lo omotive No. 6001.—Water Consumption per 
Drawbar Horse-power, Train Load of 450 Tons and Over. 


With With 
saturated superheated 
steam. steam. 


Per drawbar horse-power per hour 16.93 kilos. 12.45 kilos 

Specific decrease in water content of 
steam at average initial cylinder 
pressure of 195 1b. absolute, and 
averaging, on pyrometer, 608 deg. F. 

Practical decrease of water content in 
steam by evaporation of priming 
water, or water entrained with wet 
steam, and condensed in steam 
pipes and valve chests 

Actual gross water saving in tests 

Saving of water by eliminated con- 
densations in cylinders, initial and 
total .. .. es ae o2 ee oo < Nil. 


27 per cent. 


3 per cent., 
total = 
3U per cent. 
27 per cent. 


of a single valve gear for each pair of valves or a single 
valve for each pair of cylinders. 

For the ratio of cylinder volumes of 1 : 2.17 the 
economy of coal and water realised is passably fair, 
and is due, as in compound expansion in general, to 
the higher power and more regular and sustained 
efforts of the pistons on the cranks by reason of the 


Difference of disturbing 
6101. Class 6001. forces or of movement~ 
| Ghent. 1913. due to them. 


\Compound expansion. 





urin, 1911. 





kilogram- metres} 12,502 kilogram-metres 29 per cent. 


0.000188 m. 


000234 m. | 
| 0.000915 m. 
| 


19 per cent. 
13 per cent. 


1.712 kilos. 23 per cent. 


000420 m. | 0.000329 m. 21 per cent. 


long cut-offs and by the obviation of the lean diagrams 
which are inevitable in simple-expansion engines when 
worked with the economical cut-offs which wire-draw 
the steam and reduce the power at high speeds. 
The result in the compound engines, Class 6001, 


————s 
is a steadier engine on the road with all the well. 
known mechanical advantages due to the lessened 
difference between the maximum and average efforts 
on the engine cranks. 

When the results of this engine, No. 6001, ape 
compared with the figures of its performance hefore 
fitting it with a a superheater and larger cylinders, 
a certain number of inconsistencies appears, whieh 
are very difficult to reconcile with the immut. 
able laws governing the generation and expan. 
sion of superheated steam. The engine shown at 
Ghent appears inexplicably powerful compared wit} 
the figures for the same engine with saturated steay, 
Of this, 13 per cent. is due to the larger volume of 
its high-pressure cylinders; the rest must follovy 
from the use of longer cut-offs to compensate the 
loss of potential inevitable with the use of Super. 
heated steam. This has since been confirmed by 
complete operating details supplied through the 
courtesy of Mr. Marechal. The steam admitted fro, 
the boiler at every revolution to two eylinders jx 
60 per cent, for saturated steam, hauling a load of 
460 tons on grades up to 1 in 200, with the small 
six-coupled type No. 2667; it is 70 per cent. to two 
enlarged cylinders in No, 6001, compound, using 
superheated steam, hauling 487 tons; and it js 
48 per cent. to four large cylinders simple-expausion, 
No. 6101, with superheated steam, hauling 456 tons 
the figures all refer to the same part of the line, 
Laroche to Blaisvy-Bas. But no working details 
appear in the Ghent official description. According 
to the dynamometer records made with saturated 
and superheated steam locomotives of the previous 
4-6-0 wheel arrangement, the employment. of super. 
heated.steam reduces the drawbar power of the engine 
between 14 per cent. and 22 per cent. at equality of 
steam pressure, cut-off and speed, whilst adding 
2 tons deadweight to the engine, but economising 
coal at the rate of 7 per cent. per annum, 

The speed records reproduced on p, 460 were made on 
the continuous up-grade line from Laroche to Blaisy 
Bas, which is stated officially to be ** the most difficult 
section on the whole of the great artery from Paris 
to Marseilles. It has a saw-tooth profile ending at 
Blaisy with a continuous up-grade of 8 min. per 
metre, after rising through a difference of level of 
318-21 m. in a length of 133 kiloms.”” 

As the most trying section on the Paris. Mediter- 
ranean line, it is necessary to keep the most powerful 
engines that are owned by the P.L.M. to raise the 
trains through this difference of altitude in’ the 
quickest time. Mr. Burton Alexander explains on 
page 339—September 26th, 1913 that this heavy 
work is reserved for the compounds which weigh 
half a ton more than the * simples,’ but which are 
rated for 10 per cent. heavier loads, and can haul 
500 tons ear load easily at the same speeds as thie 
‘simples ” can haul 450 tons. Since the augmenta- 
tion of 13 per cent. in the volume of the cylinders 
of the experimental compound type, the high-pressure 
eylinders have been further augmented in volume by 
20 per cent. with respect to the original No. 6001, 
in the newest and most powerful engines of the 
P.L.M. Railways. 








NEW WATERWORKS FOR RYDE. 


Tue Corporation of Ryde has recently completed 
its waterworks undertaking. The 
which are situated at Knighton 
were constructed in the early sixties, and they dealt 
with the water obtained from two springs, which 
water flowed into two ponds and provided the power 
for working Knighton Mill. The water for supply 
purposes was taken from the tail race of this mill. 
It was first of all led to a small open reservoir, and 
was then pumped into another reservoir at Ashey. 
This early source of supply was increased from time 
to time as the demand for water became greater, and 
in 1909 the Corporation had four sources of water 
upon which it could draw. These were (1) the two 
springs already mentioned, which from December to 
May can be depended upon to give large supplies ; 
(2) a well in the chalk, 44ft. deep ; (3) a well in the 
upper greensand, 70ft. deep; and (4) a well in the 
gault sunk in the old mill-house, with a boring going 
down to the lower greensand. The water from the 
first three sources was collected in the lower pond or 
reservoir, and was dealt with by two pumps, one otf 
the Worthington type and the other worked by a 
beam engine. The water from source No. 4 con- 
tained a considerable quantity of iron in solution. 
In order to get rid of this, it was pumped and allowed 
to run through an open channel to an upper pond, 
where it was treated in such a manner that the iron 
was deposited and the clear water was drawn off 
into the lower pond, from which it was pumped for 
service purposes. 

These four sources of supply proved in the dry 
period of 1906-8 barely sufficient to meet the needs 
of the town, and a water famine was narrowly averted. 
The Corporation therefore decided that it was neces- 
sary to seek further supplies, and they retained Mr. 
William Matthews, M. Inst. C.E., to advise them on 
the matter. On his recommendation it was deter- 
mined to sink a well into the lower chalk with adits 
into the chalk and greensand, and to erect a pumping 
plant worked by suction gas engines. ‘This work 


an extension to 
original waterworks, 
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‘ag put in hand in September, 1909, and a series of 
ae fort unes of various kinds were met with. It 
mS necessary for us to go into these, and it 


will not be 
will suffice 


to say that in spite of them all the under 
been brought to a most_satisfactory_con 


taking hes_ 
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fs 


clusion, the new works being formally opened and 


| well 


half-way down, owing to the loose chalk above pressing 
against the outside, the weight of the cylinders alone 
became insufficient to force them down, and hydraulic 
jacks were used to obtain the necessary pressure. 
When in their final position the cylinders were 


and is lined to a depth of 102ft. Gin. The top 12ft. Gin. 
of lining is square, and is built in brickwork. The 
next 90ft. is lined with cast iron cylinders, each in 
six segments, and 5ft. deep. The diameter of the 


is 1Oft. Gin. This work was commenced in 





RYDE NEW WATERWORKS—INTERIOR OF ENGINE HOUSE 


November, 1909, after the hill had been cut away to grouted in. After giving the grout time to set, the 




































































































































' put into service on the 8th inst. make room for setting up the necessary plant. As well was pumped out and the sinking proceeded 
Briefly described, the new works comprise a well soon as the brickwork was completed the bottom two with to the required depth of 150ft. 
sunk in the chalk with low level adits into the chalk rings of segments were set up in position inside the The bottom part of the well is in a hard impervious 
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and greensand, and with a pipe, 15in. in diameter, 
laid fin {tunnel, leaving the well 38ft. from the top, 
and leading either to waste or to the suction pond 
ol existing pumps, with duplicate well and force 
pumps driven by suction gas 


a | 
an 
: the necessary building. 


plant, and, of course, 
The well is 150ft. deep, 





Swain Sc. 


RYDE NEW WATERWORKS—PLAN OF NEW PUMPING STATION 


marl, and its excavation was most difficult, frequently 
not more than 2ft. being exeavated in twenty-four 
hours. Except in the chalk, the adits were extremely 
difticult to excavate, and, although explosives were 
used, the progress in the upper greensand rock seldom 
exceeded 2ft. a day. The marl, too, gave rise to a 


square lining, and the sinking proper commenced. 
This consisted of removing the chalk inside the rings 
and letting them descend under their own weight, 
precautions being taken to keep them upright. As 
the cylinders sank, others were fixed above them 
until the final position was reached. When about 
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fine dust, which, although harmless if only inhaled 
for a short period, seriously affected the throats and 
mouths of the men constantly working in it. Ventila- 
tion was secured by means of compressed air, which 
was forced along pipes to the working face in each 
heading. 

The 15in. main laid from the well is intended to 
serve a two-fold purpose. It connects the old 
machinery with the new well, and can be utilised 
as a drain should it at any time during the winter 


months be necessary to keep down the saturation | 


level. The tunnel extends from the old millhouse 
to the new well, and except when working near the 
lower pond the work proceeded without much diffi- 
culty. At the point rcferred to, the tunnel passes 
through the stratum known as the gault, and this 
material, converting itself, as it does when wet, into 
a running ooze, made extra precautions necessary. 
‘The surrounding land was drained to such a level 
as would permit the heavy timbering being put in 
position before any movement of the sides and roof 
became possible, and the tunnel was filled right 
up as soon as the main had been placed in position. 

The pumping plant consists of two Ruston double- 
cylinder gas engines, each of 150 brake horse-power, 
supplied with gas by two suction gas producers made 
by Ruston, Proctor and Co., Ltd., Lincoln, England, 
and driving two: sets of Hayward-Tyler pumps, the 
drive being through Heywood and Bridges’ friction 
clutches and “ Citroén ” gearing. Two sets of pumps 
raise the water to ground level and the other two 
pumps, lift it from ground level to the service reservoir. 
Each engine is coupled to a'well pump and a surface 
pump, and each set of engines and pumps is arranged 
to run independently, though, if desired, the deep 
well pump of one set may be worked in conjunction 
with the surface pump of the other set. The producers 
are arranged so that either producer can supply 
gas to either engine. Jt will thus be seen that pro- 
vision is made for the continuous working of the 
station with one set as a stand-by. 

The cooling water for the engines and producers 
is pumped from the surface tanks by means of small 
rotary pumps and is delivered into a small overhead 
tank, from which it flows by gravity through the 
cylinder jackets, exhaust valves, and coke scrubbers. 
In case of failure of the rotary pumps water may be 
admitted to the overhead tank from the rising main 
by the operation of a ball cock. The water thus used 
is measured by means of a Kennedy meter. 

The engines are of Ruston-Proctors well-known 
horizontal type with the firm’s patented governor gear, 
which is of the “ quantity ’ variable admission type, 
the governor varying the quantity of explosive 
mixture according to the load, so that there are no 
missed explosions, and an impulse is given every revolu- 
tion. The ignition is by low-tension magnetos of 
the enclosed type fitted in duplicate on each cylinder, 
there being two magnetos and a double sparking plug. 

The engines are arranged for starting by compressed 
air, which is stored in a steel receiver. The receiver 
is charged by means of a combined petro] engine and 
compressor, and can also be charged to a sufficient 
pressure from the main engines themselves. The 
admission of compressed air to the cylinders is auto- 
matic, a cam on the side shaft being used to actuate 
the starting valve. The producers are of the firm’s 
usual type. 

The pumps were supplied by Hayward-Tyler and 
Co., Limited. The two deep well pumps have cylin- 
ders 15}in. diameter and 36in. stroke, and are of the 
concertina type. They are actuated by three rods, 
and are designed to lift 50,000 gallons of water per 
hour at a speed of 18 strokes per minute from 
a depth of 150ft. below the surface, and to deliver 
it into receiving tanks at a height of 5ft. below 
ground level. They have 10in. cast iron suction 
pipes about 18ft. long. The two surface force 
pumps are three-throw outside packed and guided 
pumps having 13in. diameter plungers and an 18in. 
stroke. Each pump is designed to lift 50,000 
gallons of water per hour at a speed of 34} revolutions 
per minute from the receiving tanks into which the 
well pumps deliver, through 50 yards of 15in. cast 
iron pipes and about 2500 yards of 10in. and 8in. 
cast iron pipes into a reservoir at a height of 200ft. 
above ground level. Each pump can therefore deal 
with 1,200,000 gallons in the course of the day. The 
engines run at 190 revolutions per minute, and the 
necessary reduction of speed for the pumps is obtained, 
as above stated, by means of ** Citroén ” gearing. 

We understand that the daily consumption of 
water in the area supplied from these works—which 
is said to embrace about one-third of the whole popu- 
lation of the Isle of Wight—was in 1912 about 
654,285 gallons per day, while the new source can be 
counted upon to yield at any rate 800,000 gallons per 
day. The new plant, it is therefore anticipated, 
will by itself, even allowing for growth of population, 
meet the present needs of the district in any but 
very dry seasons, when it may have to be supple- 
mented by the old plant. 

We have been supplied with the full figures of the 
official tests of the pumping plant, and whereas these 
are too detailed to be given in full, we may say that 
the tests were of a searching nature, lasting in the 
case of one set of pumps for 58 hours 55 minutes, and 
of the other set for 48 hours 13 minutes. The com- 
bined head in both cases was about 250ft. The 
mechanical efficiencies of the two plants—/.e., pump 





horse-power divided by indicated horse-power—were 
found to be 56-44 per cent. and 56-85 per cent. 
respectively. Coke fuel was employed, and an aver 
of the two plants showed a consumption of 1-47 Ib. 
per pump horse-power per hour, and of -835 Ib. per 
indicated horse-power per hour. These figures were, 
we understand, considerably less than those guaran- 
teed. It is stated that with this plant the cost of 
raising 1000 gallons of water from a depth of 135ft. 
and forcing it to 200ft. does not exceed 4d. 

The accompanying engravings show the interior 
of the engine-house and a plan of the plant. We may 


say that the original contract for the well was let to | 


A. E. Nunn and Co., and that on the death of Mr. 
Nunn a further contract was entered into with Mr. J. 
Mackay, while the engine-house was built by Mr. .J. 
Rousell, of Ventnor. 








THE POLAR-DIESEL ENGINE. 


THE A.B. DIESELS MOTORER OF STOCKHOLM. 

Great Britain, Germany, Italy, Belgium, Holland, 
Switzerland, Denmark, France, and the United States 
have all been drawn upon to supply materials for 
our series of articles on the Diesel engine. There 
remain, we believe, but two countries in which the 
Diesel engine is being constructed, namely, Sweden 














Fig. 1—POLAR MARINE DIESEL ENGINE OF 1907 


and Russia. It is with Sweden that we now propose 
to deal, and we shall hope to treat of Russia in the 
near future. By that time the subject will by no 
means be exhausted, and there should be a great deal 
of interest in noting the improvements introduced 
by the various firms since our first description of 
their products appeared. 

The fact that our description of the Diesel engine 





i= — 
regularly constructing this type of engine for marine 
purposes since 1907, ‘I'wenty-seven sets have al; eady 
been actually fitted on ship board, varying from, 60 ¢;, 
260 horse-power, while no less than twenty-nine sets 
are under construction, the maximum power having 
risen to 1650 in six cylinders. 4 
We show in Fig. 1 an illustration of the first direct 
reversible Diesel engine which was turned out by thix 
firm, and which was fitted in 1907 as an auxiliary 


| motor on the schooner Orion. The engine had on|\ 


two working cylinders, together with two manwuy rings 
cylinders, as at present, and gave 60 brake horse. 
power at 300 revolutions per minute. It wili },. 
noticed that the design is very much on the lines of 
the ordinary stationary engines of to-day. Noy that 
the question of electric transmission is again coming 
to the fore, it is not without interest to recall the fac 
that some years before the above engine was fitted 
the motor ship Vandal was supplied by the Stockholm 
firm with three sets of ordinary stationary type 
120 horse-power Diesel engines driving through belts 
three continuous-current generators which were titted 
amidships. ‘The Vandal was a shallow-draught }oat 
with a displacement of about 1000 tons on only 6it. 
draught, so that the machinery was divided into three 
units in order to keep the propeller diameter down. 
Three electric motors were fitted, each on its own 














Fig. 3—SCAVENGE PISTON 


propeller shaft right aft, and current could be supplied 
from either generator to any of the motors. This was 
a very early application of electric transmission and 
has worked well for many years, reversal being 
obtained from full ahead to full astern in from ten 
to twelve seconds, while the propeller speed can 














Fig. 2—250 H.P. FOUR-CYLINDER ENGINE OF THE LJUSNE JERNVEFK 


built by the Aktiebolaget Diesels Motorer, which 
has its factory just outside Stockholm, happens to 


come so far down the list, must by no means be taken | 


to mean that the firm is a newcomer in the field. 
Far from it ; it, indeed, claimsto have constructed the 
first direct reversible Diesel engine, and has now been 


be regulated between 30 and 300 revolutions per 
minute. 

It may here be stated that the engines constructed 
by this firm are known as the Polar Diesel, though this 
has no connection with the fact that it was this type 
of engine that was used in the Polar exploration ship 
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Kram ; this is a mere coincidence, though doubtless, 
apart quite from other considerations, the name would 
give Dr. Amundsen a friendly feeling towards the 
engine. Up to the present all the marine engines of 
the commercial type—that is, between 60 horse- 
power and 400 horse-power-—have been built to the 
same general design as shown in Fig. 2, with the 
two-cycle, trunk pistons, &c., and without introducing 
of the features which we have so often laid 


many 
Since, 


down as being desirable for a marine engine. 
however, an entirely new design has been evolved for 
engines of over 400 horse-power, we do not feel that 
it is fair to criticise the older design on our usual lines, 
and we shall therefore confine ourselves almost entirely 
to description, and leave criticism till we have been 
afforded an opportunity,of going thoroughly into the 





Fig. 4—ENGINE ROOM OF THE LJUSNE JERNVERK 


details of the new design and seeing the engines at 
work on ship board, which we hope to be able to do in 
the course of the next few months. 

In the Polar Diesel engine there is at least one 
point in which there is a radical departure from ordin- 
ary Diesel engine practice, and that is in the arrange- 
ments for starting and manceuvring. In all other 
engines which we can recall starting is effected by the 
admission of compressed air through a special start- 
ing valve in the cylinder head direct into the working 
cylinder itself. Here, however, the scavenge pistons 
are temporarily diverted from their duty and con- 
verted into an independent two-cylinder double-acting 
starting engine. These scavenge pistons, one of 
which is shown in Fig. 3, are mounted on two cranks 
at the forward end of the engine and at right angles 
to each other. so that there is no dead centre, and the 
main engines can be started with certainty even though 
they may have only two working cylinders. In 
order to make the engine entirely self-contained a 
high and a low-pressure compressor are mounted in 
tandem on a prolongation of each of the scavenge 
piston-rods. One of these pairs of compressor 
plungers forms the two-stage injection air compressor, 
while the other low-pressure plunger supplies com- 
pressed air for starting up, and the other high-pressure 
plunger acts as a reserve and can be coupled to either 
of the low-pressure plungers if required. 

It is almost necessary to commence our notes by 
dealing with this particular feature, even though we 





must leave its exact method of operation till later, 
but we will now go on to the less unusual features. 
All the engines of this type work on the two-cycle 
principle, and the design is one of the few which 
embodies port scavenging instead of having valves 
in the cylinder heads. This is done, we believe, 
mainly with the object of simplicity, but the results 
obtained appear to be quite equal to those with valve- 
scavenged engines. In order to obtain the best 
scavenging action for the incoming air the piston head 
has a very pronounced bevel, both upwards from the 
air inlet ports and downwards to the exhaust ports on 
the opposite side of the cylinder ; even so, we can 
1ever quite convince ourselves that the central 

core ” of exhaust gas is really thoroughly scavenged 
by this method, though probably too little is left to 
have any appreciable effect on the purity of the next 
charge. The net result is, therefore, that we find a 





most extraordinary simplicity in the cylinder tops, as 


will be seen from the illustration of the engine-room 
of the Ljusne Jernverk, shown in Fig. 4. There is 
only one valve left to be placed in the cylinder cover 

the fuel valve—and that is right in the centre, so that 
the metal of the cover can be moulded so as to equalise 
both the casting and the temperature stresses as 
much as possible. In view of the difficulties incurred 
in connection with the ordinary form of this part, it 
is probable that any objection that there might be is 
not worth considering. As will be seen in the draw- 
ing of the engine, p. 435, the liner and jacket are cast 
in one, so that there is no trouble with regard to the 
joint between them in the neighbourhood of the 
exhaust and inlet ports. The piston is of the trunk 


type, and we were interested to note that in the centre | 


of the crown, just where the fuel impinges, a block of 
special metal is fitted which is not affected by the high 
temperature. No artificial cooling arrangements 
are provided for the pistons in these small sizes. 
The cam shaft has the usual skew gear drive, and, 
owing to the very little work which it has to do, is, 
with its connections, of very light construction, as 
may be judged by the lightness of its supporting 
brackets shown in the illustration, Fig. 4. There is, 
however, an extra short shaft driven by the same 
means, running for just the length of the manceuvring 
cylinders, and this drives the valves of the latter or 
scavenge pumps and the fuel pump suction valves, 
one fuel pump being fitted to each working cylinder. 
This is an interesting point, as on the stationary 
engines a single pump is fitted for all the cylinders, 
because the makers believe that they can thereby 
obtain better regulation of the fuel, and it is, besides, 
simpler. The multiple pumps are, however, rendered 
necessary in the marine engines for reasons connected 


with the reversal and manceuvring of the engine, 


Taking 


which we will now proceed to deal with. 
must be 


first the manceuvring cylinders—which, it 
remembered, are, when the engine is working, nor- 
mally, the scavenge pumps—there are two processes 
involved : first, to convert the air suction to an air 
drive, and, secondly, to set the piston valves. which 
act ordinarily as suction and discharge valves, so 
that they shall act as inlet valves for the required 
direction. To go ahead, then, the lever A—p. 435 

is moved to the right, which sets the valves of th 
maneeuvring cylinders in the correct relationship 
for going ahead ; when acting as starting cylinders the 
pistons act as their own exhaust valves by means of 
an air port in the bore of the cylinder. The lever B 
is then also moved over so that instead of the air 
valves being open to the atmosphere they are open 
to the starting air. As far the manceuvring 
cylinders are concerned all is then ready to go ahead, 
but we have now also to consider the working 
cylinders. The movement of the lever A, in addition 
to setting the manceuvring cylinder valves in the 
ahead position, has also had the effect of sliding the 
cam shaft along and so bringing the ahead fuel cams 
under the rollers of the fuel valve rockers, and it has 
also moved the short fuel pump shaft so that the 
pumps are also delivering their fuel correctly for going 
ahead ; thus by the movement of these two levers 


as 














on most sliding cam shaft designs. Furtherniore in 
order to relieve the rockers of any side thrust t hat frei 
might be, the centre of the rocker is cut out, and in this 
is fitted an arm fixed on the fulerum which acts as ‘ 
guide, as can be seen in Fig. 4. Now, if we continue 
manoeuvring and go from ahead to astern othe; points 
of interest are brought to light, including the raison 
@’étre of the multiple pumps. As we pointed out in 
dealing with the engines of the Selandia, it i, quite 
possible, owing to the action of the propeller and the 
way of the ship, for the engine to run a few revolutions 
in the ahead direction even though the reversing geay 
has been set to go astern, and we described j), some 
detail the means taken to prevent a back-fire occurring 
in that Here the means adopted are equally 
ingenious ; the cam of the fuel valve is considerab|\ 
wider than that of the fuel pump suction valve, g, 


Case, 

















Fig. 6—100-H.P. POLAR DIESEL ENGINE 


that as the engine continues to run ahead, during the 
process of reversing, the fuel valve will open after the 
pump suction valve, and therefore the pump, has 
become inoperative, so that whilst all oil which has 
accumulated round the fuel valve will be injected into 
the cylinder the pump will not renew the supply, as 
the suction valve remains inoperative so long as the 
engine is running in a direction Contrary to that 
indicated by the reversing gear. Thus there is no 
fuel present in the valve which could cause a back- 
fire. The multiple pumps are needed to ensure 
that each empty pipe and valve shall receive its 











Fig. 5—550-H.P. STATIONARY POLAR DIESEL ENGINE 


alone all is ready and a start can be made. It should 
be pointed out here that the nose of the fuel cam is 
so very small both as to height and length that it is 
quite easy to fit an inclined plane at each side, up 
which the roller can slide without the necessity for 
lifting the rollers clear before sliding the cam shaft, as 
would be the case with the bigger inlet or exhaust 
valve cam nose, a very considerable simplification 


supply of fuel immediately the correct conditions 
are re-established in order to restart promptly. 0! 
course, as log as the engine is going ** the wrong wis 
round * the manceuvring cylinders will act as a brake, 
but as soon as they have overcome the inertia of the 
fly-wheel and the propeller they take up their duty 
as starting cylinders and the normal action of the fucl 
pumps is resumed; the engine then goes astern, and 
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390-H.P. DIESEL SUBMARINE BOAT ENGINE x 
A.B, DIESELS MOTORER, STOCKHOLM, ENGINEERS i 


(For description see page 434) 
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events, it 
descri! Cy 

special 
lines £0 


interest about it. 


from | 

an ular purpose, and the enclosed crank case 

trunk pistons, and the comp. ssors at the forward | 
end may be taken for granted—see p. 437. In this 

case, lwo wever, the crank case and bed-plate, instead of 

heing, usual, of bronze, are steel castings and these, 

Swed certainly docs seem to produce of excellent 

quality, some of the parts being only 5 mm. thick and 

as reguiar and as smooth as could be wished. The | 
jackets «are also steel castings, and we were much 

struck by their apparent lightness, in view of the | 
severe tensile stresses they have to transmit. We | 
were shown, however, how, in spite of their somewhat 


irregular shape, careful d°sign has resulted in all the 
stresst ’ 
top to bottom all the way round without any part 
having stress otherwise than in direct tension. Thus 
the lightest section is permissible, and there is no 


is a four-cycle engine that we have to | 
and there are two or three points of | to be lifted might be very much fewer. 
As far as general out- 
it is a six-cylinder engine and, as will be seen | jacket from the bottom ring shown in the cross-sec- 
ges 437 and 438, it closely resembles many | tion level with the gudgeon pin, right up into the cover, 
;gines built here and on the Continent for this | holes being drilled through the metal where the 
| flanges of the jacket and liner come into contact 
| to 


being carried in a perfectly straight line from 


so that the occasions on which the cover would need 


The water circulation takes place through the 


form the necessary passages. This appears to 
us to be a simpler arrangement than the fitting of 
little connecting pipes between the cylinder jacket 
and that of the cover, provided that a perfectly tight 


| water joint can be ensured between the cover and the 


liner as appears to be the case here. No arrangements 
are made for cooling the piston; a scraper ring is 
fitted on the lower part of the piston to prevent an 
excess of oil getting up into the combustion chamber. 

As stated, the air compressor is at the forward end 
and is of the two-stage type, one of the low-pressure 


| plungers shown in the section being for the purpose 
| of providing starting air pressure. 
| that these plungers are arranged with rocking levers 


It will be noticed 


in order to provide a certain amount of balance as is 
done in the Sulzer design. As mentioned above, 


are unable to say, but it is hardly likely that the 
builders would sacrifice efficiency to any serious 


| extent to the desire for somewhat greater simplicity. 
This arrangement, too, does not permit of any varia- 


tion in the time of opening of the fuel valve, a point 
upon which some stress is laid by certain Diesel 
engine builders, especially for slow-running ; but for 
engines of this class with high revolution speed we 
should think it is immaterial. To effect this exchange 
of duties between the valves a change-over valve, 
which is a two-lipped piston valve, is fitted between 
the exhaust and inlet pipes, which run in juxtaposition | 
along the back of the engine. The construction o/ 
this valve and its passages is a comparatively simple 
matter, as it mus‘ be borne in mind that the valve 
has only to be opened to the atmosphere at each end. 
for the air suction and has merely to form a bridge 
through its centre part between one pipe, that is, the 
connection to the silencer, and one or other of two 
other pipes—it has not to form a double switch-over 
between four different pipes, as might appear necessary 
on first thoughts. 

The only doubts that came into our mind were 











Fig. 7—75-H.P ENGINE FOR RAILWAY CAR 








Fig. 





8—POLAR DIESEL RAILWAY CAR 











Fig. 9—12}-H.P. ELECTRIC GENERATING SET 


tendency for the bottom of the liner to be gripped 
regularly and thrown out of truth. It is quite a 
pretty piece of work, There appears to our mind to 
be another rather tricky point in connection with the 
"Upper part of the liner where the cover bolts have to 
ake three joints ; they have to hold the liner down 
on to its seat in the jacket, to make a pressure-tight 
joint between the liner and the cover and to make a 
water-tight joint between the cover and the jacket. 
his is quite effectually done, however; the first- 
tnentioned joint is metal to metal, the second is a 
inillimetre thickness of Klingerit, while the water 
joint Is a good thickness of very elastic packing which 
will he quite tight with great variations in com- 
pression, a clearance, of course, being allowed between 
the flange of the cover and that of the jacket. This 
cover flange looks to us, by the way, very light, but 
it has been kept as thin as possible in order that the 
cover shall require a minimum of head room to lift 
't Clear of the studs, head room being usually the great 
difficulty in a submarine. 
'« repeat our opinion that it would have been much 
better if the cover flange had been made 1more substan- 
litland the piston arranged to be withdrawn from below 





It will be almost wearisome | 








owing to the four-cycle principle being adopted, the 
cylinder cover is a great deal more complicated 
casting than in the case of the two-cycle engine, and 
there are no less than five valves contained therein, 
these being for air inet, fuel, exhaust, starting air, 
and compression release, the latter being quite an 
important one in the arrangement of reversing 
adopted. As with the two-cycle engine, a separate 
fuel pump is fitted to each cylinder and for much the 
same reasons, namely, the close control of the fuel | 
when reversing and manceuvring, though here the 
method of carrying out these operations is quite 
different from the two-cycle engine and different, 
too, from ordinary practice, in that it is not the oper- | 
ating gear of the inlet and exhaust valves that is | 
reversed, but their functions are transposed as in the | 
Blackstone marine engine, the inlet valve becoming | 
the exhaust valve and vice versa. In order to admit | 
of this being done the valve setting is necessarily | 
somewhat different from that usually found in a | 
Diesel engine, but it approximates very closely to the | 
valve setting on certain small petrol motors built by | 
a very prominent continental firm. How far this | 
unusual setting affects the running of the engines we | 











Fig. 10—25-H.P.; AUXILIARY COMPRESSOR SET 


whether the valve would not be liable to stick up 
owing to dirt in the exhaust gases, and whether it 
would not prove to be leaky under the somewhat high 
temperature and allow exhaust gas to get into the 
engine-room or to dilute the combustible mixture. 
The builders have, however, already thought of this, 
and have made the valves of special metal and fitted 
them with rings to allow for any distortion, and, 
beyond this, they have water cooled them so that our 
fears are apparently groundless, and no trouble has 
been experienced. There remain, then, only the fuel 
and starting air valves to be reversed on the cam 
shaft, and, as on the two-cycle engine, this is again 
effected by sliding the cam shaft along. Inclined 
planes are here, too, fitted on the sides of the noses 
of the cams to lift the rollers so that special levers for 
this purpose are unnecessary ; the side thrust in this 
case is taken on little brass guides in which the roller 
ends of the rockers work, and this can clearly be seen 
at A in the cross-section. 

The actuation of the air starting valve introduces 
another novel feature, in that the connecting link 
between the rocker and the valve head i: made 
flexible by means of a spring carried in a spring box 
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which forms part of the link. This spring box has 
exactly the same effect bs the double valve devised 
by Mr. C. H. T. Alston,and described in our issue of 
January 10th of this year, page 34. This arrange- 
ment allows of a very low pressure of air being used 
for starting up without the risk of lubricating oil, 
high-pressure air, or exhaust or live gas being blown 
back into the starting air receivers. 

Before the engine is started up the compression 
in the cylinders is released by means of the com- 
pression release valves shown on the left-hand side 
of the cover in the cross-section, and thus air of no 
more than 200 Ib. or 250 1b. pressure can enter the 
cylinder in order to start up. When each of the 
cylinders has received one charge of starting air it 
will have also made one compression strcke, so that 
the pressure in the cylinder will then close the air 
starting valves against the spring in the spring box 
and the starting air at the back of the valves, so that 
the starting air is automatically shut off and the engine 
should have started on the fuel. In the event of the 
engines failing to do this the compression release 
valves again have to be lifted by means of a little 
lever close against the starting levers, so that the 
starting air can again get to work, but we were 
informed that this has never been found to be neces- 
sary, but it is there in ease of need. All the operations 
of reversing can be performed by a single lever H, 
though there is also a fuel regulating lever B and the 


illustrate in Fig. 9 a single-cylinder set driving a 
dynamo for lighting purposes, and in Fig. 10 a two- 
cylinder set supplied as an auxiliary compressor. 
The most interesting application is, however, we 
think, to an electric car which has been delivered to 
the Swedish State Railways by the Allmanna Svenska 
Electric Company.—Fig. 8. In this case the engine, 
which is illustrated in Fig. 7, has six cylinders with 
a compressor at the forward end; it is of the four- 
cycle type with valves in the head operated by vertical 
tappet rods from the cam shaft, which is in the upper 
part of the crank case, and driven by spur gearing 
as on an ordinary motor car engine. The general 


are, however, one or two small features which we think 
are capable of improvement; but as we are asked not 
to go into details, as alterations in the design are 
already under way, we will say no more. This par- 
ticular engine develops 75 horse-power at the very 
high speed of 700 revolutions per minute and is direct 
coupled to a direct-current 50-kilowatt dynamo—see 
Fig. 11. From this dynamo the current is trans- 
mitted to two 30 horse-power standard railway motors 
hung under the car driving direct on to the axles by | 
single spur gears. The motor is placed athwart the | 
car at one end and cabs for the driver are fitted at each | 
end of the car, each being supplied with all the 


outline of the design is somewhat similar to the | © Ted the block signals and do not need to be told what 
auxiliary machinery designed by Sulzer Bros., which is passing. Their duties are, however, exclusively con. 
we have illusteated eae es fined to this purpose, but it appears that in this box the 

see nase acsoancep mae ‘ol lated ane "| youth on duty on the afternoon in question did more than 























| walked down the train looking for the indicator Outside 
the coach that shows in which compartment the com. 
munication had been pulled. He met the guard, who said 
that he failed to see where the signal had come from, ang 
the driver was returning to the engine with the intention 
of drawing forward and getting the rest of the train out of 
the tunnel when the collision occurred. 
The 2.35 p.m. train left No. 4 platform with the signals 
| in the driver's favour, and it appears from the evidence 
given at the Board of Trade inquiry, held in public last 
Friday, that this came about as follows :—The signalman 
in the Central Station signal-box has a boy, who books the 
block signals in the train register book. These boys, we 
may remark in passing, are very useful. They are quick 


his allotted work, for he used to manipulate the block 
instruments and send and receive the block signals. Soon 
after the first train left this youth was receiving a ‘iessage 
from St. James’ about a down train and immediately after 
he saw the Midland train leaving. Asking the signalman 
why this was, ke learned that the man thought that the 
block signals just received were an intimation of the 
clearance of the first train and the acceptance of the 
second. Recognising his mistake, the signalman then 
threw the advanced starting signal—in the tuinel— 
to danger, but apparently the Midland train had already 
passed it. ; 

The line through the tunnel that intervenes for the 
greater part of the distance between the Central and St. 
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Fig. 1—GENERATOR OF DIESEL ELECTRIC CAR 


compression release lever just mentioned. In order 
to go ahead the lever H is moved from its central 
position right over through D to E; this first of all 
puts the change-over valve in the inlet and exhaust pipes 
in the correct position to allow the inlet and exhaust 
valves to perform their duties in the ahead direction. 
At the same time it slides the cam shaft so that the 
ahead going fuel and starting air cams come under 
their rollers and the engine starts, both the starting 
air and fuel valves being in operation at the same 
time, though, owing to the fact that the fuel valve 
has no charge of fuel surrounding it, that valve 
remains inactive for one cycle. After this cycle, 
however, fuel is admitted and fired and the starting 
air is automatically shut off, as already described. 
The lever is then moved back into the position D, 
which slides the cam shaft along so that the air 
starting cam, which is considerably narrower than the 
fuel valve cam, is clear of its roller, no further air 
can be admitted, and the engine is in running order. 
The cams of the inlet and exhaust valves are of suffi- 
cient width to allow the shaft to slide from the ahead 
to the astern position without allowing the cams to get 
out of touch with the rollers. When swinging the 
lever over to the position F for astern going the fuel 
supply is cut off as in the two-cycle type,so that back 
fires cannot occur, even though the engine goes on 
running in the ahead direction. 

It is altogether a very interesting engine, and we 
certainly think that the change-over valve is simpler 
than the links, levers, and shafting necessary to lift 
the rollers clear of the cams which are to be found in 
other sliding cam shaft designs. The cylinders are 
290 mm. by 300 mm. and the engine gives 350 horse- 
power at 500 revolutions per minute. The first two 
engines have satisfactorily passed their official trials 
and been taken over by the Government in question. 

Even now the points of interest in these works are 
not exhausted, and we were shown small-power 
high-speed Diesel engines giving 12} horse-power per 
cylinder at 550 revolutions per minute, though even 
this speed can be exceeded for more or less pro- 
longed periods. These engines are supplied chiefly 
as auxiliary machinery for use on shipboard, and we 





necessary controlling gear. While running no regula- 
tion of the electric system is necessary, the car simply 
travelling at lower speed on a grade, the output of the 
motor being almost constant, and any regulation of 
the speed of the vehicle required being effected by 
varying the speed of the Diesel engine. 
interested to note that the car was fitted with a 
** dead man’s grip ”’ and also with automatic stopping 
device in case the driver overruns a hostile signal, as 
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in our Tube railways. This car is apparently proving 
very satisfactory in service, and the following par- 
ticulars of actual trials may be of interest :— 





sz Fuel wel ws 
Train. = bo used per Cost ats Cost. FF 
2 trip. roe . = 
| = mile. <° 
|Tons.| Lb. d. | Lb. | d. Miles. 
(1) Car only ... .| 26-5 19-4 8-8 -8 +34 25-31 
(2) Car and 1 pas-| 
senger trailer..| 40 24-8 | 10-66 | 1-08 464 © 25-30 
(3) Car and 1 pas-| 
senger, 1 and 2) 
goods trailers. | 60 27-77 | 11-9 | 1-215] -52 22 
(4) Caronly ... ...) 26-5 | 85-63 | 36-8 -812 | -350 27-5 
(5) Car and saloon! 
car ... ...| 55-5 | 376 13/6 | 1-17 | -508 25 


In these trials the cost of the fuel has been taken as 
80s. per ton. The line has several severe grades, 
some as much as 1 in 9, with 15 chain curves. In 
view of the very satisfactory working of this car it 
would almost appear that elaborate compressed air 
starting arrangements and so forth are unnecessary | 
for this type of vehicle, though no doubt the case is | 
quite different when a locomotive for hauling heavy 
trains comes to be considered. 








TWO RECENT RAILWAY ACCIDENTS. 


THE LIVERPOOL RAILWAY ACCIDENT. 

On the afternoon of Wednesday, the 15th instant, a 
collision occurred at St. James’ Station, Liverpool, on the 
main line of the Cheshire Lines Committee, by which five 
passengers and a guard were killed and several passengers 
more or lessseriously injured. The accident was a rear 
end collision, brought about by two trains being allowed 
to enter the same block. The first train was pulied up at 
St. James’ Station and the second ran into it. 

The trains concerned were the 2.30 p.m. C.L.C. express 
Liverpool Central to Manchester Central and the 2.35 p.m. | 
Midland express Liverpool Central to St. Pancras. The 
former train, consisting of eight vehicles made up as follows: 
—one Great Northern coach, Liverpool to King’s Cross, 
four C.L.C. coaches, Liverpool to Manchester, one Great. 
Eastern, Liverpool to Harwich, and two Great Central, 
to Hull, left No. 3 platform punctually, but while running | 








through the tunnel immediately outside the Central 
Station the communication chain was pulled. As the 
stoppage of the train in the tunnel was undesirable, the 
driver released the continuous brake, which had been 
applied by the use of the passenger communication, and 
ran forward into St. James’ Station, where he pulled up, 
with his engine near the signal-box but part of the train 
in the tunnel, The driver stepped off the footplate and 


We were | 


Up Main, 
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OF THE LIVERPOOL ACCIDENT 


| been provided for the home signal at Tottenham South 


| given to distants; therefore a like modification appears 


| not seeing signals—in this case owing to a fog. 


| 
| James’ Stations rises from Liverpool, 403 yards being 
| 1 in 96 and 547 yards being 1 in 150. [t will therefore be 






































readily understood that there is a great accumulation of 
| smoke and steam, and this would be more than usual when 
the second train was passing through, as the first train, 
| owing to the pulling of the communication chain, had to 
| overcome the dragging of the brakes. The tail of the first 
| train was 120ft. behind the home signal—a disc signal 
| on the tunnel wall. The driver admits that the distant 
' signal, under the advanced starting, was against him, but 
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owing to the dense smoke he was unable to see either the 
train or the signal. ~ 

As already stated, the Board of Trade inquiry was held 
on Friday last, and the adjourned inquest is being resumed 
to-day—Friday. 


THE TOTTENHAM COLLISION. 


There has recently been issued the Board of Trade 
report on the collision that occurred near Tottenham, on 
the Great Eastern Railway, on August 29th. The evening 
had been hazy and as, at about 10 p.m., a fog came over 
the line the fog signalmen were sent for, but they had not 
arrived when the 10.7 mail from Liverpool-street to Yar- 
mouth passed. At this time a goods train was standing at 
Tottenham South Junction signal-box, and therefore the 
signalman there refused to accept the mail from Copper 
Mills Junction box, and the distant, outer home, and inner 
home signals at Copper Mills box were kept at danger 
against the mail. The driver, however, said that the 
distant was in his favour. He failed to see the outer home 
signal and when he caught sight of the inner home he 
assumed that it was the distant for Tottenham South 
Junction, so he got his train under control prepared to stop 
at the home signal at that box. The goods train was, 
however, standing at the home signal and the mail train 
ran into it before the driver of the latter knew of its pre- 
sence. It should be noted that with a view to meeting 
such conditions as these detonator laying machines have 


Junction and for the inner home signal at Copper Mills, 
so that in case a fog came on before the fogmen could get 
to their posts drivers might be warned when these signals 
were against them. 

Three lessons are to be learned from this accident by 
British railways. The first is that the collision would 
probably not have occurred had there been some other 
colour than red for the ‘“‘ on ” position of distant signals, 
as then the driver of the mail would have known that the 
red light of the inner home signal was not that of the 
Tottenham distant. The second lesson is that the same 
explosions of detonators are given to stop signals as are 


necessary in the fog signalling code as is desirable in the 
signal lights. The third point is the old story of oo 
iis 
suggests the repetition of signals in the cab. 
TELEPHONE BOYS AND BLOCK INSTRUMENTS. 


It was a coincidence that on the day that the Liverpool 
accident inquiry was being held there appeared the Board 
of Trade report on a collision that occurred on August 27th 
at Stalybridge, London and North-Western Railway. 

The circumstances are not of sufficient interest to he 
recited here, but it should be noted that, as at Liverpool 
Central, the train-booker worked the block instruments 
and, as a consequence, the signalman lowered the outdoor 
signals in conflict with the block signals sent and received 
by the booking boy. 
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RAILWAY MATTERS. 


A new storage battery car and trailer, which are intended 
‘he Munster district, have just been tested on the 





Sn Cay Railway. A speed of 40 miles per hour is 
reported to have been obtained over a length of 64 miles. 
The weight of the train without passengers is 84 tons, 
and accommodation is provided for 118 persons, whilst 
a separate compartment is available for mails and luggage. 


AxorHeR hydro-electric installation is projected by 
. Austrian State Railways, this time to provide electric 


= to work the Vintschgau Railway. The site of 


surrent 
the proposed station is the falls district on the Etsch 
River between Laas and Géfiau, where a dam and a reser- 
yoir are to be constructed and a 6} kilom. canal to conduct 
the impounded water to the projected power-house near 
Schlanders. According to estimates an average power 


of 8000 horse-power would be yielded, rising to a maximum 
of 11.000 horse-power. 


We hear that the London County Council is experi- 
menting with an ingenious little machine, the invention 
of an engineer named Peter Meyer, of Cologne, for printing 
and issuing tramway and motor omnibus tickets. The 
machine, which weighs 41b., is hung on a strap worn 
by the conductor, and by a turn of the handle the ticket 
is produced clearly printed, containing the number, date 

—morning or afternoon—where available to and from, 
time issued, changing point when necessary, amount of 
fare, and some of the usual regulations. It is said to be 
impossible for the machine to fall into error in calculating, 
for it cannot be turned back by the conductor, and when 
it has registered £100 and 1,000,000 tickets it automatically 
begins over again. 

To lessen the delay incurred in drying during the paint- 
ing and repainting of rolling stock, which adds to the 
working expenses through vehicles standing idle, the 
Pennsylvania Railway have adopted what is called a 
paint ‘oven. This is a double-skinned steel structure of 
the shape, but somewhat larger, of the largest vehicle on 
the line, and with one end opening. Into this the freshly 
painted car is run, the space between the two skins being 
heated by steam up to a temperature of 250 deg. Fah. 
There are upwards of 2000 square feet of heating surface, 
and it is stated that not only is thére much time saved, 
but the paint so treated exhibits an improved finish. 





It is obvious that modifications of such a system might be | 


applied to many painted surfaces other than those of 
rolling stock. 

THe growing necessity of shortening the route between 
Madrid, Spain, and Seville, has taken form in a Govern- 
ment decree which authorised the Minister of Public 


Works at Madrid to invite tenders for the construction of | 


a 75-mile railway from Puertollano to Cordoba. The 
Government offers to assist in the work by granting a 
subsidy of £2160, and by a returnable loan of £280 for 
each mile of line constructed. 
imburse the Government for the total amount of the 


returnable loan in twenty fixed instalments, of which the | 
first payment will be due two years after the completion | 
| the average tensile strength of the section across the 
| holes, per unit of metal, will be higher than before the | 


of the entire line, the second payment the year following 
this, and so on. The successful bidder for this contract 


NOTES AND MEMORANDA. 


THE Department of External Affairs in Australia has 
received excellent reports from its officers relative to the 
prospects of the oil industry in Papua. The first analysis 
of a small sample of oil sent to Melbourne has proved 
satisfactory. Mr. Locke, the expert appointed to con- 
duct the experiments, reports that after boring 220ft. 
on the Vailala River he discovered that the ground was 
in perpetual motion, indicating large oil deposits. 

ACCORDING to a contemporary, the Turkish Government 
is inviting tenders from Turkish and foreign contractors 
for the construction of villages for immigrants in Turkey. 
These villages will each consist of a mosque and school and 
from 50 to 20 houses, the total number of houses at present 
in contemplation being 40,000. Each house will have 
two rooms and a stable, and will be built of stone, brick, 
or wood, according to local conditions. ‘The cost of each 
house, complete with a pair of draught cattle and a modern 
plough and accessories, is estimated at £T.100—about £90. 
A farming machine—machine aratcire—is also to be pro- 
vided for the common use of each village. The cost of 
each village will be divided among the inhabitants, who 
are to repay the Government by payments extending over 
twenty-five years, commencing three years after the esta- 
blishment of the village. 

A RECENT issue of the FElektrotechnische Zeitschrift 
contains a description of the flame are lighting installation 
which has recently been erected in the main courtyard 
of the principal railway station at Leipzig. Continuous- 
current flame arc lamps are employed, each of which takes 
a current of 12 ampéres, and run four in series on a 220- 
volt network. These lamps are suspended from artistic 
steel tube or reinforced concrete posts, some of which 
carry one, some two and some four lamps. The great 
majority of these posts are about 30ft. high, and in some 
cases are also used for holding the overhead wires of the 
tramway system. These lamps are supplied from an 
underground switch chamber in the courtyard of the 
station, where all the necessary switches, fuses and series 
resistances are contained. Here also are installed the 
time switches for lighting and extinguishing lamps as 
required. These chambers are in turn supplied from a 
sub-station connected with the town network. 


Trsts carried on in the department of testing materials 
at the Ecole Centrale, Paris, in order to determine the 





influence of drilling holes on the strength of soft steels, are | 


reported in Le Génie Ciri! to have shown that when holes 


| are drilled and then reamed in soft steel bars, the metal 


materially incréases in strength, the average limit of 
elasticity improving 12-3 per cent., and the average tensile 
strength 9-2 per cent. This phenomenon is explained 
as follows :—In putting together the parts of a test piece 
broken under tension, it is found that the two ends do not 


coincide : and that, while the edges make a good contact, 
the central parts do not, this indicating that the rupture 


The builders are to re- | 


must make a deposit equivalent to 1 per cent. of the tender | 


and plan approved. The plan to be preferred will unite 
with the most favourable technical conditions of con- 
struction the most direct route and the greatest possi- 
bilities for speed. In case no tender is accepted, Govern- 
ment engineers will draw up specifications for the con- 
struction of the railway. 


AccorpvInG to The Times “‘ Engineering Supplement.” | 


the construction of the Transcontinental Railway between 
Eastern and Western Australia is making very slow pro- 
gress. The position of the works is that on the Western 
Australian section the rail head is only about 8} miles 
from Kalgoorlie, that the earthworks have been com- 
pleted to 42 miles, and the culverts, &c., to 25 miles, and 
that the permanent survey has been made to 80 miles. 
Some 250 men are employed at that end of the railway. 
At Port Augusta, 1060 miles to the east, rails have been 
laid for 9} miles, and the permanent survey has been 
taken to 65 miles. Nearly 500 men are employed in the 
work at that end. Considerable improvements have been 
made in the location of the line at the eastern or Port 
Augusta end, the gradients having been reduced to 1 in 
100 and the curves to a radius of 40 chains. Generally 
speaking, the line is very level, 80 per cent. of the length 
having gradients less than 1 in 500, and there are only 
about 25 miles altogether of gradients of 1 in 100. It is 
expected that the 1 in 80 gradients decided on in the flying 
survey will all bo cut out in fixing the permanent location 
of the line. 


IN a review of electric traction abroad, great progress, 
Says the Revue Pratique de T Electricité, has been made in 
the driving of trains by electricity in Germany, Italy, 
Austria, Sweden and Russia. The Prussian State Rail- 
ways have organised services on several lines. In 1906 
the Berlin suburban line to Gross Lichterfeld was electrified 
(direct current); four years later the trial line from 
Niederschémwerde to Spindlersfeld, also the Blankenese— 
Hamburg to Ohlsdorf single-phase line was organised. A 
satisfactory result being shown, the Prussian Adminis- 
tration decided, in 1909, to electrify the Magdeburg— 
Halle—Leipzig section (154 kiloms.); that from Laubau 
to Kénigzelt, in Silesia (129 kiloms.): and a stretch of 
145 kiloms. in the Riesengebirge. In order to ensure 
uniformity in the equipment and the locomotives and to 
‘rain the staff, the Dessau to Bitterfeld line was opened 
in 1911. The complete service from Magdeburg to Leipzig 
will be in operation in 1914. The State Railway Adminis- 
‘ration of Prussia owns 95 locomotives and 145 motor 
carriages on the single-phase system. Working results 
on the Blankenese-Ohlsdorf line began to show satis- 
‘actory figures from the third year—1910—of operation, 
viz. 1} per cent. in 1910, 34 per cent. in 1911, and 4 per 
cent. in 1912 on the capital disbursed ; the mileage run’ 
pr sane Dessau-Bitterfeld line was 30,000 kiloms. to 
a ) kiloms. The Prussian Government has laid before 
‘he Landtag a scheme to electrify the Berlin suburban 
railways, consisting of 400 kiloms. of double track, 


lla of single track, and 125 kiloms. of auxiliary 





begins at the centre, and that the edges have a higher tensile 
resistance than there is along the axis of the bar. There- 
fore if there are several holes drilled so as not to injure 
the material too much, as might be the case with punching, 


holes were drilled, since each hole creates, so to speak, 
additional edges. 

Many attempts have been made within the last few 
years to recover the sulphur from smelter fumes. The 
Thiogen process which has been experimented with by 
the Penn Chemical Smelter Company, of California, has 
for its object the production of sulphur from the gases by 


the reduction of the sulphur dioxide with carbon contained | 


in an oil spray, and the passage of, the mixture over 
calcium sulphide. Notwithstanding certain mechanical 
difficulties which have been encountered, it is believed 
as the result of the experiments that the process can be 
successfully worked, and the company is erecting a new 
roasting plant, the fumes from which will be treated 
according to the Thiogen process. More recently another 
process has been devised by W. A. Hall, and is about to 
be tried in California. The Hall process prevents the 
formation of oxidised sulphur gases, which must sub- 
sequently be reduced or neutralised, and involves a direct 
distillation of sulphur from the ore and its recovery in 
some suitable form of gas washer. Distillation in the 
Hall process depends on roasting the ore at a temperature 
of between 700 deg. and 900 deg. Cent. by the direct 
application of a reducing flame, together with the intro- 
duction of a certain amount of steam. Under these 
conditions base metals are oxidised and the sulphur 
distilled without combining with oxygen, in which con- 
dition it can be easily collected. 

A CORRESPONDENT writes to The Times :—The growing 
use of ozone as an air purifier and a restorer of exhausted 
human vitality is likely to receive a check. An adverse 
report upon the properties of this gas has just been 
made as a result of scientific investigations conducted 
on behalf of the official organ of the American Medical 
Association by eminent bacteriologists. The report 
states that so far as the evidence goes, ozone produces no 
reaction in the human organism that can be regarded as 
in any degree beneficial in warding off infectious disease. 
On the contrary, all appreciable physiological changes 
produced by the inhalation of ozone are distinctly of an 
injurious and weakening character. The report goes on 
to say that while it is true that some bacteria are un- 
doubtedly killed by ozone, especially if they are in a moist 
condition, and are in contact for several hours with a 
current of ozone coming direct from the generator, the 
fact is of slight importance in practice. Human beings 
are injuriously affected by amounts of ozone far less than 
are necessary to produce even this slight bactericidal effect, 
and there is no evidence for supposing that a quantity 
of ozone that can be tolerated by man has the least 
germicidal action. On the contrary, in concentrations that 
appreciably affect man and animals, ozone appears to 
have uniformly an injurious action, especially on the 
respiratory organs. Another objection to the use of ozone 
as an “air purifier” is that, while it has the property 
of masking bad odours, it destroys neither their cause nor 
effect. Since bad odours are danger signals, anything 


which tends to conceal them is obviously not in the best 
interests of hygiene, 


MISCELLANEA. 


Ir is well known that coal tar is an effective preservative 
for metal work. Experiments carried out by the Military 
Engineermg Department at Brest have, however, shown 
that it is rendered far more efficient by the addition of a 
small quantity of quicklime, in the proportion of one part 
of lime to two parts of tar. The mixture, after being 
heated to the boiling point, is brushed upon the ironwork 
at a temperature of about 120 deg. Fah. The tar should - 
be used over a coating of red lead. 


THE Italian military airship M ? has just beaten the 
European record by making a journey of about 750 miles 
in twenty-one hours. Starting from Ferrara with a crew 
of ten men under Captain Ponzio, she made the Adriatic 
coast and followed it southwards down to the Bay of 
Manfredonia, where she put about and returned to her 
starting point. The weather was fine, but the vessel had 
to contend for some distance both against heam and head 
winds. The performance constitutes a “ record,” inasmuch 
as the Zeppelin’s longest journey has hitherto been of 
twenty hours, and that of the Clement Bayard of nine- 
teen hours. 

THE recovery of benzol has received attention of late 
owing to its use for motorcarengines. The majority of coke 
oven plants now have benzo! recovery plants, but very few 
produce refined spirit, “‘ crude ” or “ 5 per cent.”* benzol 
being generally made. The quantity of benzol obtainable 
differs with the nature of the coal. In South Yorkshire, 
Derbyshire, the Midlands, and Cumberland the yield is 
about 2} to 3 gallons of crude spirit per ton of coal; in 
Durham about 2 to 23 gallons; and in South Wales only 
about 1 to 1} gallons. Consequently very few of the 
coking plants in South Wales recover benzol, as it would not 
pay except with a large installation. 


At a largely attended meeting of employees connected 
with shipping interests, held at Tower-hill recently. 
resolutions were passed urging that the time had now 
arrived when all ocean-going cargo vessels should be 
fitted with wireless telegraphy, because it had been 
demonstrated over and over again that wireless telegraphy 
was an important factor in life saving at sea. The meet- 
ing further desired it to be made known that the seamen 
of the port would refuse to sign on ocean-going cargo boats 
on and after May Ist, 1914, unless an_ efficient wireless 
equipment were provided on board the vessels. Similar 
resolutions were also passed by the various London 
| branches of the Sailors’ and Firemen’s Union. 


Accorpine to the Chemical Trades’ Journal, a report 
by Professor James Walker, of Edinburgh University. 
was submitted at a recent meeting of Edinburgh and 
District Water Trustees on the mechanical filters and 
liming tanks at Fairmilehead. Prof. Walker states that 
the quality of the filtered water was, as a rule, excellent, 
but occasionally samples were obtained which showed that 
the filters were not working efficiently. The cause of the 
breakdown of the filters was in every case undue alka- 
linity of the water before filtration, too much lime having 
been added in proportion to the sulphate of alumina 








with which the water is treated. Once the filters had gone 
wrong in this way the filtration remained imperfect for 
| hours, even although the excess of alkalinity was removed. 


EveRY year we are provided with additional evidence 
that London is regarded as the best market-place for 
| the world’s machinery productions. Particularly is this 
| the ease with regard to the motor vehicle industry. One 
| has only to take a stroll down Long Acre and numerous 
| other thoroughfares of the Metropolis where motor 
vehicle showrooms are to be found, or even, with less 
exertion, consult an up-to-date London directory. 
savs Motor Traction, to realise how large a percentage of 
the world’s manufacturers of motor vehicles, tires, and 
accessories have considered it expedient to establish 
branch offices or appoint agents in this country’s capital. 
France. Germany, Italy, Russia, and the United States 
are the countries principally represented, and to a much 
greater extent than can be claimed by Paris, Berlin. Rome, 
St. Petersburg, or New York. 


Wr hear that the Electric Carrier Company. of New 
York. has given a demonstration of a new device for 
carrying heavy mail sacks in underground tubes, and will 
shortly submit proposals to the British Post-office for the 
adoption of its system in London. The new system 
consists of a steel tube, 36in. in diameter, through which 
run steel cylindrical cars, weighing about 1200 Ib. These 
are propelled by a magnetic push or pull, without wheel 
traction. The cars are centrally controlled. and one 
man operates them by a system of push buttons. The 
whereabouts of the cars in the tube is indicated by signal 
lights. The inventors claim that the cars differ from any 
others in that they have practically no mechanism 
attached, and can be sent through the tube at a 15-second 
headway at a speed, on a level stretch, of from 106 to 
200 miles an hour. The cost of the system is estimated 
at £10,000 per mile, and the cost of maintenance only 
5 per cent. of the total investment. 


Some of the difficulties which confronted the English 
engineers when constructing some of the railways in 
India are referred to by a writer in the Philadelphia 
Record. Cliffs rising several thousand feet from the 
river, almost as smooth as brick walls, had to be passed. 
The services of the best cragsmen in the mountains were 
secured. The boldest of them, who would creep where a 
goat would scarcely venture, bored holes at intervals of 
15ft., in which they fixed stong iron bars. On these were 
hung ropes and planks, from which the men could 
begin their work. while suspended thousands of feet above 
the river. When the bold cragsmen came to a part of the 
cliff so smooth that even they could find no foothold 
they would scale the precipice by going back and ascend- 
ing it at some point which afforded footing. Fixing an iron 
bar in the rock as low down from the top as they could, 
they would be let down by a rope until they hung at the 
level of the proposed road. Then. boring the rock, they 
would fix therein an iron bar and connect it by a rope 
bridge with the last point gained. The active hillmen. 
eareless of dizzy heights, would crawl on the bridge, bore 
the cliff, and let in bars at the intermediate points. On 
these bars planks were laid, on which worked the codolies 
who built the viaducts, 
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The Failure of the Dirigible Balloon. 


OncE again disaster has befallen a Zeppelin air- 
ship. On Friday last the German naval airship L 2, 
just after setting out on her last acceptance trials, 
exploded in mid-air and fell flaming to the ground. A 
twisted mass of girders was all that remained to show 
what a few moments previously had been the pride of a 
nation. Of her crew of twenty-eight not one survived 
The details of this melancholy disaster need not be 
set down here. The cause of it is, and probably 
always will be, a matter for conjecture. But from the 
accounts of eye-witnesses it is tolerably certain that 
an explosion of some sort occurred in one of the cars, 
and that the flames rapidly communicated with the 
gas in the envelope immediately overhead. What 
caused the initial explosion is undetermined. It 
may, as some think, have been a back fire in the 
exhaust pipe of one of the motors ; it may have been 
a spark from the wireless telegraphy apparatus ; 
or it may have been a spark produced by the discharge 
of the static electricity which might have accumulated 
on the envelope of the balloon during its passage 
through the air. Any one of these causes is not of 
itself necessarily enough to have wrought the accident. 
They must have occurred frequently on previous 
occasions without resulting in disaster. It is there- 
fore thought likely that in the case of the L 2 some 
unfortunate concatenation of circumstances arose at 
the time of the accident. Some, indeed, hold it almost 
as established that there was a leak of petrol from the 
fuel tanks which ignited and could not be put out before 
it had set fire to the envelope and the hydrogen gas 
which it contained. Colour is lent to this belief ‘by 
the report that one of the fire extinguishers was subse- 
quently found to have been discharged as if an attempt 
had been made to suppress a small outbreak while yet 
“"| within bounds. Others point to a distinguishing 
feature of this airship as a cause contributory to the 
disaster. The fact is emphasised that to diminish 
the head resistance the designers had brought the 
cars much closer than usual to the underside 
of the envelope, so that a preliminary explosion 
had peculiar opportunity of communicating itself 
to the contents of the gas bag. For ourselves, we 
are firmly of the opinion that neither in exceptional 
circumstance nor in exceptional design is the real 
cause of the calamity to be sought. The L 2, we hold, 
has ceased to exist because it and its brethren of all 
types, Zeppelin or otherwise, are mechanical absurdi- 
ties designed in defiance of Nature’s forces. 

This is not the first time we have made such a 
statement, nor are we foolish enough to hope that it 
may be the last. We repeat it and dwell on it on this 
occasion because we believe we see signs that at last 
some inkling of its truth has been vouchsafed to the 
general public, if not to the authorities who are 
nominally responsible for the perpetuation of airship 
construction. We as engineers are chiefly concerned 
with the constructional absurdities of the airship. 
Its commercial absurdities are, however, no less 
blatant. As a means of transportation flight through 
the air, whether by airship or aeroplane, is surpass- 
ingly inefficient. If we take the case of the L2 
we find that her first cost is something like £50,000, 
or not tar short of £2000 per head of the crew and 
passengers carried. What steamship or railway com- 
pany could afford to conduct its business with such 
expensive plant as this? On the same scale the 
Olympic, for example, would cost some 6} million 
pounds. Again, to carry a crew of twenty-five, four 
small guns, wireless telegraphy, and other adjuncts 
the vessel has to be almost as long as the Dreadnought, 
with about half that warship’s beam. The erection 
of a shed for such a bulky craft therefore represents 
a heavy addition to her first cost and must involve 
an expenditure of capital quite beyond what is 
justified by her dividend-earning capacity under the 
most fortunate circumstances. As regards running 





and upkeep expenses, the huge bulk of the craft tells 
the same story of financial inefficiency. Although 
such processes as the Linde-Frank-Caro have greatly 
decreased the cost of producing hydrogen, the expense 
of filling an envelope having a capacity of nearly 
three-quarter million cubic feet and maintaining it 
in a full condition must be a very heavy burden 
indeed. As for the power required to drive an airship, 
it is only fair to say that here its extravagance is not 
unreasonable. The L 2 carried four motors develop- 
ing together 800 horse-power, or, say, 32 horse-power 
per-head of the crew and passengers. The Olympic 
requires 13 horse-power. The difference may well 
be set down against the greater speed of the airship. 
But even though the commercial side of the airship 
be as absurd as we have shown it to be, certain cir- 
cumstances may arise under which commercial and 
financial dictates are of no importance. If, for 
instance, it were positively known that by means of 
dirigible balloons military information could be 
obtained and transmitted or military operations 
conducted in a manner superior to that of any other 
means, we would be justified for such purposes in 
ignoring the commercial inefficiency of this form of 
aerial transport. Whether airships are or are not 
thus superior we leave military critics to discuss. 
We as engineers are, however, entitled to pronounce 
on constructional matters and to say whether the 
tactical superiority of the airship will ever be made 
available by means of present constructive methods. 
On this point we have no doubt. The airship, as we 
know it to-day, opposes a huge and flimsy framework 
of aluminium and a crazy covering of rubbered fabric 
to the action of all the forces of Nature, gravity, 
wind, rain, thermal expansion, and static electricity, 
any one of which, acting alone, can be and has been 
the cause of disaster. Even though these forces acted 
in some orderly sequence and were measurable in 
their magnitude, the work of calculating their effect 
on the parts of an airship would baffle the most 
skilled mathematician, and in the end would almost 
certainly lead to the requisition of materials and a 
form of construction which would make the dirigible 
balloon physically impossible in practice. Look 
down the list of disasters which have befallen the 
Zeppelin and other aircraft, and it will be seen that 
sooner or later all perish in violence. ‘The lesson is 
obvious ; no dirigible balloon has yet been constructed 
which fulfilled its function otherwise than by dodging 
the forces of Nature. 

Commercially and constructionally, then, the 
dirigible balloon of to-day appears to us as an 
absurdity. But what of the future ? Is it reasonable 
to hope that conditions will change, that new materials 
and new methods of construction will be made avail- 
able and that what we now regard as ridiculous will 
thereby become practicable 2? We think not. There 
is no warrant for such a belief in the present tendency 
of scientific progress. The revolution implied has no 
precedent in past history. Man holds the tacit 
belief that he need only persist long enough in any 
path and he will one day achieve success. He has 
been encouraged in this opinion by people who ought 
to know better, and has been fortified by numerous 
examples in the past in which it has come true. It 
is forgotten that human ingenuity can easily outrun 
the materials at its disposal, and can, in theory, ride 
over natural laws as easily as it can obey them. 
Some such circumstance has arisen in this matter of 
dirigible balloons. Count Zeppelin and his fellow- 
constructors have striven hard and bravely, but is it 
not time for the sake of humanity and the dignity 
of invention that they should cease their labours ? 
Let them confess failure and accept defeat while to 
do so is yet honourable. 


Naval Programmes. 


Ir is fair to assume that the motives which inspired 
Mr. Churchill’s proposal to Germany that she should 
pretermit the building of two ships of war if England 
pretermitted four was not wholly inspired by motives 
of economy. No one can shut his eyes to the fact 
that the labour party and the little Navy party exert 
pressure of more or less magnitude upon the Govern- 
ment, and that the Government does its best to meet: 
their wishes. Under the circumstances we shall not be 
far wrong in taking that Mr. Churchill was not prompted 
only by his own feelings in making an offer which he 
must have felt was certain to be rejected. The First 
Lord knows well that the expenditure to-day upon the 
Navy is not out of proportion with the trade of the 
Empire, and he knows well also that the building of 
warships is not the worst way in which a nation can 
circulate its riches. But it is different with the party 
whose wishes he is trying to meet. To us the attitude 
of this party is difficult to understand. Socialists 
and labour party men protest against war upon 
principle, but the principle receives as much, if not, 
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more support from financial than from humanitarian 
arguments. It is not so much the spending of blood 
as the spending of money to which they object. The 
socialist groans over every million expended on a war 
vessel and deplores that it was not, instead, devoted 
to social reform. There are, of course, others, who, 
with purer humanitarian principles seek peace, and 
ensue it by endeavouring to disperse armies and 
navies. We have before now tried to show that from 
both these aspects, the purely humanitarian and the 
financial, the curtailment of naval programmes is a 
mistake, but it may not be without value at the pre- 
sent time briefly to glance at the arguments again. 

We must not delay long with the humanitarians, 
because the arguments against their views are old and 
trite. Everyone who is not blind to the lessons of 
history and the everyday struggle for life around him 
knows full well that the more energetic a country or 
an individual is the more it or he will contend against 
rivals. A country that is developing rapidly, a country 
whose population is multiplying at a rate that it is 
unable to support, must find new outlets for its 
vigorous youth, and it advances either peacefully or 
belligerently into the fields held by its neighbours. 
It must have new markets for its commerce, new 
lands for its men, or it is no longer able to find occupa- 
tion for its increasing population. If it finds another 
country weaker than itself it thrusts in peacefully, 
perhaps, at first, but ultimately as its interests in the 
new markets increase, and it either wants more or 
fears to lose what it already possesses, a cause of 
war arises or is made. That has always been the 
history of the world and always, as far, at least, as 
we can see, must be the history. The peace lovers 
would see the world managed like a well-ordered 
garden, where a superior force prunes and restricts 
and gives every plant an allotted space of earth and 
air. The worldis not made so. It grows rather under 
the wild law of the jungle than under the ordered law 
of the garden. Success is only gained by striving, 
and those that hold can only retain by protecting 
themselves against those who would take. It is 
scarcely worth pursuing the argument. The deduc- 
tion is clear; every nation ensures peace for itself 
by making itself so strong that attack upon it is vain. 
Let us therefore turn to the economic question in- 
volved in the building of great navies. We venture 
to hope that it will be accepted without question, 
that whilst the first duty of a government is to see 
that its people is fed and housed, its second, and barely 
less important duty, is to see that it is employed. 
Indeed, under present sociological conditions employ- 
ment means feeding and housing, so that the two 
duties are hardly separable. Now, it is a fact well 
worth observing that a weak naval policy generally 
means—to European countries, at any rate—poor 
trade and a high ratio of unemployment, whereas 
a vigorous naval policy means abundant employment 
and active trade. The reason is not far to seek. It 
rarely or never happens that one nation alone enters 
upon a big shipbuilding programme. If one is build- 
ing rapidly its immediate rival will follow its lead, 
and not only that nation, but other nations which have 
no more than a collateral interest in the rivalry of 
the first two nations also take to building. Thus it 
comes about that when one nation enters upon a large 
programme other nations in their degree enlarge also 
their orders for ships. Now, a ship is a little 
world in itself, and the result is that nearly all 
trades are affected in greater or less degree by its 
construction. Hence the building of a great war 
vessel means the distribution of many hundreds of 
thousands of pounds of money in wages and salaries. 
Money which might have been locked up, plant which 
might have stood idle, is called into requisition, and 
there is more free money in the world. It follows 
that trade improves as a whole, and even those indus- 
tries which do not suck immediate profit from the 
building of the ship gain something indirectly. We 
shall be told that the money could be circulated in 
other ways. That bridges could be built, new canals 
cut, new railways constructed, new roads made. 
That is true, but it is also true that none of these 
things are done until circumstances require them, and 
most of them would remain undone because it would 
be in no one’s power to show that they were worth 
doing. Indeed, unless they held out prospects of 
increased trade not one of them would ever be deemed 
worth doing. Warships are different altogether. 
They are not an immediately useful commodity, and 
whilst they affect the waves of trade the waves of 
trade have but little effect upon them. They are 
dependent upon no market, but can be laid down at 
the discretion of governments. 

Many ways have been sought to meet the 
problem of unemployment. We know of none 
better than the building of warships, for each 
one not only gives employment to many thousands 
of men during its construction, but during its 





whole life it needs the services of some hundreds. | steamers in the event of an agreement being reached 


If a Hague convention should, under the astounding 
influence of an international love philtre, decide 
to-morrow that henceforth war by land and sea was 
no longer to be tolerated, millions of workpeople 
would be thrown out of employment and the world 
would find itself in the throes of industrial and 
civil strife far more appalling than the conflict of 
nations. The same thing results on a smaller scale 
every time the vote for naval construction is decreased. 
At the present time there is more work than men, 
and we hear no talk of unemployment. If, as there 
is now every reason to anticipate, Mr. Churchill 
abides in his resolve to bring in even larger estimates 
next year, we have little doubt that good trade will 
continue. If, on the other hand, he should be forced to 
diminish the programme he would add one certain 
force to those numerous inscrutable forces which 
cause the rise and fall of trade waves. 


Profit Guarantee on Shipbuilding. 


As a general rule the construction of merchant 
vessels is undertaken at a pre-arranged contract price 
which throws upon shipbuilders the responsibility 
for the risks incidental to any changes in the cost of 
materials and of wages from the time between the 
allocation of the orders and the delivery of the ships, 
unless it is possible to secure the insertion of a pro- 
tecting or saving clause in the contract—a matter 
which is, perhaps, out of the question. If, then, when 
the order is about to be placed the quotations for 
timber, steel, and other metals, &c., are high and 
wages are also high, the shipbuilder prepares his 
estimates accordingly, but if any sudden change in 
trade should take place shortly after the order has 
been given, and materials and wages should fall, 
the builder stands to gain a larger amount of profit 
than would otherwise be the case. If, however, 
owing to trade depression, the cost of materials and of 
wages is low when the order is impending, the builder's 
calculations will be made on this basis and with due 
regard to the possibility of an advance of moderate 
extent. Any subsequent and unexpected additional 
increase in the costs has consequently to be met 
by the shipbuilder, who has to bear the losses or 
be satisfied with the reduced profits resulting on his 
contract. It may be said that this well-known 
system under the operation of the competitive con- 
ditions prevailing in this country acts to the mutual 
advantage of both parties, as shipowners know before- 
hand the price which they are required to pay, 
whilst the builders gain on one contract what they 
may lose on another. Another system, which has 
been generally credited to Harland and Wolff, Ltd., 
provides for the purchase of ships at the cost of 
production, the purchasers undertaking also to pay a 
sum towards general expenses and depreciation of 
plant, together with a fixed percentage on the cost 
as profits to the builders. This system, it is now 
reported, is about to be tested in Germany. 

It is well known that in consequence of the large 
increase in the productive capacity of a number of 
the German shipyards in recent years competition has 
become exceedingly keen, and contracts have been 
accepted both for warships and large merchant 
steamers at ruinous prices, thereby reducing or 
extinguishing the profits of the yards in the past year 
or two, notwithstanding the abundance of new work. 
As it was found impossible to form a price convention 
among these particular yards, the suggestion was made 
a few months ago—as was mentioned in this journal 
at the time—that the merchant shipping companies 
and the Imperial naval authorities should in future 
place contracts with builders on the system in ques- 
tion and guarantee them a profit of 5 per cent. on 
the cost of production plus a certain amount towards 
general expenses and depreciation of machinery and 
plant. It was also stated at the time that one com- 
pany was prepared to adopt the system, and this has 
now turned out to be the Hamburg-Amerika Line. 
The company requires four steamers for its new mail 
service to the Far East, and arrangements have 
already been made for two to be built by the Bremen 
Vulkan Company, whilst negotiations are declared to 
be proceeding with Messrs. Blohm and Voss for the 
construction of the others. A fixed price has not 
been arranged ; the company is only to bring into 
account the cost of production, and is to receive an 
equivalent addition for general expenses and deprecia- 
tion. As profits the company will also be paid a 
fixed percentage, which has been agreed upon, but 
the amount of the percentage is not disclosed. The 
communication adds that in this way a step has been 
taken to ensure a suitable return on shipbuilding, 
and the wish is expressed that the Imperial Naval 
Board would embark on the same path in the case 
of the allocation of warship orders. It is proposed 
to follow the same policy with regard to the other two 





with the other shipbuilding firm already mentioned, 
It appears, however, that the system is not entirely 
new even in Germany, for a correspondent: in that 
country points out that it was practised by the North 
German Lloyd quite a number of years ago in the cage 
of orders given to the Stettin Vulkan Company for 
the first large new steamers required by the company, 
No such valuable ships had been built in that country 
down to that time, and, as considerable ditliculties 
existed in the preparation of reliable estimates, the 
vessels were constructed on the profit percentage 
principle. But obstacles of the kind do not prevail 
in the case of the two new Hamburg-Anverican 
steamers, as many vessels of the same size are already 
afloat ; and it is suggested that the decline in the 
prices of materials is probably the cause of the 
company’s attitude in the matter. However that 
may be, an inquiry has been made to obtain an expres. 
sion of opinion of the leading shipbuilders on the 
system, the result being that this method of guarantee. 


ing profits is sympathetically welcomed * under 
the present conditions” of the industry. Now, 


what are the present conditions ? They are excessive 
competition and mutual underbidding between the 
native shipyards, and it is actually asserted that the 
principal cause is foreign rivalry, at least in the case 
of merchant steamers. British shipyards and the 
Dutch yards also—for small vessels—compe!l the 
Germans to accommodate their estimates to those of 
the former. This is held to be unfortunate for the 
Teutonic builders, as the British yards have a large 
and valuable reserve in the construction of tramp 
steamers, which affords compensation for the risks 
attending the building of specially large steamers, 
whereas the tramp steamer business has only experi- 
enced a slight development in Germany. If, how- 
ever, various shipbuilding firms welcome the profit 
percentage system under existing conditions, a dis- 
cordant note has been struck in other shipbuilding 
circles on the Weser. In this case it is stated that the 
shipyards are unable to follow favourable times as 
quickly as other industries, but when a trade decline 
takes place the yards enjoy for a long time the ad- 
vantages of good employment and favourable prices, 
which are, however, taken away by the profit per- 
centage system. It is therefore contended that, 
as the shipyards are now beginning to recover from 
financial depression, they should be left in peace and 
permitted to show whether they are able to work 
economically at the present time of great construc- 
tional activity, as any extension of the percentage 
principle would, it is thought, weaken the backbone 
of the industry and be of advantage to foreign vards. 








OBITUARY. 


EDWARD BARTON. 


Tue death is announced, at his home, ‘** Warton Grange,” 
Carnforth, in his eighty-third year, of Mr. Edward Barton, 
J.P., one of the best-known ironmasters in the North of 
England. Mr. Barton was a native of Carlisle, and upon 
leaving school was articled to Mr. Bouch, engineer of the 
Stockton and Darlington Railway. He afterwards enlarged 
his engineering experience on some of the chief railways 
of the country. Later on he was appointed manager of 
the blast furnaces of Gilkes, Wilson and Co., of Middles- 
brough. Subsequently he undertook the construction of 
the West Cumberland Ironworks at Workington, and was 
for some years manager of the undertaking. 

The major portion of Mr. Barton’s professional life 
was, however, spent in Lancashire. At the request of 
a number of Manchester gentlemen he founded the Carn- 
forth Lronworks, and with them he had, at the time of his 
death, been identified for half a century. He was 
chairman of the company from 1902, and in 1906 the 
shareholders, in appreciation of his services, presented 
him with his portrait in oils. He also founded both the 
Carnforth Gas Company and the Carnforth Waterworks 
Company, of which he was chairman from __ their 
inception forty years ago. He was an original member of 
the Iron and Steel Institute. He leaves one son, Mr. A. E. 
Barton, the present manager of the Carnforth Tronworks, 
and four daughters. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


THe new building of the Institution of Civil Engi- 
neers is now fast nearing completion, and is to be 
fully employed during the forthcoming session. 
Indeed, during the past week the annual dinner was 
held in it on Wednesday, while the James Forrest 
Lecture, to which we refer in another column, was 
delivered in it yesterday. 

In our issue of May 27th, 1910, we explained that 
the reason for the move being made from the old 
site on the north side of Great George-street to the 
opposite side of that roadway, was that the ground 
on which the old building stood was required for the 
extension of the Government buildings. Had it not 
been for this cause, it is practically certain that the 
Institution would not have moved its house for many 
years to come, despite the fact that the old building 
was inadequate and inconvenient in many ways. 
Having to move, however, it was decided to erect 
a new home as near the old site as possible, and 
after a great deal of negotiation the Council succeeded 
in acquiring the whole frontage on the south side of 
Great George-street, originally occupied by the 
houses numbered from 1 to 7, On this site an impos- 
ing stone building has been erected to the designs 
of Mr. James Miller, F.R.I.B.A. 

In the article above referred to we reproduced an 
elevation of the building, and preliminary plans of 
the three principal floors. It was explained at the 
time that some modifications might be found neces- 
sary, and, as a fact, there have been certain 
alterations, as will be seen if the engravings which 
accompany this article, and for which we are indebted 
to the courtesy of Dr. J. H. T. Tudsbery, the Secretary 
of the Institution, are compared with those which 
we published in 1910. At the present moment, the 
house, No. 1, Great George-street, which stands at 
the junction of Great George-street and Princes- 
street, has not yet been demolished, and consequently 
the new building is not entirely completed at this 
corner, so that the elevation given above shows it 
as it will eventually be, and not as it now stands. 
This fact, however, will cause but little interference 
with the working of the new building, for the addi- 
tional constructional work still to be carried out 
will mainly concern the external stonework of the 
extreme north-west corner. 

_ The plans which accompany this article show in 
Figs. 1, 2, and 3, the three principal floors, z.e., the 
ground, first and second floors respectively. There 
are three other floors—the basement, the sub-base- 
tment and the third floor—and to these we shall 
briefly refer when we have discussed the others. 

There are two members’ entrances, the first being 
practically in the centre of the frontage on Great 
Ceorge-street, the other at the extreme south-west cor- 
ner, giving on to Princes-street. There is also a back 
entrance to Princes-mews, this being intended for goods 
and the service of the Institution only. On entering 
the Great George-street entrance, access is obtained to 
« vestibule, on the right-hand side of which is the 
inquiry and messengers’ office, and on the left the 
veneral office. Passing up a few steps, the entrance 
hall is reached. This is a space about 28ft. square, 
paved with French marble and surrounded by 
twelve Portland stone columns, which divide it off 
'rom corridors which run round three sides of it, 
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is obtained to all the various rooms on the ground 
floor. Turning first of all to the right, the first room 
reached is called the North Reading-room. This is 
a spacious apartment, very much more comfortable 
looking than was any room in the old building. It 
measures roughly 67ft. long by 28ft. wide, and is 
provided with two fire-places, as well as radiators. 
In this room, which will contain a set of daily papers | 
and technical and other periodicals, smoking will be 
allowed, and, unless we are very much mistaken, it | 
will prove to be one of the most popular rooms in | 
the building. 

Leading off it, and entered from it by two double 
swinging doors, is the South Reading-room—some 





mentioned, there are others from the South Reading 
room and the Council-room into the corridor sur- 
rounding the entrance hall, and from the Council- 
room to what is called the South Hall, on to which 
the Committee-room also opens. The South Hall, 
| it may be added, is approached either from the main 
| entrance hall or from the Princes-street entrance by 
| way of the South Vestibule. The two Reading-rooms 
| are panelled with walnut, the panelling reaching two- 
| thirds the way to the ceiling; the Council-room is 
| paneled with oak, which extends right up to the 
| cornice. Over some of the doors and fire-places there 
| is some excellent carving. 
| ‘Turning now to the rooms on the left-hand side 
| of the main entrance, there are beyond the general 
| office already mentioned, first of all what is known as 
| the Ante-room, but which the Secretary in referring 
| to it describes as his ‘‘ workshop,” an exceedingly useful 
| room in which much work and business which doubt- 
less used to be carried on in the Secretary’s old room 
|—much to his discomfort—will now be transacted. 
| The Secretary’s room occupies the extreme north- 
| east corner of the building, facing on Great George- 
| street, and measures about 28ft. by 26ft. It is 
entered either from the corridor leading from the 
| Entrance Hall orfrom the Ante-room. Near by, along 
a short corridor, is the office of the Secretary’s chief 
assistant, while along a arallel corridor and only 
just a little further away is the cashier’s office. The 
arrangements for the staff—especially that portion 
of it which comes more intimately into touch with 
| the Secretary—have, therefore, been cleverly worked 
|out. There are, as will be seen, two further offices 
at the back of the Entrance Hall, these being for the 
use of the clerical staff. At the end of a corridor 
running between these two rooms and the cashier's 
room is the general lavatory, which is lighted by an 
overhead skylight. 

We must not forget to mention the Cloak-room, 
which is certainly arranged on one of the best plans 
that we have yet seen. We _ understand that 
it is based upon the plan in use at the Institution 
of Electrical Engineers. In all, there is accom- 
modation for the hats, coats and umbrellas of 300 
people, and at an average ordinary meeting there 
is an attendance of about 250. The various hooks 





| and pegs are divided into sets of three, in the following 


manner :—At the top there is first the number | and 
below this are three hat pegs ranged one below 
the other, and lettered A, B and C respectively. 
Below the peg C comes a set of three coat hooks, 
also labelled A, B and C, and arranged horizontally, 
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Fig. 1—PLAN OF THE GROUND FLOOR 


place and radiators. This room contains a duplicate 
set of periodicals, &c., and in it smoking will not be 
allowed. Both non-smokers and smokers have there- 
fore been provided for; indeed, as we shall show 
later on, there is a further room set aside for smokers 
or others who desire more privacy than will, in all 
probability, be afforded by the North Reading-room. 

Adjoining the South Reading-room and of the 
same dimensions as the latter is the Council-room, 
leading out of which is the Committee-room. The 
latter measures some 38ft. by 20ft., and it will fill 
a want which has for many years been felt by the 
staff of the Institution and the Council. A glance 


the main stairease to the first floor leading up from | at the ground floor plan will show that in addition 


the other, or east, side, From the corridors access 


to the entrances to these rooms which we have 


hold three umbrellas, also labelled A, B and C. The 
same arrangement is carried out until number 100 
is reached. In practice a member will, say, give in 
a hat, a coat and an umbrella. He will be given a 
check or ticket with, say, 1 A on it. The attendant 


| without waiting to fold up the coat and attach a 
| corresponding check or ticket will immediately take 
the three things and hang up the hat on the top reg— 


lettered 1 A—will hang the coat on the left-hand 
hook—also lettered 1 A—of the three coat hooks ; 
and press the umbrella into the left-hand groove of 
the three umbrella grooves. He will then proceed 
to the counter for more hats and coats and umbrellas. 
The only disadvantage we can think of which may 
attach to this system is that in periods of “ rush,” 





446 


THE ENGINEER 


Oct. 24, 1913 





_—_—_—_ 





the time taken by the attendant in running backwards 
and forwards from counter to pegs may be found 
excessive, but with well-drilled men this disadvantage 
will be much more than counterbalanced by the mani- 
fest advantages which the arrangement affords. We 
may say in this connection that each attendant has 
2 limited section to deal with, and that the working 
is arranced so that as the rush comes on the distance 
to be travelled becomes less. 

The first floor may be reached by three staircases 


Scare oF 
= 


ally worked. The same principle is employed in 
the two other passenger lifts, which work side by side 
and are reached, on the ground floor level, from the 
corridor leading to the Cashier’s Office. We may here 
mention that there is a large goods lift and two smaller 
service lifts at the south-east corner of the building. 
The positions of all these lifts will be readily seen on 
the accompanying engravings. 

The plan of the second floor is given in Fig. 3. The 
principal room on this floor is the Upper Library, 
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Fig. 2—PLAN OF THE FIRST FLOOR 


and three lifts. 
the Entrance Hall. 
the portions of the steps not covered by carpet are of 
black marble. At the top of the first flight of steps 
there is a Mezzanine corridor, on the wall of which 
there is a large stone tablet with the names of the 
Presidents upon it. From this corridor two flights 
of steps lead up to a marble-paved landing imme- 
diately over the Entrance Hall, and with a circular 
central opening guarded by a metal balustrade. 
As will be seen from the plan of the first floor, 
which is given in Fig. 2, there are three principal 
rooms on this floor, access to all of which can be 
obtained from the landing. First to be mentioned 
is the Great Hall, which measures no less than 100ft. 
by 45ft. It is an ornate apartment decorated with 
white marble pilasters and columns standing on 
coloured marble bases, which in their turn stand on 
a continuous coloured marble plinth running right 
round the room. It was in this Hall that the annual 
dinner was held, this being, we believe, the first time 
that the dinner has been held in the Institution's 
own building. 

In the east side of the Hall where it adjoins the 
Lecture Theatre are three huge doors which ordinarily 
will be closed, but which, on such occasions as a conver- 
sazione, will be thrown open so that there may be free 
communication between the two rooms. The Lecture 
Theatre is exactly the same size as the theatre in the 
old building and measures 60ft. by 40ft., and we gather 
that the same oak panelling which was used in the 
old building has been again employed. There is a 
great difference between the appearances of the two 
rooms, however, and this is partly because the arrange- 
ment of the seats is not the same. It will be remem- 
bered that the old seating was more or less in the form 
of a semi-circle. The new seats are straight and are 
only placed at an angle at the sides. This has the 
effect of making the room look larger. There is a 
difference also in the arrangement of the entrances. 

The third large room on this floor is the Library, 
which in aspect closely resembles the corresponding 
room in the old building, though it is a good deal 
longer and slightly narrower. Its actual measure- 
ments are 158ft. by 28ft. 6in. The same arrangement 
of bookshelves is, however, being employed, and at 
the present time the librarians are busy on their 
arduous task of rearranging the books. 

A small office completes the tale of rooms on this 
floor. We have only described the main staircase 
to this floor. The other two are known as the North 
and South Staircases, &c. The North Staircase runs 
from the top to the bottom of the building alongside 
the Secretary's Room. The South Staircase also 
runs from the top to the bottom of the building and 
is reached on the ground floor in the South Hall at 
the far end of the corridor leading from the Entrance 
Hall. In this case it is formed round the well of a lift, 
which also runs from the top to the bottom of the 
building. The lift is of the push-button type electric- | 


The main staircase leads out of ; an exceedingly well-arranged and lighted room with 
It has stone balustrades and | two galleries, one on each side, running its full length. 


There is also the Writing and Smoking-room, already 
alluded to. Access to this floor is obtained by lift. 
There is another room on this floor provided for use 
as a kitchen, to be available for the “ board” 
dinners of the Council and the annual dinner of the 
members. Between the first ani second floors is 
another oftice. a 
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rectangular spaces to display the names of er: rineers 
of renown of bygone times. 

We have mentioned above the existence. of third 
| floor, but as this is devoted to the apartments of the 
| resident caretaker, all that need be said of it is that 

the suite of rooms it contains is excellently designed 
and fitted out. 

We must now refer to the upper basement imme. 

diately below the ground floor. In this ther: jg to 
be accommodation for the large examination })iisiness 
carried on by the Institution—accommodatio:: whieh 
was most inconveniently lacking in the old |, ilding, 


There are large rooms which will be devoted i, this 
work exclusively and to the special staff in whoss 
charge it is. There will also be an additions! Con. 
mittee-room, and space will be available for |ooks 
which it is not necessary to shelve in either tly Main 


or Upper Libraries. 

On this floor, and in the sub-basement, i+ algo 
housed what may be called the engineering jo rtion 
of the equipment—-namely, that devoted to heat. 
ing, water supply, lighting, and power. Dealing 
with the last two first, we may say that current 
for lighting and working the lift and other \ctorg 
throughout the building is obtained fron: the 
companies’ mains, the switches, fuses, meters. &c., 
being mounted on an iron frame contained in the sul. 
basement. ‘he lifts, which are all of the push-|iitton 
type, are all electrically worked, and electric 1.otors 
are employed for driving the various fans, pumps, 
&c., necessary for the equipment. 

The heating of nearly all the rooms in the building 
is by means of radiators assisted by open fires. ‘The 
exceptions to this rule are the Great Hall and Levi ure 
Theatre, to which we shall refer later. ‘The heating 
cf the radiators is brought about on the ste»m- 
vacuum system. For winter working there are two 
hand-fired Cornish boilers, which will work at a pres. 
sure of some 10 1b. of steam. This will be reduced 
by a valve on the main leading to the radiators to 
a pressure of about | lb. per sq. in. At the far end of 
the system is a motor-driven pump, which, when we 
saw it, was producing about 1]2in. of vacuum. This 
pump discharges over an open-topped stand pipe at 
such a height that the discharged water can find its 
way back to the boilers by gravity. 

The Great Hall and the Lecture Theatre are heated 
on the plenum system. At the top of the building 
there is an air inlet chamber protected with fine copper 
wire gauze down which a current of water is kept 
flowing continuously. The air is drawn in through 
this by means of a large motor-driven fan and is 
forced over a steam-heated radiator of large surface. 
The heated air is then forced down ducts leading to the 
upper parts of the Hall and Theatre, while the cooled 
and vitiated air is withdrawn through gratings 
arranged round the lower parts of these rooms und 
connected to a riveted corrugated iron duct running 
down to the bottom of the building and containing 
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Fig. 3—PLAN OF THE SECOND FLOOR 


We must not pass from this floor without mention- 
ing that from it may he reached three small 
balconies, from which an excellent view of the stone 
dome covering the well over the Entrance Hall may 
be obtained. The stonework of the interior of this 
dome, which is divided into eight panels by stone ribs 
which meet at the summit and have strips of glazing 
between them, is, in our opinion, some of the best in 
the whole building. The general effect is most 
artistic, and advantage has been taken of numerous 


| near its outlet’ a large motor-driven extracting fan. 
| The heating of the water for the lavatories is 
| brought about by means of a calorifier fixed in the sub- 


| basement and obtaining steam during the winter 


|months from the two boilers already mentioned. 
| For summer use there is a small additional hand-fired 
| boiler. A great deal more might be written concern- 
| ing the heating arrangements, but lack of space pre- 
| vents us from entering into them in more detail in 
| the present instance. 
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Among the growing number of persons and bodies 
to provide their own water supply by sinking special 
boreholes must now be numbered the Institution of 
Civil Engineers. A borehole has been sunk to a 
depth of 450ft., and in it a purnp is fixed at a depth of 
250t. This pump is worked by an hydrauwic motor, 
pressure water being obtained from the supply com- 
pany’s mains. The pump is capable of raising’ 2000 
gallons per hour to a series of tanks ecntaining.in all 
20,000 gallons of water and situated at the top of the 
huilding. ‘The water obtained is, we understand, soft 
and of an excellent quality. For the fire services 
the head of water in the mains due to the height of 
the tanks at the top of the building may be increased 
by means of a hydraulic injector, 

The sub-basement, in addition to containing the 
electric switches, &c., and the mechanism of the lifts, 
will afford room for general storage. 

All possible precautions for the safety of the build- 
ing and of those in it would appear to have been 
taken. The exterior is covered with a network of 
lightning conductors provided with numerous dis- 
charging points. Iron staircases are provided every- 
where, so that access to and from all parts of the 
roof may be obtained, and fire mains run every- 
where. P 

In conclusion, we may say that the workmanship 
of the building throughout is of the highest class, 
as indeed is to be expected of the firm which held the 
contract in chief—John Mowlem and Co., of Gros 
venor-road, S.W. Acting under them as sub-con 
tractors were, among others, the following firms : 

Le Grand and Sutcliffe, London, for sinking the 
private well. 

A. D. Dawnay and Sons, London, for structural 
steel work, 

Smith, Major, and Stevens, Northampton, for lifts. 

(. and A. Brown, London, for ornamental plaster. 

\shwell and Nesbit, London, for heating and 
Ventilating, 

Malcolm and Allan, London, for electric lighting. 
was an additional contract dealt with 
directly by the Institution which did not form one 
of the sub-contracts of John Mowlem and Co. This 
was for the interior work and decoration of the Great 
Hall, Reading-rooms, and Council and Committee- 
rooms. This work has been carried out by Messrs 


There 


Marsh, Jones and Cribb, of Leeds. With regard to the | 


internal fittings and furniture, which are now receiv- 
ing attention, the following firms have been employed : 

Maple and Co., Waring and Gillow, Marsh, Jones 
and Cribb, F, and C. Osler, the Bromsgrove Guild, 
and the General Electric Company. 








siempamamane Gorp Mepau.—The Council of the Royal 
Mr, WEE Die ty, bas awarded the Symons Gold Medal to 
which he } hobee F.R.S., in recognition of the valuable work 
nies ee 1as done in connection with meteorolovical science. 

edal will be presented at the annual meeting of the Society 


on January 2st. 1914, 





ROYAL HOLLAND LLOYD STEAMSHIP GELRIA. 
™ THe Koninklijke Hollandsche Lloyd (Royal Holland | 


Lloyd), of Amsterdam, founded on its present basis in 
1908, has since its reconstruetion provided itself with a 


fleet of new steamers for mail and passenger service 
between Holland and South America. lu the spring of 


1909 the first of two sister ships was completed by Alex. 
Stephen and Sons, Limited, Linthouse. This was the twin- 
screw steamer Hollandia, noticed in our pages at the time. 
Her sister ship, the Frisia, was completed some time later 
by the Koninklijke, Maatrchappij de Schelde, Flushing. 
Later, when the merits of these two vessels had been 
ascertained, an order was given to the Clyde firm for a 
second vessel slightly longer and more powerful than the 
first. This vessel, the Zeelandia, was completed by 
Messrs. Stephen in 1911. In view of the more than antici- 
pated development of traffic between Amsterdam and the 
eastern seaboard of Scuth America, the company last 
autumn commissioned Messrs. Stephen to build two still 
larger and more powerful steamers. The first of these 
vessels, the Gelria, was launched ou May 20th this year, 
and is illustrated on this page. 

The dimensions of the Gelria— 
Tubantia, still on the stocks at Linthouse—are :—Length, 
560ft.; breadth, 66ft.; and depth, 39ft.; gross tonnage, 
14,053 tons. With regard to scantling material and construc- 
tion generally, the vessels conform to the highest class in 
Lloyd’s and otherwise meet the requirements of the 
British Board of Trade and other bodies. There are 
five structural decks, and throughout her length the vessel 
is sub-divided by nine transverse water-tight bulkheads. 
all carried to the height of the shelter deck. A structural 
double bottom on the cellular principle extends the whole 
length of the ship, and is designed for carrying over 2000 tons 
of water ballast. Under the engine-room the double bottom 
is used for fresh water for boiler feed and other purposes, 
and a further section of the double bottom forward is | 
fitted for the storage of fresh water for ship’s use. All | 
the water-tight bulkheads are fitted with the Stone-Lloyd 
system of water-tight doors. The passenger accommoda- 
tion occupies five decks, and provides for 250 first-class, 
230 intermediate-class, 140 special third-class, and 900 
third-class passengers. The first-class accommodation 
occupies the major portion of the vessel on three decks— 
upper, shelter, and bridge decks. The height between 
the decks is 9ft., and in the public rooms 12ft. In the | 
first-class smoke-room the height of the centre dome is 
17ft., while in the dining saloon the height from floor to 
dome skylight over the well in the centre of the social hall | 
is no less than 40ft. Each room is lighted by one or more | 
large sidelights, and the floors throughout are of oak 
parquetry, the corridors and vestibules being floored with 
rubber tiling. The partitioning in the corridors and between 
the rooms is of a special combination of asbestos concrete 
and canvas, which has great fire-resisting properties. 

In connection with the electrical equipment of the ship, 
mention should be made of a Morse signalling lamp, 
a powerful searchlight, a submarine signalling instrument, 
a rudder tilt-tale, an electric sounding machine, an electric 
log, and the Marconi wireless installation. A novelty in 
the way of showing the name of the liner, either when 
passing stations or other ships or when lying in crowded 
harbours, is fitted between the two funnels, and consists of | 
an electric sign lantern 22ft. in length by 5ft. in depth made | 
of galvanised iron and bracing angles. The letters are | 
fixed on both sides, and are coloured red on the port side | 
and green on the starboard with white enamelled lettering | 


and her sister ship 
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for use in the day time. The lettering is illuminated at 
night by lamps yielding 3000 candle-power. 

Current for the system of lighting, ventilation and power 
oi: board is generated by three duplicate sets of Belliss and 
Morcom vertical, compound, two-crank, enclosed, forced 
lubrication engines coupled direct to B.E.P. dynamos— 
each contained set giving an output of 115 kilowatts. 
An important additional feature of the electrical equip- 
ment of the Gelria is an emergency lighting installation, 
the generating plant for which is piaced on the topmost 
deck between the two funnels. This consists of a Gardiner 
petrol four-cylinder engine running at 800 revolutions per 
minute, coupled direct to dynamos, and connected 
through a special switchboard to 150 lights fitted through- 
out the vessel and to the Marconi apparatus. The whole 
of the electricity plant and accessories has been installed 
by Messrs. W. C. Martin and Co., of Glasgow. 

The main engines—also the production of the Linthouse 
firm—are of the four-cylinder quadruple-expansion type, 
balanced on the Yarrow-Schlick-Tweedy system, using 
steam at 220 lb. pressure. The cylinders are in the case 
of each set 28in., 40in., 57in. and 82in. diameter, having 
a common stroke of 54in. The surface condenser, of the 
** Contraflo ” type, is separate from the main framework 
of the engines, as are also most of the pumps and other 
accessories. Steam is supplied by three double-ended 
and six single-ended Scotch boilers worked under Howden’s 
forced draught system. There are two pairs of Woodeson 
main feed pumps made by Clarke, Chapman and Co. 
Fach pump is capable of feeding all the boilers when the 
engines are developing 9000 horse-power. Working in 
connection with the main feed pumps there is a direct 
contact feed-water heater, which deals with all the feed 
water when the engines are working at full power and 
supplies it to the boilers at a temperature of at least 212 
deg. Fah. All the auxiliary pumps in the engine-room are 
also of Clarke, Chapman make, and are of the Woodeson 
single-cylinder direct-acting type. 

On a series of exhaustive trials on the measured mile, 
undertaken on two consecutive days prior to the closing 
trip on October 8th, the Gelria’s engines developed a total 


| of 12,000 indicated horse-power, and she attained speeds 


over the measured distance ranging from 163 to 174 knots. 
The mean speed of 17 knots was considerably over the 
contract stipulation, and so satisfied were the owners’ 


| representatives with this result and the steady steaming 


during the whole of the finishing trial, that a twenty-four 
hours’ continuous trial at a uniform rate of revolution, 
which had been stipulated for, was departed from, and 
the vessel was formally taken over and left the Clyde for 
Amsterdam immediately the large party of guests had left. 

The Gelria has bunker capacity for 2400 tons of coal. 
Tunnels 6ft. wide and of corresponding height are con- 
structed through the engine-room and through the fore 
cross-bunker, whereby the stores of coal in the two cargo 
holds can be drawn upon with every facility. This pro- 
vision is made to enable the vessel to carry double the 
quantity of coal—viz., 4800 tons—required for the single 
journey, it being found desirable on occasions to load on the 
outward voyage sufficient coal for the voyage home as well. 

The Gelria is designed tc carry about 9000 tons of cargu 
on normal service draught, and for dealing with this load 
there are twelve steam winches arranged in series of three 
at each of four cargo hatches. In addition to the ordinary 
derricks, one to each winch, provision is made for a derrick 
li:t of 30 tons, special derricks for this purpose being kept 
at the terminal ports in Holland and South America. 
All the winches were made by Clarke, Chapman and Co., 
Limited, Gateshead-on-Tyne. 
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The steering engines, by John Hartie and Co. (Wilson 
and Pirrie type), are fitted on the main deck over the 
rudder head, both being controlled by telemotor of 
MeTaggart, Scott and Co.’s design, situated on the navigat- 
ing bridge. 








FORTHCOMING MEETINGS. 
No, ILL. 

THe North-East Coast Institution of Engineers and 
Shipbuilders has already held one meeting. The next is 
fixed for November 15th, when Mr. A. Temple Thorne, 
B.Se., will read a paper on centrifugal pumps. On the 
27th of the same month there will be a conversazione and 
dance. The last meeting this year will be held on 
December 13th. Mr. Russel Jackson has promised a 
paper on ** Automobile Practice.’ ‘* Aeroplane Stream 
Lines ” is the title of a paper to be read on January 10th. 
Mr. Ian Burrell, B.Sc., is the author. On January 3lst 
Mr. R. W. Thompson will deal with ‘* Breakdowns at 
Sea.” Meetings are also down on the programme for 
February 2lst, March 14th and April 25th. The titles 
of the papers to be read at these meetings are ‘* Celestial 
Photography, with some Illustrations of its Use,”’ ** Naval 
Ordnance,” and *‘ The Gyroscopic Compass ”’ respectively. 
The authors are Mr. Harold Thomson, F.R.S., Mr. F. C. 
Cocks, B.Se., and Mr. H. C. Stroud, B.Sc. 

The next meeting of the Rugby Engineering Society 
will be held on Tuesday, November llth, when Mr. W. 
Hill will read a paper on * Grinding.” Other meetings 
are to be held on December 6th, January 13th, February 
10th, and March 10th. The papers to be read and dis- 
cussed on these occasions are entitled * Electrical Design 
of Induction Motors,” *‘ Some Principles of Radio-tele- 
graphy,” ** Electric Accessories for Automobiles,” and 

Power Economies for Intermittent Loads ” respectively. 
The authors in order are :—Mr. H. L. Smith, Mr. R. C. 
Clinker. Mr. H. Proctor, and Mr. E. I. David. Visits 
are to be paid to the works of the Rover Company, the 
Chingford reservoir, the London Coliseum, the Birmingham 
gasworks, &c. The dates for these visits have not yet 
been fixed. S 

The fifth annual general meeting of the Institution of 
Municipal Engineers will take place in London on Friday, 
November 7th. The members will assemble in the Council 
Chamber, No. 4, Southampton-row, W.C., and the meeting 
will commence at 12 o’clock. The council for the year 
1913-1914 will be elected, the annual report of the council 
presented, the result of the ballot will be announced, and 
the new president will be introduced. At 1 p.m. there will 
be a special meeting for the consideration of the proposed 
by-law amendments, after which the members will adjourn 
for lunch. At 2.30 p.m. they will reassemble in the 
Council Chamber, and at 2.45 p.m. the new president will 
deliver his address. There will also be discussions on the 
following papers :—*‘* Temporary Buildings in Relation to 
By-laws.”’ by Mr. T. C. Barralet ; **The Need for Standard- 
isation in Drainage Details,” by Mr. Arthur Palmer; and 
Electricity a By-product,” by Mr. R. .J. Spencer- Phillips. 
The papers, which will be taken as read, may be obtained 
on application to the secretary. At 7.45 p.m. there will 
be a reception by the president in the Council Chamber, 
Holborn Restaurant, W.C. 

Coming now to the Faraday Society, a general discussion 
on “ The Passivity of Metals ” will take place on Wednes- 
day, November 12th, in the rooms of the Chemical Society, 
Burlington House, London, W. The meeting will be open 
to fellows of the Chemical Society, members of the Society 
of Chemical Industry, the Iron and Steel Institute, the 
Physical Society of London, and the Institute of Metals. 
Others interested in the subiect and desirous of being 
present should apply to the secretary of the Faraday 
Society. The president-elect, Sir Robert Hadfield, F.R.S.. 
will preside, and the following provisional programme has 
been arranged :—Dr. G. Senter will open the discussion 
with a general introduction to the subject ; Dr. G. Grube, 
of Dresden, will read a paper on ‘‘ Some Anodic and 
Cathodic Retardation Phenomena and their bearing on 
the Theory of Passivity:’’ Dr. D. Reichinstein, of 
Ziirich, will read a paper on “Interpretation of Recent 
Experiments bearing on the Problem of the Passivity of 
Metals ;”’ and Mr. H. 8. Allen a paper on “ Photo-electric 
Activity of Active and Passive Irons.’? Communications 
will also be read from Professor Dr. G. Schmidt (Miinster). 
Professor Dr. Max Le Blane (Dresden), Professor Dr. E. 
Schech (Texas), and Professor Dr. Gunther Schulze 
(Reichsanstalt, Charlottenburg). The subject will then 
be open for general discussion. Sir Robert Hadfield, 
Dr. J. Newton Friend, and Mr. R. N. Lennox, and others 
will show specimens of non-corrodible metals and alloys. 
Members desirous of contributing papers to the discussion 
or exhibiting specimens are requested to communicate at 
once with the secretary. The annual general meeting will 
take place at the headquarters of the Institution of 
Electrical Engineers on Wednesday, November 26th. A 
special general meeting will subsequently be held, at which 
certain amendments to the rules of the society, as fore- 
shadowed in the annual report, will be moved on behalf of 
the council. The agenda will be sent to the members in 
due course. 

On Wednesday, October 29th, at 8 p.m., Mr. W. P. 
Draper will deliver at the Imperial College of Science and 
Technology, South Kensington, S.W., the first of two lec- 
tures on “The Research Chemist in the Works, with 
Special Reference to the Textile Industry.” Professor 
Raphael Meldola, D.Se., F.R.S., will preside. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


THE INTERNAL FORCES IN A BODY HAVING ORBITAL 
MOTION, 


I have followed with interest the correspondence on the 


SIR, 


subject of the internal forces in a body possessing orbital motion. 
I venture to hope that the following considerations may remove 
“Q. Ys” difficulty. j 

Let us take the bodies and their motion as two-dimensional, 
and let ux suppose that their shape is circular, for the sake of 





simplicity. If sucha body have a rotary motion round its centre, 
and at the same time if its centre have a uniform circular motion, 
then there are two points on the radius vector which are of great 
interest. About one of these—the instantaneous centre-——the 
body is at any moment rotating. The other is such that the 
centrifugal force on any point of the body is directed towards 
it, and is proportional to the distance of the point from it. 

Let the angular velocity of the radius vector be Q and its 
length R, the radius of the body r and its angular velocity 
relative to the radius vector w. Then, in Fig. 1, any point P 
on the body will have a motion in space consisting of the motion 
of A added to its motion relative to A. That is, a velocity 2 R, 

to AO, added to wr to A P, and an acceleration 2? R 
parallel to A O added to w*r along P A. ‘These give a velocity 
w.PB to P B, where AB 2 instan- 


.R, and B is the 


taneous centre. Also an acceleration w?.P C along PC, where 


AC = me R. If wis zero, then B and © are at infinity, and as 


@ increases they approach O from the opposite side to A, AC 
being greater than AB. When @ — 9, B and C coincide at O, 


a 3 3 | 
and this is the case of a crank pin, the moon (roughly), and many 
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Fig. 1 


commonly used mechanisms. When @ is greater than 2, AB 
is greater than A C, and both are less than AO. If w is negative, 
AB has the same magnitude, but is on the opposite side of A 
to QO. 

If we consider the case of the earth-—supposing ideal motion 
—then @ is greater than 2 and AB = 250,000 miles, AC 
= 700 miles roughly, and the centrifugal force varies in the 


ratio pe roughly, as we pass from D to E. But in the case of 


the moon, we have w = Q, and the centrifugal force is always 
away from QO, i.e., in the case of all that part of the moon which 
we see, the centrifugal force tends to keep bodies on the surface 
of the moon, assisting lunar gravity. 

“qQ. Y.”’ seems to imagine that we can consider one centrifugal 
action apart from the other. Of course, this may be done, but 
it will have no application in fact. Taking the case of the two 
balls in a circular trough, as he suggests, and drawing the curva- 
ture exaggerated, as in Fig. 2, the centrifugal reaction of the ball 
away from A is w*.A P along AP. This alone would, of course, 
have a component tangential to the wall of the trough tending 
to move the ball away from A. But this component is exactly 
neutralised by the component in this direction of the centrifugal 
reaction due to the motion of A. This reaction is not along 
OP, but along a line through P parallel to O A. The final 
resultant of both these gives zero along the trough, and w?.O P 
along O P, normal to the trough, and this is, of course, neutralised 
by the pressure of the wall. 

I think *Q. Y.’s” real trouble lies in the fact that he has made 
a mistake in resolving the motion of the ball P into its component 






These addupto* ap 


These are equal) 





Fig. 2 


This 
motion relative to A. 


consists of (a) A’s motion, and (b) P's 

A’s motion is to O A, and P’s relative 
toAis 1 toAP. He says, referring to the crank pin, that this 
has two motions, (a) a rotation about O, (6) a rotation round A 
—using similar letters. This is not true—or if we consider it 
true, the motion (b) is zero. It is A—a point— that has a motion 
of rotation round O, and not the body itself. Then (b) exists. 
This is evident from the following considerations. At any 
instant the motion of any body can be reduced to a pure rotation 
round the instantaneous centre. This can be compounded of 
appropriate rotations round any number of arbritary points. 
But if one of these points is the I.C, the total motion about the 
others is zero. In particular, if there be two points only, and 
one be the I.C.—as he has taken it to be—then the motion about 
the other point is zero. 

In fact, his mistake lies in confusing the two ways of resolving 
any motion. First, by referring it to several fixed points ; 
secondly, by referring it to a series of points, each of which is in 
motion with reference to the next, the final one being at rest. 
These both have their uses, but they must not be mixed up. 

Trinity College, Cambridge, W. S. Farren. 

October 20th. 


parts. motion 





Sir, —I am much indebted to Professor Fitzgerald for his 
answer to my little problem; but it does not satisfy me. I 
wonder if he will allow me to be an Oliver and ask for more ? 
He says the orbital motion of my curved channel causes centri- 
fugal foree, which drives the balls together with the same force 
that the centrifugal action set up by the rotation of the channel 








| to 140 1b., if employed in compound cylinders. 
| the 





a 
about its own centre tries to drive them apart. Ihe chai 
being curved to the radius of the orbit, I do not see what se 
there can be tending to drive the balls together, and | ask hin 
to explain more fully. an 
Another way of looking at the problem has occurred to 
Suppose we have a disc A revolving in the direction of the arpoy, 
about the centre O. On the dise A we have a second disc B fixer 
to and therefore carried round with the disc A. Now, B, we xed 
rotates about its own axis O! because it presents different as on 
to any fixed point outside the dise A. Hence a snail baleen 
the rim of B suffers centrifugal force due to the rotation of B 
about its own axis. But it also suffers centrifugal force due { 
the rotation of A about ifs axis. Hence there are two centrifugal 
forces acting onc. If, then, ¢ were suddenly release, it should 
leave in the path that would result from these two furces, But 
since B is one with A, we may imagine it to be no nore than 
cirele inscribed on the face of A, and e¢ is then simp F " 


the. 


resting on 





A too. Now, we know from experience that under such: cireyy 
stances ¢ would leave its position as soon as it was released 
neglecting friction, of course-—-at a normal to radius}. That \. 


to say, it would be wholly uninfluenced by the rotation of th: 
disc B. No other condition is, indeed, thinkable, for we migh; 
draw any number of circles and of any sizes passing through th; 
point c, and we should have to suppose that, since each one would 
have rotation about its own axis, ¢ was subject to a mass of 
conflicting centrifugal forces. The only thinkable thing, to 
my mind, is to say that no centrifugal force is acting on ¢ save 
that due to its rotation about the centre of the dise o, 

It is clear that if we give B, by any other means, in orbital 
motion about the point 0, we may remove the disc A. B has 
then a motion like that of the moon about the earth, and ¢ may 
be looked upon as an object resting on the surface of the moon's 
equator. The only forces acting on it as far as I can see are 
(1) Due to the gravity of the moon; (2) due to the attraction 
of the earth: (3) due to its movement in a circle round the 
earth. The first keeps it attached to the moon's surface, the 
second tries to draw it to the front of the moon, and the third 
tries to drive it to the back of the moon. 

If Professor Fitzgerald is right in his assertion that there is 
centrifugal force on the surface of the moon due to the moon's 
rotation once a month about its own axis, then there must be 
a hole in this argument. I should be very glad to know what 
it is. Q. Y 

October 21. 


POWERFUL LOCOMOTIVES. 

Sir, According to the reports on the inquest following the 
Nisgill disaster, the fireman said he had a steam pressure of 
about 100 1b. when the following train rushed into his, and that 
he would have required about 160 Ib. to re-start his train, and 
that pressure could have been got in ten minutes. 

In his letter Mr. John Riekie suggests that two extra evlinders 
of 30in. diameter, to use the exhaust steam from two 19in. 
cylinders, would increase the power. The ratio is rather low. 
With two 32in. cylinders, disposed between the frames after the 
manner now in use abroad, the ratio would be 1: 2.9. For 
every pound pressure of steam admitted to the cylinders with 
this ratio, the total pressure on the pistons would be 30 to 40 
per cent. greater than in the two 19in. cylinders alone —with 
equal cut-offs in both cases. For each 100 1b. M.E.P. in the 
two 19in. cylinders, their back pressure would be increased by one- 
fifth whilst lowering the M.E.P. to only 80 Ib. in place of 100 Ib., 
but the two 32in. cylinders would develop 27.6 lb. M.E.P., or 


37.6% 3:9 80 lb. for each 801lb. M.E.P. in the two first 
cylinders. The total load on pistons, 80 Ib. 80 Ib. 160 Ib. 
is equivalent to an increased power of 160 — 100 160 37 per 


cent., and this agrees with the average results in large numbers 
of dynamometer tests undertaken to ascertain the increase of 
power realised on a given consumption. The working difference 
is more nearly 40 than 37 per cent. Had this ratio of compound 


| cylinders been used in the engine which failed for steam at 


Aisgill, its pressure of 100 1b. would have been equal to 130 Ib. 
Aecording to 
fireman, 160 1b. were needed. Consequently, even with 
compound cylinders and 1001b. pressure the train could not 
have been started. On the other hand, it is most probable that 
it would not have failed at all, because the great power, 30 40 per 
cent., of the compounded cylinders would have kept it going 
slowly to the summit even with 100 Ib. steam pressure and the 
same train load. But, as a matter of fact, the compound engine- 
would have been rated for 10 to 20 per cent. heavier loads than 
the simple engines, and then the same thing would have happened 
as at Aisgill, but with a heavier train in front. Mr. Riekie ts 
under a misapprehension in supposing that superheated steam 
increases the range of expansion. By scanning a few indicator 
diagrams he can satisfy himself, once and for all, that whatever 
be the size of the cylinders or their system of expansion, Its 
expansive range is usually 15 to 20 per cent. less, because, as 
shown in some recent studies, its specific internal energy |s 
21 to 22 per cent. less than in the same volume of saturated 
steam. 


October 21st. INTERESTED. 


LOSS OF HEAD THROUGH VALVES. 


Sir,—I note in THE ENGINEER of the 17th inst. a letter from 
Ik. R. Briggs, of Rugby, inquiring for formule relating te 
valves. As [ was interested in this matter, I made considerable 


inquiries for information for a similar subject, and failing to 
obtain information from an English source, I wrote Professor 
A. Riedler, of Technische Hochschule, Charlottenburg, Germany, 
asking if his investigations upon the subject had been published, 
as I knew that he had devoted considerable time upon the 
matter. His reply was :—‘‘I received your favour of June 4th. 
and beg to reply that no English translation of my book * Indi- 
cator Versuche en Pumpen’ has been published. The German 
edition itself is out of print since a long time.” 

May I, at the same time, ask Mr. I. R. Briggs if he is successtul 
in obtaining information giving formulz as to the proportions, 
flow of water, &c., through valves, I should esteem it a favour 
if he could advise me upon the point ? Sketches of valves are 
of little use. I want formule in order that definite proportions 
and designs can be arrived at. 


Hastings, October 21st. H. B. BLacKMAN. 
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THE ‘JAMES FORREST” LECTURE, 1913.* 
PWENTY YEARS’ PROGRESS IN MARINE 
CONSTRUCTION. 
By ALEXANDER GRACIE, M.V.O., M. Inst. C.E. 
[ sHol fe like at the outset to say how much I have appreciated 
iwitation to deliver the twenty-first James Forrest ”’ 
The late Sir William White, I understand, had been 
asked to do so, and I fully realise how valuable and instructive 
a lecture has been lost to us through his untimely death. I feel 
it to be a very high honow indeed which has been paid me, and 
| may say that it was only after a considerable amount of 
misgiving that I undertook the task. ; 

In order to appreciate fully the progress which has been made 
during the last twenty years in the design and construction of 
tor the mercantile marine, it will be useful to consider 
the factors for and against advance, so as the better to 
realise in what direction forward steps have been and may 
still be possible. The driving forces towards all progress are 
healthy discontent with what has been done and the satisfaction 
derived trom greater achievement, quite as much as the hope of 
material gain. The aim of the shipowner, the naval architect, 
and the marine engineer is ever towards increased comfort, speed 
and economy. Increase in size 18 undoubtedly the most valuable 
resource of the naval architect, as it is directly conducive to the 
attainment of these three desiderata. The greater the length of 
a vesse! in proportion to her total weight, the smaller becomes 
the power in relation to her displacement and speed. Greater 
sizes. gives more deck space for passenger accommodation, 
yreater height above water, and less disturbance due to wave 
motion; hence, greater comfort. The earning factors, space 
and displacement, are increased in greater ratio than the cost 
factors, and so economy is obtained. 

A concrete example illustrative of these principles may possibly 
be of interest. I will take the case of a cargo vessel having a 
speed of 13 knots at sea over a 3000-mile voyage. On a length 
of 400ft. we can construct a vessel weighing 3700 tons, which 
would carry 4000 tons of cargo and consume 500 tons of coal. 
Each 100 tons of cargo, therefore, involves 92} tons of construc- 
tive material, and 124 tons of coal per voyage. A vessel 500ft. in 
length would weigh 6750 tons, would carry 8700 tons of cargo, 
and consume 700 tons of coal. Each ton of cargo in this case 
requires only 774 tons of vessel and 8 tons of fuel. The practical 
success of the large vessel depends, of course, upon the volume 
of passenger and cargo traffic she can command, and these 
vary greatly on the different trade routes. They are notably 
greatest upon the Atlantic, and it is in the trade that we find the 
greatest growth in dimensions. It is the continual aim of the 
naval designer to realise the greatest dimensions which the ship- 
owner can utilise on the least possible weights of hull, machinery, 
and fuel. Every improvement in the quality of his materials, 
every advance in the better distribution of those materials 
towards the end in view, every reduction in the weight of 
machinery and of fuel in relation to horse-power, and every 
progression towards the more effective use of the power developed 
is a step towards the ideal large, powerful and comparatively 
light vessel. 

The introduction of iron about the year 1820, of steel about 
1870, of the compound engine in 1854, and of the triple-expansion 
engine in 1881, were the most notable epoch-makers of the first 
eighty years of steam navigation. The study of the strength 
problem by means of the “* girder ” theory and the labours of the 
classification societies have shown how to combine strength with 
lightness. The introduction of the experimental tank method 
of research gave us a definite means of designing form and 
propellers, so that the least possible amount of power is wasted 
and the greatest possible amount usefully applied. 

Up to the beginning of the period under consideration, the 
changes which had taken place in marine engineering had been 
shown in a gradual development of the simple type of reciprocat- 
ing steam engine, The growing knowledge of the theoretical 
principles involved in design, the higher standard of materials 
available for construction, and the steady improvement in 
machine tools, had enabled engineers successfully to make use 
of higher steam pressures. The advance marked by the success- 
ful introduction of the compound engine about the year 1856 
had been followed, in 1881, by the introduction of the triple- 
expansion type of engine, and the three-crank design of the 
latter, proved itself so fit a variation that it has survived, un- 
changed in all essentials, to the present day. Thus, twenty 
years ago the triple-expansion engine was in the position of 
rapidly superseding the compound type in almost all services, 
and was being successfully constructed to work in conjunction 
with steel cylindrical boilers working at a pressure of 160 Ib. 
per square inch; both engines and boilers being, in general 
design, not greatly different from those of the same type which 
are being built at the present time. 

I can best convey to you the condition of marine construction 
at the beginning of the twenty-year period immediately under 
review by recalling some of the most notable achievements of 
that time. On the Atlantic the premier vessel was the Campania, 
then regarded as a “monster” ship. It was thought by many 
that the limit of size had been reached, and that so large a vessel 
could never be made commercially successful. She was 600ft. 
in length, with a beam of 65ft., and a depth of 41ft. Gin. Her 
uross tonnage was 13,000, her trial speed 22 knots, and her 
horse-power 30,000. She was, of course, fitted with twin screws, 
and her engines were of the triple-expansion type, with five 
cylinders working on three cranks. The condensers were of 
cast iron, and, as was usual at that time, formed part of the 
engine framing. No arrangements were made for balancing 
the inertia effects of the reciprocating parts. The main boilers 
were of the double-ended cylindrical type, with a working 
pressure of 165 1b. per square inch. She burned about 14 Ib. 
oF coal per indicated horse-power per hour and 480 tons daily. 
Of her displacement, 48} per cent. was devoted to weight of 


the wu 
Lecture. 


vessels 
briefly 


hull, 214 per cent. to machinery, 144 per cent. to fuel, 44 per cent. | 
to passengers, stores and water, and 11 per cent. to cargo. She | 


carried 570 first-class, 300 second-class and 600 third-class 
passengers, and a crew of 400. Her first-class public rooms were 
SIX In number ; they occupied a total area of 9214 square feet, 
or an average of about 16 square feet per passenger, while the 
uverage state-room area was about 17} square feet per person. 
Che average number of persons per room was 3.2. Second-class 
passengers had but 8 square feet of public room each and 14 
“quare teet of state-room. Compared with most modern vessels 
of large Size, the Campania was shallow in relation to her length, 
the ratio of length to structural depth being 14.45. In conse- 
‘quence of her shallowness as a girder, the scantlings of her gunwale 
und bottom had to be very heavy in order to obtain the necessary 
longitudinal strength, and it was some years before ships were 
built in which the upper member of the strength girder was 
raised to a higher deck. The Kaiser Wilhelm der Grosse, built 
in 1897, surpassed Campania in length by 25ft., although her 
sides amidships, as in most subsequent vessels, were plated one 
deck space higher than in Campania. The plating was com- 
paratively light, the deck to which it extended was not plated 
over and the top member of her streength girder remained at 
the upper deck, the length-depth ratio being slightly in excess 
of that of Campania. Her ocean speed was about 22} knots, 
with 30,000 indicated horse-power. Her coal capacity was 
4600 tons. She had accommodation for 600 first-class, 300 
second-class and 800 third-class passengers. 

In 1900 came the Deutschland, 663ft. in length, similar in 
appearance and structural arrangements to her immediate 
predecessor, her length-depth ratio being over 15, and the main 
aged stopping at the upper deck level 44ft. above the keel. 
2 er horse-power was in the neighbourhood of 35,000; capacity 
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for 4800 tons of coal was provided, and her ocean speed was 
about 23} knots. Her engines were of the greatest actual dimen- 
sions reached in the reciprocating type, and were of the four- 
crank quadruple design. The Deutschland accommodated 
700 first-class passengers in 266 rooms, an average of about 2.6 
persons per room; 300 second-class, and 290 third-class pas- 
sengers. Luxuries were beginning to creep in, some of the 
state-rooms having private bath-rooms attached, while for some 
of her suites as much as £250 was charged for a single voyage. 

In 1901 the length was increased by 20ft. in the Celtic, built 
for the White Star Line, 680ft. in length, with a beam of 75ft., 
and a depth of girder of about 52ft. In this, as in most vessels 
of the White Star fleet, only a comparatively low speed was 
provided. ‘The consequent smallness of horse-power reduced 
both first cost and fuel consumption, while the fuller form gave 
roomier deck spaces and greater deadweight carrying power. 
Since the total deadweight was increased, and the proportion 
given up to coal reduced, there was a double increase in the weight 
of freight-earning cargo. Speed is an expensive item. On 
the length of 680ft. a 16-knot vessel can carry 12,000 tons of 
cargo on an expenditure of 2000 tons of coal over an Atlantic 
voyage, while an increase of speed to 22 knots would reduce 
cargo to 3000 tons, and increase coal to 3500 tons, besides 
increasing first cost by about 25 per cent. 

Next year came Kaiser Wilhelm II., 684ft. long and 44}ft. 
in depth to her upper deck, but with her sides plated all fore and 
aft up to the level of a continuous promenade deck 8}{t. above 
the upper deck. Her depth of girder was thus 524ft., and her 
length-depth ratio only 13. A better distribution of structual 
material was realised, and excessively heavy local scantlings 
avoided. Besides having her main structural weights higher 
than usual, she had one deck more above her main structure 
than any of her predecessors, and these additions to the weight 
and height of her upper structure necessitated a corresponding 
increase in breadth, which was made 72ft., as compared with 
Campania’s 65ft., and Deutschland’s 67ft. Similar increases 
in transverse dimensions in relation to length have characterised 
all subsequent advances, and the number of superstructures 
has steadily increased in order to afford deck space for the 
increasing numbers of public rooms and more spacious cabin 
accommodation by which each successive vessel was rendered 
more attractive than the last. Kaiser Wilhelm II. had four 
engine-rooms, in which were developed about 45,000 indicated 
horse-power, and a speed of over 23} knots was maintained at 
sea. Her coal capacity was 5000 tons and her passenger accom- 
modation consisted of 770 first-class, 350 second-class and 
780 third-class; £400 was charged for a suite of rooms. The 
power transmitted per shaft in this vessel was about 25 per cent. 
greater than in the previous unit, and two three-crank quadruple 
engines were fitted to each line of shafting in order to reduce 
the dimensions of the cylinders and working parts, a scheme 
which lent itself naturally to more complete subdivision into 
water-tight compartments. This arrangement, which was also 
tried in some naval vessels, was however not repeated in later 
practice. The machinery of this ship represents the largest power 
of any installation of reciprocating engines in the merchant 
service ; the next advance in total power being with turbine 
machinery. : 

Within the next few years the Cedric, Amerika and Kaiserin 
Augusta Victoria appeared, all about 680ft. in length, and carry- 
ing still further the development in number and extent of super- 
structures, public rooms and Juxurious cabin accommodation. 
The Amerika had six decks above the water line, as compared 
with Campania’s four, but in none of these vessels was high speed 
attempted. 

The further development of the reciprocating engine since the 
beginning of our survey has been in the use of still higher initial 
pressure, and in the extension of the series expansion principle in 
the quadruple-expansion type of engine. ‘The use of higher 
pressure followed naturally upon the success of the triple engine, 
and for pressures above 180 lb. per square inch the quadruple 
type became necessary in order to take the fullest advantage of 
the increased heat energy available in the steam. Compared 
with the gain in fuel economy effected by the triple-expansion 
over the compound engine, the further improvement due to the 
increase in steam pressure to 215 Ib. or 220 Ib. is naturally small, 
being about 7 to 8 per cent., and against this has to be put the 
increased weight, cost and upkeep of the quadruple type. For 
ships trading on long voyages, and more especially for passenger 
ships, or large units, where a four-crank engine would be fitted, 
in any case, on account of its greater smoothness in running, the 
quadruple engine has now superseded the triple-expansion type, 
but in the case of cargo carriers, where low first cost and easy 
supervision are primary conditions, the triple engine still holds 
its own. 

In the essential design of the reciprocating main engine 
improvements seem difficult to attain. Some changes, however, 
may be noted. Condensers are now usually kept separate from 
the main framing, and, in order better to withstand extremes of 
temperature, are frequently constructed of mild steel instead of 
being cast as formerly ; and much more attention is also given 
to their design with a view to improved thermal results. Air 
pumps have been improved in design, and in most large or fast- 
running engines are now fitted as separate auxiliary engines 
instead of being driven from the crossheads. Attention has 
been directed to devising means of balancing the engines in 
order to reduce vibration troubles. The first attempt to solve 
the problem of balancing was made by Messrs. Yarrow, and 
the method known as the Yarrow-Schlick-Tweedy system is 
now adopted in most engines of the four-crank type. This 
method consists in arranging the relative positions of the various 
reciprocating and revolving masses, by adjusting the angles 
between the cranks, so that the inertia effects are reduced to a 
minimum. Reduction in fuel consumption has been obtained 
by the collective effect of a number of small savings; by the 
improved condenser and air pump; by the utilisation of the 
auxiliary exhaust for feed heating; and by heat economy in 
various ways. 

In the constant endeavour to provide greater intensity in power 
production, increase in piston speed and rate of revolution has 
been achieved through experience in design and a better quality 
ot material and workmanship, but, where conditions of excep- 
tional power, or lightness per unit of power, or both of these, 
have to be considered, the limitations of the reciprocating type 
of engine become apparent. In addition to the difficulties of 
construction and management of very large units, the reciprocat- 
ing engine had, as already remarked, reached a point where 
further improvement in steam consumption was not easily 
attained ; while further reduction in weight involved increase 
in speed of rotation, with its attendant difficulties. Thus, the 
introduction of the steam turbine proved opportune, by providing 
a way to further progress in economy, lightness and the con- 
struction of very large units, while at the same time eliminating 
vibration troubles and relieving the difficulties of engine-room 
management, 

The turbine entered the Atlantic lists in 1905, when the 
Victorian and Virginian, 520ft. in length, took up their stations, 
and in 1905 the 650ft. Carmania also used the new motor. 
The 700ft. mark was passed in 1906 by the building of the 
White Star liner Adriatic, 709ft. by 75ft. by 56ft., with twin- 
screw quadruple engines of about 15,000 indicated horse-power. 
Her speed was but 15 knots, and she carried 450 first-class, 
500 second-class and 1400 third-class passengers, 2500 tons of 
coal and 6500 tons of cargo. Of her total displacement, hull 
claimed about 56 per cent., machinery 10 per cent., fuel 8 per 
cent., cargo 21 per cent., passengers, stores and water about 
5 per cent. A comparison of these approximate figures with 
those already given for the Campania shows that, per annum, 
the Adriatic could carry twice as many — and three and 
a-half times as much cargo per ton of fuel as the Campania. 
This well illustrates the cost of speed, and justifies the enhanced 





rates charged to those availing themselves of the faster vessels. 

The turbine, having proved its worth in the realm of high power 
and fast steaming, was boldly adopted by the Cunard Company 
in the Lusitania and Mauretania, built in 1907. These vessels 
surpassed all others with a length of 760ft., 88{t. of beam and 
604ft. depth of girder. The girder ratio was thus about 12}, 
and for the first time high tensile steel was utilised in the upper 
member to meet the higher stresses. Some lightening of struc- 
ture was thus obtained. ‘They were the first mercantile vessels 
to have four lines of shafting, and practically the whole of the 
vessel’s length was occupied by boilers, machinery and fuel. 
About 68,000 horse-power was developed, and an ocean speed 
of between 25 and 26 knots regularly maintained, on an expendi- 
ture of about 5000 tons of coal per voyage. Although already 
surpassed in dimensions, these two vesssels retain their supremacy 
in speed unchallenged. 

In 1908 a further step was taken with a view to securing a 
greater reduction in steam consumption per effective horse- 
power. This consisted in the combined use of the reciprocating 
steam engine and turbine in order to retain the low speed of 
revolution of the reciprocating engine with its accompanying 
favourable propeller efficiency, while at the same time effectively 
utilising the expansion of the steam to the condenser pressure. 
The first ship to be thus fitted was the Otaki, a vessel of 464ft. 
in length and about 9900 tons deadweight capacity; and a 
comparison of this ship with a sister ship fitted with ordinary 
twin-screw quadruple engines showed a difference of about 
0.20 per cent. in steam consumption per effective horse-power 
in favour of the combination type of machinery. The system 
is principally suited to vessels of fairly large power, moderate 
speed, and for service on long voyages. The usual practice 
has been to fit the reciprocating engines on the wing shafts, and 
the exhaust turbine on a centre shaft; an arrangement being 
made for exhausting the steam from the reciprocating engine 
direct to the condenser, and thus cutting out the turbine during 
mancuvring. Combination machinery, as compared with all- 
reciprocating machinery, involves more complexity and cost, 
and a slight increase of weight in the engine-room ; but the 
improved economy realisable allows of reductions in the boiler 
capacity, and in boiler-rooms and fuel weights, which more or 
less compensate for this; the influence of the last item being 
dependent on the length of voyage. 

In 1911 a length of 850ft. was reached in the White Star liner 
Olympic. This luxurious vessel measured 852ft. by 92ft. by 
64{t., and has a speed of 21 knots with 46,000 horse-power com- 
bination machinery driving three screws. She carries 736 tirst- 
class, 674 second-class and 1026 third-class passengers, and has 
the following public rooms :—Gymnasium, reading and writing- 
room, lounge, smoke-room, verandah and palm court, restaurant. 
reception-room, dining saloon, racquet court, swimming bath 
and Turkish baths. Her finest “‘ suites ” consist of sitting-room, 
two bedrooms, bath-room and clothes-rooms, and each occupy a4 
space of 1600 square feet, or 40 square feet per person accom- 
modated. 

To-day the largest vessel afloat is the Imperator, 880ft. by 
90ft. by 63ft. Her girder ratio is 10.7, and she has eight decks 
above her water-line. With boilers of the Yarrow type and 
turbines of 62,000 horse-power driving four shafts, she has an 
ocean speed of 22} knots. She carried 900 first-class, 800 
second-class and 2700 third-class passengers, with a crew of 
1200—or 5400 persons in all. Her accommodation is the latest 
word in spaciousness and luxury. For first-class passengers 
there are two large dining saloons and three smaller, restaurant, 
grill-room, ladies’ room, ballroom, winter garden, smoke-room, 
gymnasium, swimming bath and Turkish baths; the total area 
given up to public rooms being 36,000 square feet, or about 
40 square feet per passenger. She has 446 first-class state-rooms, 
including twelve suites, the average number of persons per room 
being thus practically two, and the average room area 80 square 
feet per person. 

In the all-turbine installation for the merchant service the 
turbines have been mostly of the compound type, that is, with 
the steam passing through two turbines in series; the usual 
arrangement being a three-shaft one, having one high-pressure 
turbine and two low-pressure turbines, with the exhaust from 
the high-pressure turbine passing through the two low-pressure 
turbines in parallel. Only in some few cases has a twin-screw 
arrangement been adopted, that is, with the high-pressure turbine 
on one shaft and the low-pressure turbine on the other; but a 
similar arrangement, duplicated, has been applied to many of 
the largest installations, both naval and merchant, by fitting 
two independent sets, of two turbines each, working on four lines 
of shafting. With a view to improving the steam economy in 
the all-turbine system, a further development has been intro- 
duced in some recent ships of large power having a four-shaft 
arrangement, by passing the steam through three turbines in 
series. The steam passes through the high-pressure turbine 
to the low-pressure turbine, and then through the two low- 
pressure turbines in parallel ; there being one turbine on each 
line of shaft. The result of this is that for the same overall 
length of each turbine unit—a matter of some practical moment 

the steam passes through a greater number of rows of blades 
and a condition of improved efficiency is gained, while a reduction 
of the blade leakage is obtained due to the relatively increased 
length of blade as compared with the alternative two-series 
design. The improved turbine efficiency obtained by this 
arrangement thus increases the range of speed at which an 
all-turbine set can successfully compete with the reciprocating 
engine. Several ships with turbine machinery of this three- 
series type have lately been put on service with very satisfactory 
results even at comparatively low speeds. 

The rapid development of the large, luxurious and fast liner 
which we have just traced has been due to the exceptionally 
favourable conditions of the Atlantic route. Heregwe have a 
large and steady stream of passenger traflic, a demand for 
expensive and luxurious accommodation, and a comparatively 
short distance between terminals. Fuel of the best quality can 
be readily obtained on both shores. Upon the other great ocean 
highways of the world these advantages do not exist. The 
Pacific lane from Vancouver to Nagasaki is 67 per cent. longer 
than that from Liverpool to New York, Vancouver to Melbourne 
148 per cent. longer, London to Melbourne 315 per cent. and 
Southampton to Cape Town 95 per cent. Neither Japanese, 
British Columbian, Australian nor South African coal is equal 
to Welsh coal in calorific value, but on the Pacific oil fuel is 
easily obtained and is already beginning to be largely used. In 
no case does the volume of passenger traffic approach that on the 
Atlantic. As a consequence, we find competition less keen, 
fewer vessels, fewer voyages per vessel, while the vessels them- 
selves are smaller and of less speed. Nevertheless, considerable 
progress had been made in size, accommodation, comfort, speed 
and economy, although the advance in speed has not been sv 
marked as that between Britain and America. 

(To be continued.) 












Tue Instrrution oF Civit ENGiINEERS.—The Council of the 
Institution of Civil Engineers have made the following awards 
for papers published in the ‘“* Proceedings *’ without discussion 
during the session 1912-1913 :—A Telford Gold Medal to Mr. 
James Mackenzie (Johannesburg) ; Telford Premiums to Messrs. 
H. Hawgood (Los Angeles), J. K. Robertson (Bombay), G. 8. 
Perry (Sydney, New South Wales), and Gervaise Purcell, B.A. 
(Los Angeles) ; and the Crampton Prize to Mr. William Mason, 
M.Sc. (Liverpool). The Council have made the following award: 
in respect of students’ papers read before provincial associations 
of students during the. past session :—The James Forrest Medal 
and a Miller Prize to Mr. P. M. Chadwick, B.Sc. (Birmingham) ; 
and Miller Prizes to Messrs. A. J. S. Pippard (Bristol), T. P. 
Geen (Bristol), C. E. Holloway, B.Sc. (Bristol), J. W. Burns 
(Glasgow), and B. A. E. Heilig (Birmingham). 
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the 30-knotters were split into three differen) Classe 
. 7 3 An investigation of the number of funnels makes the peace, 
H.M. BATTLESHIP QUEEN ELIZABETH ple reas 
LAUNCHED AT PORTSMOUTH DOCKYARD 7 “ie 
PURNING to the next class again—Class BE this consis. 
of the following thirty-four boats > —Arun, Boy)... Cher: 








H.M. DREADNOUGHT QUEEN ELIZABETH. 


We are enabled to give herewith two views of the 
battleship Queen Elizabeth taken on the occasion of her 
launch, which took place on the 16th inst. This vessel 
forms one of a class of five, the names of the others being 
the Vahant, Warspite, Barham, and Malaya. 

As is customary nowadays, no official particulars of 
these vessels has been published, but, according to the 
latest edition of * Jane’s Fighting Ships,” the following 
particulars are anticipated : 


Pasplacement \bout 27,500 tons 








1 rth on water-line HOt. 

Beam Se 3 a ed O4ft. 

Mean draught : = 27 sft. 

Soilers  . 5 os os . Babcock and Wilcox 
Machiners = ' o% Parsons turbines 
llorse-pow er oa és tee 58,000 

ME: © we) ow? 3s -. 25 knots 


It is known that the vessel will rely entirely upon oil 
fuel. 

Mr. Jane's forecast of the armament is eight 15in. guns, 
twelve or sixteen 6in. guns, twelve anti-aerial 12-pounders, 

















BOW OF THE QUEEN ELIZABETH 


or 4in., and five 2lin. submerged torpedo tubes, four on 
the broadside and one astern. Mr. Jane only ventures on 
one prediction concerning the armour, and that is that 
the plating of the turrets will be 14in. thick. He states, 
however, that the ships are to be heavily armoured against 
acrial attack, with special protection to the funnel tops. 

The Queen Elizabeth was built at Portsmouth, and her 
machinery is being supplied by the Wallsend Slipway 
and Engineering Company, Limited. 





ARMOUR PLATE DRILLING AND TAPPING 
MACHINE. 


Two views of a duplex drilling and tapping machine, 
specially designed for dealing with armour plate work, 
are given on page 442. This machine has been} built 
by Wm. Asquith, Limited, Halifax, and is particularly 
intended for drilling curved armour, for which purpose 


the arms are provided with a tilting motion. The! 


machine is necessarily of strong and massive propor- 
tions, and the heads are arranged to be traversed along 
the bed simultaneously or independently in the same or 








opposite directions. 
operated by independent reversible traverse motors on 
each standard. ‘The arms are not arranged with radial 
motion around the columns, but are fixed at right angles to 
the bed, and the spindle slides are easily and quickly 
adjustable along the arms by hand motion. The arms 
themselves have large bearings in the standard. They 
are provided with a tilting motion by means of a worm, 
wheel, and ratchet, and can be securely locked in any 
position. In this way the requisite adjustment of the 
spindle when drilling on internal curved surfaces is 
obtained. ‘The saddles of the machine are fitted with treble 
gear, so that very low speeds can be obtained for drilling 
and tapping in tough steel. The drive for the spindle 
is derived from electric motors at the top of the standards, 
the reduction of speed being obtained by means of chain 
gearing. The motor is of the variable speed type, fitted 
with a shunt regulator, so that a good range of speeds is 
available in all gears. 

The arms, of massive construction, are of the firm’s 
improved central-thrust type, made so as not to distort 
under the heaviest conditions of working, while side 
twisting tendencies are avoided. The machine is suitable 
for tapping and studding, and automatic trip motion is 
supplied to the spindle feed, the spindle being of course 
balanced. Facilities are provided for easy and rapid 
adjustment, and by means of an improved device each 
standard can be traversed through the smallest possible 
distance along the bed by means of a lever fitted on the 
spindle slide. This is under immediate control without 
the attendant having to leave his working position. 

The chief dimensions of the machine are as follows : 
Maximum and minimum centres of drill spindle apart, 
20ft. and Sft. Gin. respectively ; maximum distances of 
spindle from front of bed, 8ft.; minimum distances of 
spindle from front of bed, 2ft.; arm swivels from the 
vertical on each side to 35 deg.; spindle diameter, 3}in.; 
spindle feed, 20in.; number of feed changes through gears, 
6; number of speeds, large range by shunt regulator in 
single, double and treble gear from 99 down to 3.5 revolu- 
tions per minute; motors, 7$ brake horse-power ; speed 
variation of motors, 300 to 900 (3 to 1); traverse motors, 
3 brake horse-power ; approximate weight, 25 tons. 








DOCKYARD NOTES. 


A CLOSER inspection of the new Adiniralty classifica- 
tion for destroyers indicates that far more care and 
thought must have been expended on the matter than is 
apparent on the surface. Appearance as well as chrono 
logy have been taken into consideration. Reviewing 
the matter in detail, Class A consists of the following 
twelve boats :— Boxer, Bruizer, Confliet, Fervent, Light- 
ning, Opossum, Porcupine, Ranger, Suntish, Surly, Wizard, 
and Zephyr. So far as appearance goes, there are no less 
than five totally different varieties, but all of these boats, 
which are the old 27-knotters, are easily distinguishable 
by their small fore bridges. 


Class B consists of twenty-two boats, as follows :— 
Albacore, Arab, Bonetta, Earnest, Express, Griffon, 
| Kangaroo, Locust, Lively, Myrmidon, Orwell, Petrel, 
Panther, Quail, Seal, Sprightly, Syren, Spiteful, Success, 
Thrasher, Virago, and Wolf. Every one of these boats 
has four funnels and a large fore bridge. The funnels 
vary, of course, and in sume the two amidship funnels are 
so close together that they might almost be taken for a 
single funnel. None the less, it might be said that Class B 
is never likely to be mixed up with any other. 


Cuass C consists of thirty-six boats, as follows, ail of 
them having three funnels :—Albatross, Avon, Bat, 
Bittern, Brazen, Bullfinch, Cheerful, Crane, Dove, Electra, 
Falcon, Fairy, Fawn, Flirt, Flying Fish, Gipsy, Grey- 
hound, Kestrel, Leopard, Leven, Mermaid, Osprey, 
Ostrich, Otter, Racehorse, Recruit, Roebuck, Star, Sylvia, 
| Thorn, Velox, Violet, Vigilant, Vixen, Vulture, and Whit- 

ing. 


Ciass D consists of nme boats. They are all ‘Thorny 


| croft boats, and each has two funnels. Their names are 


as follows :—Angler, Coquette, Cygnet, Cynthia, Desperate, 
Fame, Foam, Mallard, and Stag. 


With this object the heads are 


well, Chelmer, Colne, Dee, Doon, Derwent, Kdei), yyy 
Kttrick, Exe, Foyle, Garry, Itchen, Jed, Kale, Kennet, 
Liffey, Moy, Ness, Nith, Ouse, Rother, Ribble. Sway.’ 
Stour, Test, Teviot, Ure, Usk, Wear, Wave: and 
Welland. These, of course, constitute the old Riv or clas. 
with the two “replaced” boats of that type added 
Their funnels vary from two to four, but all the River clag. 
vessels are sufficiently characteristic not to be iistakes, 
for the other types. 





| 

Ciass F consists of the following twelve |oaty. 
Amazon, Afridi, Cossack, Crusader, Ghurka Maori. 
Mohawk, Nubian, Saracen, Tartar, Viking, and Zuly 
These are the old * ocean-going ” destroyers, whi: |, were 
jalso known as the Tribal class. In appearance eye 
boat differs more or less from every other ; the niccher oj 
funnels varies from three vo six. Even here, hi weve, 
without the Admiralty letter, they could harily 4, 
mistaken for any other class. It is interesting t knoy 
that the Swift, which is contemporaneous with the ear) 
Tribal class is left out of the classification altovethey 
She is altogether so much larger that this is probably a wis 
step. 


CLAss G consists of the sixteen boats of the old Geack 





class. These, with their two fat first and second funnel 
and a thin aftermost funnel, all funnels of equal boight, 
have an appearance all their own, They are narod a 
| follows : Beagle, Basilisk, Bulldog, Foxhound, (riass 
jhopper, Harpy, Mosquito, Nautilus, Pincher, Kacoon 


Renard, Rattlesnake, Scorpion, Savage, Scour rel 


| Wolverine. 


THe same may be said of the H class, which con oj 


the following twenty boats : Acorn, Alarm, Brisk, 


Cameleon, Comet, Fury, Goldfinch, Hope, Larne, Lyre 
Martin, Minstrel, Nemesis, Nereide, Nympbe, Redpotr 
Rifleman, Ruby, Sheldrake, and Staunch. These, which 


were formerly the Acorn class, are, of course, characterised 
by the thin and abnormally high forward funnel, the othe: 
two funnels being much shorter. 


CLass L consists of twenty-three boats of the forme 
Acheron class, with two fat funnels. They are as follow. 
Acheron, Ariel, Attack, Archer, Badger, Beaver, Defender, 
Druid, Ferret, Firedrvake, Forester, Goshawk, Hind, 
Hornet, Hydra, Jackal, Lapwing, Lizard, Lurcher, Oak, 
Phoenix, Sandfly, and Tigress. 


CLass K consists of the twenty boats formerly forming 
the Acasta class. Confusion with the H class will be possibli 
| in the matter of appearance. There arc, however, minor 
differences, as in the K class, the waste steam pipe of thir 
forward funnel is carried all the way up, whereas in th: 
H class it only rises halfway. There is also a slight 
difference in the shape of the bow. ‘These two differences 
| should suffice fcr the nautical eye. 





| 
| 
. . : . 
| Tue L elass will consist of the following boats, which 
| were originally the Florizel class :—Laforey, Lawford, 
| Louis, Lydiard, Loyal, Legion, Leonidas, Lucifer, Jacrtes, 
Lysander, Lance, Lookout, Laurel, Liberty, Lark, Linnet. 
| Laverock, Landrall, Llewellyn, Lennox. These wer 
| recently renamed so that names should begin with the 
same initial letter. The appearance of these boats is not 
yet known with any degree of certainty, but it may be taken 
| for granted that the Admiralty has arranged for some class 
| difference in appearance, which is easy in these days when 
the appearance of destroyers is no longer a matter of thy 
individual fancy of their builders. 








IMpROVEMENT Works ON THE River Dox, Sourn Russis 
The Russian Government has in contemplation a great scheni 
for improving the navigation of the river Don, in South Russia, hb 
| erecting a series of nine sets of shuices, The whole Jength uper 
| which this operation will take effect is about 1879 versts. Mh 
scheme is divided into nine divisions, which may be contracted 
for singly or together, The cost of one complete division 
has been estimated at from 588.000 to 785,000) roubles, bu! 
without reckoning cement and the mechanical (metal) worl 
xo that the cost of the whole nine divisions, without cement and 
mechanical work, will perhaps run up to 5,900,000 rouble 
The metal work, with work in connection with it, will, it | 
estimated, cost from 126,000 to 146,000 roubles for each division, 
and the Portland cement for each division is estimated to co-! 
from 61,000 to 85,000 roubles. The estimated total thus reach 


| 
= 
| 
| 


large British firms of contractors will care to tender for the work 
has yet to be seen, but in any case the mechanical and iron ai 
steel work will undoubtedly have to be placed in Russia. ‘Tv 
those interested in this contract full details of the whole sche 
and estimates in connection therewith may be seen in the office 

of the Government Department of Internal Waterways ani 
toads, Italianskaya 17, St. Petersburg. 

REINFORCED ConcrEeTE.—A course of six educational lecture 
on “ Reinforced Concrete: Its Commercial Development ani! 
Practical Application,” will be given by Mr. H. Kempton Dyson, 
Secretary of the Concrete Institute and Lecturer on Reinforce 
Concrete and Structural Engineering at the London Count) 
Council School of Building, M. Int. Assn. for [Testing Materials, 
&c.), at 5.30 p.m. on Wednesdays, November 12th, 19th, 26th, 
December 3rd, 10th, and 17th, 1913. The lectures will be giver 
in the Lecture Hall of the Concrete Institute at Denison House, 
296, Vauxhall Bridge-road, Westminster (close to Victoria 
Station), and will be of approximately one -hour’s duration 
They will be illustrated by diagrams, photographs, &c., and wil! 
be in accordance with the following syllabus :—(1) The ear!) 
history of processes of reinforcing concrete ; (2) the developme!' 
of reinforced conerete in its modern aspect ; (3) present-da 
systems or methods of reinforced concrete construction ; (4and 5) 
the commercial aspect, forms of contract, quantities, estimates. 
safeguards, checking designs, execution of work, testing 0! 
materials, and finished structures ; and (6) the many and variou 
applicat.ons of reinforced concrete. There is no fee for the 
course, and admission will be by ticket obtainable on application 
from the Secrefary, The Concrete Institute, Denison House, 
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7,870,000 roubles, or, roughly, £750,000. Whether any of the 
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~ it up. The orifices of both jets can be adjusted by needle valves | which the distillate gas has to work its way. Spirit can be drawn 
THE FUEL QUESTION.* tc give the correct proportions. ' off the dephlegmator at two points. The remaining gas is 
Ry J. §. CRITCHLEY, M.T. Mech. E The blending of grades of hydro-carbons is ag gpm . conveyed into a radiator condenser. The distillates are carried 
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(Continued from page 424.) 

Te carburetter for an automobile must fulfil the following 

<t The combustion must be perfect to a degree that 
ae ah no be any offensive odour or visible exhaust ; the 
Bigs me be regulated to respond instantaneously to changes 
—— rving speed and load, and the combustion of the fuel 
= i “Jeposit carbon or any other substance within the 
per il in eadition to its lack of volatility, kerosene has a 
cylin sae ‘ive of combustibie mixtures with air than petrol 
smaller be i i iscosity, and it is much more difficult to obtain the 
and ahve sical conditions for combustion than in the case of 
prvtile liquids and gases. It is, indeed, difficult to fulfil the 
requirements with kerosene carburetters as we know them to-day, 
and I do not think we are vet able to come to a conclusive opinion 
as to the best method of dealing with this fluid. The provision 
of an apparatus for kerosene which will give uniformity of tem- 
erature and complete vaporisation before the mixture enters 
he combustion chamber is practically impossible with a motor 
which is + ubjected to such varying speeds and loads as the present- 
day motor engine, and while heated carburetters such as the 
Stewart Morris, Standard, G. S8., and many others which give 
more or less satisfactory results, I do not consider that anything 
approaching finality has been reached in connection with the 
method wid means O1 dealing with this fluid, and now that real 
necessity has arisen not only in this but every other country for 
reducing fuel cost, I feel certain that improved methods will be 
found for bringing into use a fuel which contains, as far as its 
constituents are concerned, all that is necessary. One of the 
difficulties with the heated paraftin carburetter is to keep the 
temperature constant. ‘There is, of course, one correct tempera- 
ture at which a properly vaporised explosive mixture can be 
obtained, and this depends upon the boiling point of the fuel 
employed. ‘To ensure proper combustion at 18 necessary to 
maintain the temperature up to the point of firing. Condensa- 
tion causes, in the first place, a weak mixture, while an accumula- 
tion of the condensed paraffin gives too rich a mixture. In 
both eases a foul exhaust is the result, in addition to a bumpy 
engine. . 

Professor Hutton has shown that the only difference between 
an internal combustion engine using kerosene oil and the gas 
engine proper is that the oil engine requires a device whereby 
the liquid tucl may be pulverised so as to be introduced into the 
mixture in a state of such division that the liquid fuel, in a con- 
dition analogous to a mist, shall be distributed all through the 
mixture of oil and air so that the propagation of flame shall be 
instantaneous, or practically so, as it is in a mixture of air and 
yas, Speaking of the Secor engine, he describes it as an 
‘American design in which the external vaporiser is discarded, 
and in which the liquid oil is drawn in at atmospheric pressure 
with the necessary air by the aspirating or charging stroke of 
ihe piston. The proportion of liquid to air is determined by a 
micrometric adjustment of the inlet valve controlled by the 
yovernor. ‘The lack of precision incident to a forced oil supply 
and an inhaled air current is thus avoided.” The Secor system 
employs a multiple unit gover nor which regulates the fuel pro- 
portions—weak mixtures for high compressions and strong 
mixtures for low—the quantity of fuel mixture; the internal 
temperature during compression by means of the addition of 
finely atomised water to the mixture ; the ignition timing, and 
the use of petrol for starting. 

The Bellem engine which is being tested by several firms in 
France employs neither carburetter nor Compressed air ignition. 
This engine can be started cold, and will run not only with 
kerosene but also with crude oil. ‘The characteristic feature is a 
complete pulverisation of its fuel in a partial vacuum. ‘The 
engine is provided with mechanically operated inlet and exhaust 
valves ; the inlet valve, however, admits only pure air, and does 
not open until 30 deg. before the lower dead centre, closing 
30 deg. later. The fuel is admitted through a separate auto- 
matic valve into the rarified atmosphere of the cylinders. Experi- 
ments have shown that if the atomiser is used in a chamber at 
atmospheric pressure with compressed air passing through the 
valve, a certain condensation takes place. 

‘Tests of a single-cylinder engine of this type have been made 
in the laboratory of the Automobile Club of France, with the 
following results : 
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per minute, 
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horse-power. horse-power-hour, 
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813.0 oa ; et 0.125 Kerosene 
811.5 5.04 _— 

S117 509 0.258 Alcohol 

ree ne s S2a% . : 
760.0 4.3 O.111 Crude oil 


The eylinder dimensions were 100mm. bore by 150mm. 
stroke, the compression with petroleum fuel was 73 lb. per square 
inch, with alcohol 96 Ib. per square inch, and with crude oil 
80 lb. per square inch. ‘The specific gravities of the fuels used 
were :-—Petroleum, 0.8]0; alcohol, 0.834; crude oil, 0.885. 

Another notable departure in the utilisation of kerosene is the 
Southey carburetter, which does not depend upon vaporisation 
by heat from the exhaust. ‘The system adopted is similar to 
that of a suction gas plant: the fuel is, in the first instance, 
combined with oxygen te a less degree than that required for 
complete combustion and additional oxygen is given to the 
charge in its flow to the cylinders. It is claimed by the inventor 
that the charge is a fixed gas and that therefore there is no loss 
by condensation, and if necessary the charge could be carried 
in pipes as with coal gas. With this carburetter it is possible 
to start cold, the initial explosion being produced by means of a 
‘louble pole sparking plug which is only used for a short period, 
“Ss when once started there is a constant flame which automatically 
furnishes the required heat. i 

In a recent test, kerosene at 6}d. per gallon was the fuel 
cmployed, and the consumption was stated to be equal! to that of 
petrol with an efficieney of 49.8 ton-miles per gallon. ‘This 
oa system is being employed by Commercial Cars, 
amited, 

Many users of commercial vehicles are employing a mixture of 
kerosene and petrol in a proportion of about 2 of petrol to 1 of 
kerosene, This points to the fact that the present-day carbu- 
retters can deal with a fuel of even greater specific gravity than 
the lowest grade petrol, and it would appear that certain qualities 
of naphtha and kerosene might be consistently used. 1 have 
recently been operating some vehicles with a fuel of a specific 
xravity of 0.79, and have overcome the starting difficulty by the 
Wectlon of small quantities of petrol into the induction pipe. 
It has been proved by using the fuel I refer to that a reduction 
of at least 30 per cent. can be made in fuel cost. ‘To assist in the 
= ht such mixtures several inventions have been put forward. 
| example, the Tate vaporiser relies on the initial heating of 
the fuel by subjecting it to the heat of a resistance coil. The 
supply of, fuel to the heater is governed by an electro-magnetic 
valve which is incorporated with the device and operated by a 
Sipe —— the dashboard. _A current of 5 ampéres at 6 volts 
which oc we be sufficient to give the necessary heat for starting, 
meditota cae a period of six seconds. In tnis time the intake 
7 ae is supplied with sufficient vapour for the engine to be 
- aoe bi-fuel earburetter provides for using a mixture 
vat oe in = petrol up to 60 per cent. paraffin and 40 per cent. 
iti hey : ri chambers and two jets being provided, one for 
a ae oO — The two fuels in this arrangement are mixed 
ieee or less vaporised state. For starting, the paraffin jet 

sed, but with inereased suction the air valve lifts and opens 
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satisfactory method of dealing with the difficulty. 
fuels a broken distillation curve is obtained, and the low gravity 
fuel vaporises before the high gravity fuel. A more satisfactory 
method is to continue distillation to a higher temperature and 
employ a fuel with a regular distillation curve, and one with 
which the percentage and temperature have some definite 
connection. 

The Diese] type of engine for commercial purposes is worthy 
of close attention, as it can operate on heavy residual petroleum, 
coal tar oil, &e. With these fuels the cost of running works out 
at about jd. per horse-power per hour, or even less where coal 
tar oil is a local product, whereas the cost of running a petrol 
engine is about 1.5d. per horse-power per hour with low-grade 
petrol. Further than this, the Diesel engine loses little of its 
economy when throttled down. It is, however, heavy, costly to 
manufacture, and it has never been successfully operated at 
more than about 600 revolutions per minute continuously. 
This was with a single-cylinder engine of 116mm. bore by 
160 mm. stroke, in which a maximum horse-power of 7.65 horse- 
power was obtained at little over 800 revolutions per minute 
for short periods. 

Dr. Diesel, in conjunction with a French firm, had been 
engaged on some experiraents on a motor designed for com- 
mercial vehicles which, while working on the well-known Diesel 
principle, will, it is expected, be comparable with existing petrol 
engines as regards weight and general dimensions. The weight 
difficulty does not appear so formidable as it did a few years ago ; 
considering the light weight of aviation motors compared with 
that of vehicle motors it is conceivable that, with the quality of 
material now available, the Diesel engine might be made of a 
weight approximating to that of the petrol engine. The greater 
difficulty would appear to be in the arrangement of the fuel feed, 
as the Diesel engine depends absolutely on having accurately 
measured doses of fuel fed to the injector nozzle of each cylinder 
ready to be blown into the cylinder by the use of compressed air 
at the beginning of the stroke, and during a portion of the piston 
travel. With a small engine running under variable load a safe 
and efficient device is difficult of attainment ; the doses must be 
reduced with the load, and the amount required when running 
light is only about one-quarter of that at full load. A motor 
4in. bore by 5}in, stroke would only call for a pump with a 
diameter of 5mm. and a stroke of 3.1mm. at full power ; when 
running idle the stroke would only need to be 0.8mm. With 
Diesel engines of larger size the pumps are made to deliver 
considerably more fuel than that actually required, and provision 
is nade for returning the surplus to the suction pipe, an arrange- 
ment which would be impossible for the small fuel requirements 
of an automobile engine. There is evidence that in all pro- 
bability existing difficulties will be overcome, especially as the 
high price of fuel to-day is an incentive to a development which 
would place the automobile internal combustion engine for 
commercial work on a really economical basis. In view of the 
difficulties in connection with heating devices due to the 
fact that kerosene is not a volatile fluid, and that the boiling 
point of some of its constituents is very near the cracking tem- 
perature, it would appear that the system of pulverising is 
worth following up. The eminent German engineer, Dr. Carl 
Buchner, holds the opinion that kerosene and the heavier 
fuels should be treated just as they are in the Diesel engine, 
and we have evidence that kerosene in a finely divided state 
can be ignited without any heat appliances as exemplified by 
the Bellem system. 

The increased demand for, and enhanced price of, motor fuel 
has stimulated invention in the direction of improvements in 
cracking or topping plants, and almost daily some further 
improvement is claimed in connection with these plants. They 
all have the same object, namely, to break up heavy hydro- 
carbons of high boiling points into lighter hydro-carbons with 
low boiling points, and they endeavour to achieve this end by 
the pment! s farniliar principles, either by distilling under 
high pressure or with great heat, and artificially increased 
heating and cracking surfaces. The high-pressure plants are a 
revival of old patents somewhat changed and reconstructed. 
The first patent was taken out in the year 1865 by J. Young, jun., 
the method aimed at being distillation under high pressure and 
high temperature. In 1885, Krey, in Germany, introduced a 
system of high-pressure distillation under comparatively low 
temperatures. Thick lubricating or asphalt-like oils were 
obtained with an increased yield of light illuminating oils. 
Another process is the Gavriloff, in which a high distilling tem- 
perature was employed and the gas and oil mixture passed into 
a scrubber where the oil settled, while the remaining gas coursed 
through a series of dephlegmating coolers in which the various 
grades were separated. With all these pressure plants there 
was the danger of explosion. 

In 1881 Beilby employed a retort consisting of a red-hot tube 
through which shale was fed, steam being admitted to the lower 
part of the tube, and carrying the oil vapours with it through 
the upper part of the tube. In a further patent by Beilby we 
find the employment of a tube filled with scrap iron, and some 
ten years ago Sabatier and Senderens patented a process for the 
production of spirit from petroleum by passing vaporised oil 
over finely divided metal at a dull red heat. This system appears 
to be adopted in the processes which have recently been intro- 
duced with the new refining process at Silvertown, the retorts 
being partly filled with iron filings and lathe turnings. The 
distilling temperature is 600 deg. Cent. There is a slight down- 
ward slope from the feeding end to the rearward point where 
the retorts issue from the heating chamber. ‘There are two 
pipes to each retort, one of which feeds solar oil and the other 
water, and the vapours are drawn through the retort by means of 
an exhauster, and passed through a dephlegmator where part 
of the heavier distillates are separated. The remaining gas 
passes through a water cooler where a further proportion of 
distillates are separated, and as the gas still contains spirit 
it is run through a scrubber containing solar oil. The scrubber 
oils and those coming from the condensers are re-distilled in a 
steam plant where the crude spirit is fractionated, and the 
distillates finally washed and refined in ordinary agitating plants. 
The yields claimed are petrol 39 per cent., solvent spirit 13 per 
cent., varnish 13 per cent., gas 30 per cent., carbon 5 per cent. 
A large plant on a commercial scale is now in operation. 

The Lampiough process is in its main features similar to Sir 
Boverton Redwood’s high-pressure distilling plant, with high 
temperature. The cracking surface is increased by using nickel 
bars, and water is also employed, it being claimed that the 
hudrogen of the water combines with the carbon of the oil, and 
that by these means petrol is practically produced within the still. 

The New Petrol Recovery process, which is a reconstructed 
design of continuous coking and cracking distillation, has been 
patented by A. E. v. Groeling, of Vienna, and has been adopted 
at various refineries on the Continent, and is designed on practical 
experience with the above coking and cracking plant. This 
plant holds the mean between fractionating and destructive 
distillation. The process is continuous, and the cracking surfaces 
can be increased or decreased as required. ‘The distilling tem- 
perature is the same as that employed for distilling residues 
regulated to a degree necessary for the oil treated. The distilla- 
tion is directly connected with a pre-heating and simultaneous 
scrubbing system. The upper part of the scrubbing and pre- 
heating tubes form cracking surfaces over which the still-boiler 
flue gases pass. The distilling gas when leaving the still is 
forced through these tubes, and is cracked when it comes in 
touch with hot cracking surfaces. At the same time the gas 
pre-heats the fresh incoming vil, and is also scrubbed by the 
latter. The remaining gas is conveyed to specially constructed 
plate dephlegmators, where rising from plate to plate, it separates 
trom its heavier spirits. ‘The latter settle on each plae, through 





through sight gauges, where the course of the process can be 
watched, samples taken, &c. ‘he residues of the first still 
overflow into the next at the same rate as the first still boiler is 
fed. The residues of the last still boiler are mixed with the 
fresh oils, and are re-run. 

The results of experiments with this plant are as follows :—A 
heavy Galician crude oil residue, which was very difficult to 
crack, yielded 25 per cent. of petrol of from 0.680 to 0.720 
specific gravity with low boiling points; 15 per cent. of heavy 
petrol of 0.750 to 0.780 specific gravity ; 15 per cent. of light 
crack kerosene which could be used in stationary engines, and 
the remainders liquid fuel and 8 to 10 per cent. of permanent gas. 


BEenzcr, 


The employment of benzol is a question which has come to the 
front very much during the past year. While the supplies of 
this fuel are somewhat limited at the present time, we have the 
authority of the editor of the Commercial Motor for the statement 
* that by the end of 1915 some 70 million gallons of this fuel 
will be produced per annum, and without reckoning in the 
potential yield which may be turned into account at any time of 
emergency by stripping town gas of its benzol.’’ A production ot 
this magnitude alone would undoubtedly tend to prevent any 
further rise in the price of petrol, and there is evidence that it 
is being increased yearly, so that it will probably mean a reduc- 
tion in the price of fuel generally, In 1906 the supply was 
stated to be four to five million gallons per annum, one-third of 
which was exported. In the evidence given before the Royal 
Automobile Club Petrol Committee the amount now available 
was giveri by one witness at ten million gallons, and by another 
at 23,460,000 gallons of crude spirit yielding 25 per cent. less 
spirit when distilled for motor use. . : 

In Germany, the approximate production in 1909 was 
16,000,000 gallons, increasing to 28,000,000 gallons in 1912. 
The amount of benzol produced by gasworks does not probably 
exceed 1,500,000 gallons per annum. It is the object of the gas 
maker to retain as much benzol as possible in order to enrich 
the illuminating quality of the gas. By the use of vertical 
retorts the output of tar and benzol is increased without 
reducing the gas output, and in course of time the vertical 
retorts may supersede the horizontal ones, but even a complete 
change would not more than double the output of gasworks’ 
benzol. The coke ovens are a more prolific source of benzol. 
With recovery ovens the supply is about 10,000,000 gallons, and 
assuming that all the coke was produced by by-product recovery 
ovens there would be a yield of about 30,000,000 gallons from 
this source. The present price of benzol is about Is. 4d. per 
gallon retail and about Is. in easks at the makers. This is 
a much higher price than that which prevailed some years ago, 
when benzol was sold as low as 5d. to 6d. per gallon. If there 
is any certainty of the present price of fuel being maintained, it 
will no doubt encourage the further installation of recovery 
plants. y : 

With low temperature distillation, the temperature for dis- 
tillation is only about 450 deg. Cent., as against 1250 deg. Cent. 
in the high temperature processes employed in gasworks and 
recovery plants. Further, the tar with low temperature dis- 
tillation is susceptible to ‘ cracking,” being paraffinoid in 
character, by which a further yield can be obtained, and the 
fuel has, therefore, more of the qualities of petrol than benzol 
produced by high temperature distillation, A process which 
has recently been developed is known as the tarless fuel process, 
the principle of which is the carbonisation of coal with low 
temperature and high vacuum. Under this system from 4 to 
10 gallons of motor spirit per ton of coal is claimed, together 
with a fair yield of fuel suitable for Diesel motors, and a fuel from 
bituminous coal with a good physical texture free from tar. 

In view of the large export of benzol—the figures from January 
to August this year being 4,609,687 gallons—it is evident that 
the manufacturers prefer to deal with this fuel in a wholesale 
manner. The bulk of this export is utilised for omnibus and 
taxicab companies on the Continent, where the price of petrol 
is greater even than in this country. Many projects have 
recently been put forward for the more general utilisation of 
coke, and therefore the increased production of tar and fuel oils 
and benzol. It is estimated, for example, that if coke were 
burned in houses instead of coal, there would be an ample supply 
of fuel for the automobile trade, besides heavy oil for Diesel 
engines and steam boilers. These schemes, however, are mere 
visions. There is little doubt that our system of using coal is 
not by any means an economical one, but the question of the 
most economical method of utilising our national wealth is 
outside the province of this Institution. 

In Germany considerable attention is being paid to the more 
economical use of coal. The State Railways, for example, are 
experimenting with coke, which is smokeless and is lighter, and 
at the same time has other advantages. The production of 
coke in 1912 was 29,000,000 tons, of which 4,500,000 tons was 
exported. Germany, by the way, is, I believe, the only country 
in Europe which is able to export coke. P 

Benzol has the chemical formula of C;Hg, and is a water-white 
fluid, with a specific gravity of 0.880, Lieutenant-Colonel Wilton, 
in his evidence before the Royal Automobile Club Petrol Com- 
mittee, gave the following interesting particulars. The quantity 
of 90 per cent. benzol produced annually by the Gas Light and 
Coke Company was 81,500 gallons, and of 90 per cent. toluol 
19,600 gallons, equal to 6.2 gallons per 1000 gallons of tar. The 
distilling points of 90 per cent. benzol are 5 per cent. at 81.8 deg. 
Cent., 20 per cent. at 82.8 deg., 50 per cent. at 84 deg., 70 per 
cent. at 86.2 deg. and 90 per cent. at 93.8 deg.; of 90 per cent. 
toluol, 5 per cent. at 100.8 deg. Cent., 20 per cent. at 103 deg., 
50 per cent. at 107.5 deg , 70 per cent. at 110 deg., and 90 per 
cent. at 115.4 deg. Pure benzol freezes at 42 deg. Fah., and to 
keep it fluid in cold weather a mixture with toluol C,H, is neces- 
sary. To produce 100,000 gallons of benzol and toluol, coal to 
the amount of 1,625,000 tons is treated. The small amount 
produced per annum would only be sufficient for two days’ 
fuel supply for the London General Omnibus Company. The 
cost price of benzol at the gasworks is stated to be 8d. per gallon 
in bulk. At 8d. per gallon there is no profit over selling the tar 
at 3d. per gallon. 

The heat value of benzol is, according to Thomsen, 18,188 
B.Th.U., although some authorities give it at 20,000. However, 
as benzol has a higher specific gravity, the heat units per gallon 
are, benzol 158,000, petrol about 140,000. It is therefore evident 
that, measure for measure, benzol might be expected to give 
greater power than petrol. In actual practice it has been proved 
to give an increase in mileage of about 20 per cent., and from 
12 to 15 per cent. more power. The carburation of benzol 
presents no difficulties, but it is doubtful if the best results are 
obtained with an engine which has been designed for petrol, 
and it is probable that if a type oi engine were specially designe | 
for benzol, greater efficiency would be obtained than by merely 
employing the fuel with an engine designed for petrol. Benzol, 
by reason of its high carbon and low hydrogen, should, like 
alcohol, be capable of standing a higher compression than petrol. 
Dr. Karl Buchner maintains that benzol should be treated 
similarly to alcohol, and contends that the carburetter should 
merely be the atomising and mixing device, and that the cylinders 
should beso designed that during the suction stroke heat should 
be transmitted to the mixture. The best temperature for the 
walls should be determined by experiment. Long stroke motors 
are advocated to assist in the vaporisation, and a compression 
ratio of 9to 10. Dr. Buchner points out that the fact that exist- 
ing petrol motors permit of the use of benzol has made it appear 
as if the question of using benzol were merely a carburetter 
problem, and has engendered a certain indifference to a more 
complete and rational development of the trae benzol motor, 
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By tests conducted by Professor Riedler it has been demon- 
strated that more heat units are required for developing 1 horse- 


power from benzo] than from petrol with the ordinary petrol. 


engine, while with stationary motors specially designed “for 
benzol, with high compression, the consumption of heat units 
is considerably less. Therefore, the waste is one attributable 
to design and not to any inferiority of the fuel. A high com- 
pression, as with aleohol, tends to make a motor less sensitive 
to variations of proportions of the fuel mixture. Dr. Buchner 
suggests the development of a motor with a compression of 
140 1b., with a possible additional equipment for the forcible 
injection of surplus air to facilitate the atomising and com- 
bustion of a high fuel charge. Motors of this class could be 
operated by benzol or other fuel derived from coal distillation, 
inchiding naphthalene. 

The revived introduction of benzol opens up quite an interest - 
ing field for investigation in connection with its use mixed with 
ether hydro-carbons. On the Continent it has been used to a 
considerable extent for mixing with alcohol, and is, | believe, 
successfully mixed with parattin in the proportions of 2 gallons 
of parattin to lof benzol, and with petrol. Some very interesting 
trials have been conducted by Dr. Dieterich with benzol and 
other fuels on an Opel car with an engine having eylinders 
7 mm. hore by 100 mm. stroke, with standard type of ear- 
buretter. The tests were made on a stretch of road 10 kiloms. 
in Jength under equal conditions regarding temperature and 
weather. The results obtained with the different mixtures are 
as follows* :-- 

(1) ther; ordinary ethyl made from alcohol and sulphuric 
acid, containing about 70 per cent. of carbon, 8 per cent. of 
hydrogen, and 22 per cent. of oxygen; specific gravity, 0.718 
to 0.725; calories, 9060 per kilo. ; price in Germany, minus 
the tax, 0d. per kilo. Used as fuel, unmixed,, quickly 
stalled motor, mainly by reason of the great cooling produced 
by the rapid evaporation of this highly volatile liquid. 

(2) Petroleum ether, CH, CyHjo, C;H)2—mainly the latter, the 
pentane -containing 85 per cent. carbon, 15 per cent. of hydro- 
ven; specific gravity, 0.650 to 0.680; calories, 11,000; price 
73d. Results poor, as under (1). 

(3) Ordinary petrol hexane, heptane and octane — carbon, 
85 per cent; hydrogen, 15 per cent.; specific gravity, 0.680 
to 0.720: ealories, 9500 to 11,000; price 7d. per kilo. 
Produced a maximum speed of 50 kiloms. per hour with a con- 
sumption of | litre for 8 kiloms. The usual advantages over 
henzol and heavy petrol in the way of responsive acceleration 
and the greater power arising from rapid flame propagation. 

(4) Heavy petrol—octane and higher grade paraffin carbon, 
85 per cent.; hydrogen, 15 per cent.; specific gravity, 0.730 
to 0.760; calories, 10,500 : price 5jd. Produced a maximum 
speed of 44 kiloms., and a consumption of 1 litre for 7 kiloms. 
Motor sluggish and acceleration slow. 

(5) Benzol, (gH, ; carbon, 92 per cent.; hydrogen, 8 per cent.: 
speeitic gravity, 0.8997; calories, 9500 to 10,000; price 4d. 
Gave 9 kiloms. to the litre, but a maximum speed of only 
$25 kiloms. Same drawbacks as with heavy petrol. 

(t)) Heavy petrol and ethyl ether, equal weight parts ; price 8d, 
Results poor ; very little power. 

(7) Same ingredients, proportion 1 to V3; Results 
poor, showing ether to be useless for admixture, apart from 
price consideration. 

(8) Heavy petrol and petroleum-ether, equal parts; specific 
gravity, 0.701; calories, 10,000; price 63d. Gave 8 kiloms. to 
the litre, maximum speed 45 kiloms. The acceleration was 
better than with heavy gasolene alone. 

(9) Same ingredients, proportion 1 to 1}. 
almost as poor as with petroleum-ether alone. 

(10) Benzol and petroleum-ether, 1 to 14; specific gravity, 
0.705 ; calories, 10,750; price 6}d. Gave 8 kiloms. to the litre ; 
maximum speed, 48 kiloms. Acceleration and results generally 
better than with benzol alone. 

(11) Same ingredients, equal parts ; specific gravity, 0.725; 
calories, 10,500; price 53d. Gave 8 kiloms. to the litre ; maxi- 
mum speed, 50 kiloms. Took grades on third speed which with 
ordinary gasolene required second speed. An important improve- 
ment upon unmixed benzol. 

(12) Same ingredients, proportion 2 to 1; specific gravity, 
0.797; calories, 10,300; price 5d. Gave a little more than 
8 kiloms. per litre, and a maximum speed of 54 kiloms. Took all 
grades with higher gears than possible with other fuels. Good 
acceleration and lively explosions. Better than ordinary petrol 
of 0.680 to 0.720 gravity. 

The supplies of benzol seem to vary very considerably in 
quality, and in view of the position that benzol seems likely to 
take as a motor fuel, the present time would appear to be an 
opportune one for some standard of composition to be decided 
upon. The best volatility and the permissible amount of 
impurities such as sulphur should be ascertained and fixed, 
there should also be some limit to the amount of toluol which it 
is necessary to add to keep the fluid liquid at low temperatures. 
The worst feature in connection with benzol is, of course, its 
smell, but it is a fuel which must be encouraged by all possible 
means. 

Some attention has been given to the use of naphthalene as a 
fuel, A trial was recently carried out in Paris with a two- 
cylinder Renault cab fitted with a special carburetter consisting 
of a melting receptacle in which the supply of melted naphthalene 
is maintained by the exhaust at a heat above its melting point, 
and from which it is conveyed to a heated float feed carburetter. 
The engine has in the first instance to be started on petrol in 
order to heat up the naphthalene. ‘The time oecupied in running 
on petrol before the naphthalene can be switched on is 13 min. 
37 sec. A stop of 10 minutes can be made without any further 
use of petrol, while a stop of 16 minutes necessitates its use. 
The consumption worked out at 14.228 kilos. for 100 kiloms., 
at an average speed of 34.4 kiloms. per hour. The price of the 
tuel was if. per 100 kilos., bringing the cost per 100 kiloms. up 
to 0. 85f., to which must be added the petrol for starting. 

In another test conducted by the Automobile Club of France, 
2 ear when running on naphthalene showed an economy of 
60 per cent. over petrol. In Germany the Gas Motoren Fabrick 
Deutz construct # stationary motor specially designed for this 
fuel. The production of naphthalene in Great Britain is about 
126,000 tons, in Germany 175,000 tons, and in France 30,000 
tons. The chemical formula is C,H, melting temperature 
49.2 deg. Cent. and boiling point 218 deg. Cent. The combus- 
tion of naphthalene is very similar to that of benzol, and with 
practically the same heat value. The price of naphthalene in 
Great Britain is about 75s. per ton, and its production is con- 
siderably greater than that of benzol; but to convert it into a 
practical fuel for motors is, I venture to say, more the work of 
the chemist than the engineer. I understand that a Belgian 
chemist has succeeded in reducing it into a permanent liquid 
hy means of a solvent. 

The chemical change which takes place in the combustion of 
henzol and naphthalene is as follows :— 


price 9d. 





The results were 


Benzol. Oxygen. Carbon dioxide. Water. 
CsHy + 150 = 6CO. + 34.0 
78 ger. + 240 gr. = 264 ¢r. + 54 er. 
Naphthalene. 
YoHs + 240 = 10C0O. + 4H.0 
128 gr. 384 gr. = 440 gr. + 72 ar. 


A good deal has been heard about energising, or “ doping,” 
petrol by, among other substances, picric acid, which contains 
48 per cent. of oxygen, but it does not readily dissolve in petrol. 
Ammoniuin nitrate, containing 60 per cent. of oxygen, is another 
suggested energiser, but this again is only slightly soluble in 
petrol, and the same difficulty has to be faced with acetylene gas. 
It is, of course, oxygen that is required in order to energise, and 
the only known means of admitting this is through the inlet pipe. 


* Automobile Rundschau, 





Creosote has recently been referred to as an available material 
for the production of motor fuel. It is a coal tar distillate of 
from 0.940 to 0.980 specific gravity. The creosote oil usually 
contains about 40 per cent. of naphthalene. Cracking of creosote 
oil has often been attempted in Germany and given up, one 
reason being the sulphur content which spoiled the distillates, 
giving them a most objectionable smell. Again, the temperature 
required for distillation is very high, and success was practically 
only achieved at one special temperature. Below that tem- 
perature the output of benzol was very small, and above it 
the benzol turned into naphthalene. The amount of benzol 
obtained by this German process was about 2 per cent. The 
cracking of creosote is a very much more complicated proposition 
than with crude oil, and, further, it is a coal tar product obtained 
with a high temperature retort distillation, and is therefore in 
itself a crack product. Further development in the employment 
of this material will be awaited with interest. There is, however, 
no evidence as yet of any commercial treatment. 


Birumtnous Coat. 


A raw material which up to now has not been much considered, 
but which will certainly play an important part in the future, 
is bituminous coal. Not only are its resources almost untouched, 
the coal being a very inferior fuel coal, but the coal itself lies 
in many cases very near the surface, and is therefore cheaply 
and easily raised. Taking « bituminous coal as found on the 
Continent, the average yield of crude oil would be between 8 to 
12 per cent. per ton of dried coal treated on the low temperature 
distilling system, @.e., from a retort plant treating 100 tons of 
dried coal per day, from 8 to 12 tons of crude oil would be 
obtained. Of this crude oil, 30 per cent. is light and 60 per cent. 
heavy crude oil; the remaining 10 per cent, is permanent gas and 
coke and acid products, which, however, cannot be regarded as 
losses, pyridine base being recovered therefrom. The crude oil 
has a specific gravity varying from 0.850 to 0.980. ‘The light 
and heavy crude oil is separately re-distilled, the former yielding 
in the fractionating process benzine, 5 per cent. calculated on 
the total erude, kerosene —light and heavy—and gas oils. 
The heavy crude oil yields heavy kerosene, and gas oils, which 
are excellent liquid fuels, light paraftin wax containing oils and 
heavy paraffin containing oils. 

The benzine obtained is of rather a heavy kind, and resembles 
more the shale naphtha or benzol, but is decidedly a very 
efficient motor spirit. ‘The kerosene also is very heavy, and if 
intended for lamp oil must be used in lamps with special burners. 
For our petrol industry, it will probably play an important part, 
for if re-distilled in a really economical cracking or topping 
plant, it could be further fractionated into light petrol and light 
kerosene, solvent spirit, &c., and the quantities thus recovered 
would be very considerable, increasing the total petrol output 
by at least another 5 per cent. The gas and blue oils would 
not be available for this process, since very probably the Govern- 
ment would lay hands upon them as * liquid fuel.” ‘The kerosene, 
however, although too heavy as a lamp oil, would be too light 
as boiler fuel. The retort coke obtained with some low tem- 
perature distillations is of a very good quality, and is a valuable 
by-product. In ordinary bituminous coal distillations from 
about 25 per cent. to 35 and 40 per cent. of coke are recovered, 
calculated on the quantity of dried coal treated. That the 
United Kingdom possesses coal of this kind, and in no less quan- 
tities than continental countries, | have no doubt, and experts 
who have a very good knowledge of the country’s coal storage 
have confirmed this. 





SHarte Inpustry. 


Something similar in treatment and yields is the bituminous 
shale industry, but whereas in the bituminous coal distillation 
low temperatures are adhered to, the shale retorts are worked 
under very great heat ; the larger number of the existing retort 
systems work at about 1400 deg. Fah., if not more. The main 
product is sulphate of ammonia, of which the bituminous coal 
has only comparatively small quantities. The yields of crude 
oil are from 8 to 15 per cent. It is very likely that if treated in 
some kind of low-temperature distillation, the quantity of crude 
oil could be increased, but this would probably be at the expense 
of the sulphate of ammonia output. The amount of recovered 
naphtha is very small, 1 to 3 per cent. at the most, calculated on 
the crude treated. Of this only a certain small percentage is 
light naphtha suitable as motor spirit. As far as the other oil 
products are concerned, the shale industry is extremely lucrative. 
Three different sorts of kerosene are produced which enjoy 
a good market, also naphtha motor spirit, gas oil, different 
qualities of lubricating oil and heavy naphtha, besides paraffin 
wax, hard and soft, and paraffin grease. The shale coke which 
is recovered in the crude oil or first distillation is just as valuable 
as the same product obtained from bituminous coal. ‘The retort 
and distilling permanent gas is used as retort and still-boiler 
fuel, and as an illuminating gas ; the calorific value and illuminat- 
ing power is good. 

The shale industry, although of the greatest importance to us 
on account of its excellent oil products, will not help us towards 
a solution of the pending motor spirit question. The quantities 
coming from that source are very small indeed, and although they 
could be increased by “ topping” one or other of the heavy or 
waste oils in order to produce a motor petrol, or by using a light 
oil enrichment process, the quantities of oils which would be 
suitable for this special purpose are not available. The gas 
and blue oils, as well as any oil which could be used as liquid 
fuel, stand under contract. Kerosene which could be used for 
cracking purposes sells so well that there is no need of further 
treatment. Besides, in order to make a large cracking plant 
luerative, the plant must not only be very economical, but the 
raw material which is to be used must also be cheap. In short, 
the very oils which may come under consideration for the pro- 
duction of motor spirit by means of eracking, such as heavy 
kerosene and gas oils, realise very good prices, while of the other 
waste vils of any kind there is shortage. Here is a distinct 
difference between the shale and the coal industry. The latter 
has quite large quantities of oil products which are not of the 
best quality, and are neither one thing or the other. Some of 
the kerosene is too heavy for burning oil and too light for liquid 
fuel, and consequently does not realise full market prices like 
the shale products, and it would therefore pay much better to 
subject them to “ cracking.” 

Shale deposits are found in Dorsetshire, but unfortunately the 
proportion of sulphur in them is so great and in such a form that 
hitherto purification has not been possible. These shales yield 
up to 50 gallons of oil per ton, 


(To be continued.) 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

THE InstiruTION OF MECHANICAL ENGINEERS.—Storey’s- 
gate, St. James’s Park, London, 8.W. ‘‘ Modern Flour Milling 
Machinery,” by Mr. Robert B. Creak. 8 p.m. 

PuystcaL Socrety or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, 8.W. 
‘The Ice Calorimeter,”’ by Mr. Ezer Griffiths; ‘‘ An Electro- 
static Oscillograph,”’ by Messrs. H. Ho and 8. Koto. 5 p.m. 


MONDAY, OCTOBER 27ru. 

THE INsTITUTE OF MARINE ENGINEERS.—58, Romford-road, 
Stratford, E. Discussion on the paper read by Mr. T. R. Thomas, 
* The Gyroscope and Gyroscopic Action in Engineering Practice.” 
8 p.m. 





WEDNESDAY, OCTOBER 29rn. 


THe INSTITUTION OF AUTOMOBILE ENGINEFRs (Norra 9 
Enctanp CENTRE).—At the University (Engineering Lecture 
Room). Oxford-road, Manchester. ‘“‘ Siannats of High.s "4 
Automobile Engine Design,” by Mr. L. H. Pomeroy. 7.30 9 

THe INstiruTte OF CHEMISTRY OF GREAT Bripary iy 
IRELAND. ~At the Imperial College of Science and ‘Technology 
South Kensington, S.W.  ** The Research Chemist in the Works. 
with Special Reference to the Textile Industry,” by Mr, W, Pp 
Draper. 8 p.m. ‘ 

THe Instirure OF MarINE ENGINEERS.—The foundation 
stone of the new home will be laid by the Lord Mayor of London 
who will attend with the Sheriffs in state, at 3 p.m. : 


SATURDAY, NOVEMBER 
THe INSTITUTION OF LOCOMOTIVE ENGINEERS, 


Ist. 


Cus fon Hall 





Westminster, S.\W. The Examination, Defeets, anc tepairs 
of Locomotive Boilers,” hy Mr. W. J. Bennett. 7 per 
FRIDAY, NOVEMBER 7rn, 
Tae Insrirution or MUNICIPAL ENGINEERS. 4, South 
ampton-row, W.C. Annual general meeting. Presidential 
address. Discussions on “Temporary Buildings in Relatioy 


to By-laws,” by Mr. T. C. Barralet ; and “ The Need for Stan. 
dardisation in Drainage Details,” by Mr. Arthur Palmer ; “ Pee. 
tricity as a By-product,” by Mr. R. J. Spencer-Phillips. 11,45 
p-in. 
NOVEMBER 
THe Society or Enarneers. -At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. °° The Accretion ay 
Estuary Harbours on the South Coast of England,” by Mr. G. 0, 
7.30 p.m. 


TUESDAY, 


MONDAY, 3D, 


Case. 
NOVEMBER 4ru. 


THe RonTGEN Society. — At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. Presidential address hy 
Professor A. W. Porter, FL.R.S. 8.15 p.m. ; 

WEDNESDAY, NOVEMBER 

THe Farapay Soctery.—At the Rooms of the Chemical 
Society, Burlington House, London, W. A general discussion 
will take place on ~The Passivity of Metals,” to be opened by 
Dr. G. Senter. Papers: —(1) “Some Anodic and Cathodic 
Retardation Phenomena and their bearing upon the Theory 
of Passivity,”” by Dr. G. Grube; (2) * Interpretation of Recent 
Experiments bearing on the Problem of the Passivity of Metals, 
by Dr. D. Reichinstein ; (3) ‘ Photo-eleetric Activity of 
Active and Passive Lrons,”’ by Mr. H. 8. Allen. © Exhibits and 
specimens will be shown by Sir Robert Hadfield, Dr. J. Newton 
Friend, and Mr. R. N. Lennox. 


NOVEMBER 


Denison House, 296. Vauxhall 
Presidential address by Mr, 
7.30. 





12TH. 


THURSDAY, Ire. 
THE CoNncRETE INSTITUTE, 
Bridge-road, Westminster, S.W. t 
kK. P. Wells. Ordinary general meeting. 





THURSDAY, NOVEMBER 20ru. 


Tue INSTITUTION OF MECHANICAL ENGINEERS.—-Autumn 
meeting in Manchester, in the Memorial Hall, Albert-square, 





Manchester. ‘Cutting Power of Lathe Turning Tools,” by 
Professor William Ripper. 7.30 p.m. 
WEDNESDAY, JANUARY 2Ist, 1914. 


British ELecTRICAL AND ALIIED MANUFACTURERS’ 


THE Ma 
The annual dinner of the Association. 


ASSOCIATION, 








CATALOGUES. 


THe British THomson-Hovuston Company, Limited, Rugby. 

We have received a well-illustrated pamphlet dealing with 
controllers and resistances for haulage service in coal mines. 

CHARLES CHURCHILL AND Co., 9 to 15, Leonard-street, Fins- 
bury, E.C.—A very interesting pamphlet on the trueing and 
mounting of grinding wheels has reached us. The publication 
is well illustrated, and contains much useful information. 

Rosey AND Co., Limited, Globe Works, Linecoln.—This firm has 
sent us a well-got-up catalogue which describes crude oil engines. 
The system of working is fully described, and all the component 
parts are illustrated. Prices, weights, dimensions, and other 
particulars of interest to buyers are also included. 

FRASER AND CHALMERS, Limited, 3, London-wall-buildings, 
K.C.-—** Machinery for the Economical Handling of Material ~ 
is the title of a well-illustrated catalogue which has been for- 
warded to us by this firm. Among other things it deals with 
ore conveyors, limestone conveyors, phosphate conveyors, ¢oul 
conveyors, picking belts, stackers for tailings, bucket and tray 
conveyors, locomotive coaling stations, Barling’s equalising gear, 
floating elevators and coal bunkering machines, and electrically 
driven grab transporters. The publication is one of the most 
complete of its kind we have seen. 

Epwarp Woop anp Co., Limited, Ocean Tronworks, Man- 
chester..—We have received from this firm an illustrated patm- 
phlet entitled ‘ Modern Steel Construction,” which describes 
with illustrations a new building now in course of erection by 
Edward Wood and Co. for a well-known firm of tradesmen. ‘The 
building will contain 190,000 super feet of floor space distributed 
over eight floors, and 4000 tons of steelwork is being used in the 
framework. Solid steel columns are employed to carry most 
of the walls, and the building will be surmounted by a huye 
central dome 85ft. in circumference, built of steel ribs. 

Wittans AND Rosrnson, Limited, Victoria Works, Rugby. 
Pamphlet No. 20 has reached us. It has reference to the Willans’ 
rotary air pump systems. We learn from this pamphlet that in 
order to be in a position to offer alternative systems the firm 
has taken a licence fur the Miller-Josse rotary air pump system, 
Patent No. 20,216. his system is being used extensively on the 
Continent, notably by the German firm M.A.N., which has built, 
and is building, a large number of condensing plants of this type 
in sizes up to 10,000 kilowatts. The firm is therefore offering a 
design which has undergone all preliminary experimental work 
and has been thoroughly tried in practice. The system 1s 
exceedingly simple. 








THe New Sewace Works at Sursrron.—In our issue of 
August 8th last we published an article on the new sewage works 
at Surbiton that have just been completed and opened for use. 
In it we stated that the whole works were designed by Mr. H. 'l. 
Mather, the surveyor to the Council, and were carried out under 
his direction and that of Mr. A. P. I. Cotterell, M. Inst. C.F., 
consulting engineer, of Westminster. Mr. Mather has since 
informed us that Mr. Cotterell was in the first place consulted 
by the Surbiton Council to advise it with regard to the 
method of treatment to be employed at the works and the 
arrangement and construction of the tanks, filters, and their 
accessories, and that his recommendations were embodied by 
Mr. Mather in the general design of the works. During tlie 
earlier part of the construction Mr. Cotterell was retained by 
the Council as consulting engineer, but subsequently he became 
joint engineer with Mr. Mather for the purpose of completing 
the effluent sewer, pumping station, and disposal works. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(Prom our own Correspondent.) 


Raw Iron in Birmingham. 
raw iron trade at Birmingham market to-day 
Thursday —was in @ peculiar state. With no prospect of 
a appreciable reduction in the costs of production, smelters 
inclined to reduce prices any further, preferring to 
But consumers would not buy in any respectable 
persevered in their policy of hand-to-mouth sup- 
long they will continue in this way it is hard to say, 


THE 


any 
were not 
limit output. 
tonnage and 


ies. How re 
se it is well known that they have no great stocks, and it is 
‘ it that before long they will have perforce to come on the 


5 
—_ with bigger contracts, Meanwhile prices are stationary. 
Quotations to-day were about > —South Staffordshire common 

dis. to 53s. per ton; part-mine, 53s. to 54s.; best 
92s. Gd. to 97s.; and cold blast, 125s. per ton. 
Northampton firms quote Sis. to 53s., and occasionally to 54s, 
¢ forge iron, Some orders, it is asserted, have heen 
50s. Derbyshire makes can be bought at 53s. and 
upward North Staffordshire forge remains at GIs. to 62s, 
and best 70s. Foundry qualities of iron ot all the districts are 
proportionately hetter demand than forge. ‘This is note- 
hy as indicating a fairly favourable condition so far as 
, concerned of the ironfounding and engineering indus- 


forge Hon, 
all-mine forge, 


for greys 
accepted at 


in 
wort 
demand ts 
tries at date. 


Raw Steel Trade. 

In the raw steel trade a report is current that we are 
coon to witness a recommencement of American competition 
on this side. The statement is that American consignments of 
Bessemer bars and billets are to be expected at an early date in 
this country. Obviously the main reason for these shipments 
is to be found ia the want of orders from which the Transatlantic 
works are now suffering. One thing, however, the Americans 
may safely reckon on, and that is that if they do carry out their 
threat the profits on the venture will be very lean. This con- 
dition may very safely be assumed when regard is had to the 
prices which continental salesmen are accepting at the present 
time in this country. Belgian and German billets are priced at 
date at {4 10s. to £4 15s. delivered into this district, while South 





Wales and Leeds makers quote £4 17s. 6d. to £5 and £5 2s. Gad. | 


per ton, 


Rolled Steel and German Competition. 

The late reduction in prices in the heavy rolled steel 
market has brought forward a moderate amount of business, 
but buyers are evidently acting with a good deal of caution. 
Happily. steel masters have a considerable balance of work in 
hand on old contracts, and many of them can fairly afford to 
wait until the buying market recovers its lost energy. There 
must, however, in the natural run of things, come an end to the 
orders now on the books, and then, unless demand improves upon 
what it is now, the manufactured steel trade will be in a bad 
state, Satisfaction is expressed by Midland steel masters this 
week at certain intelligence received from an influential quarter 
in Berlin regarding the matter of Indian contracts for heavy work. 
The statement is that a report has been received from Calcutta 
that it is of little, if any, use for German steel firms to attempt 
to Compete for orders for the supply of rails or bridge material 
in India and Burmah, This is so because “ although no undue 
favouritism is shown by the Indian Government towards British 
manufacturers,” English firms can hold their own. The long 
and intimate acquaintance of all English makers with the 
requirements of the Indian market is stated to be of great assist- 
ance to them in tendering. German steel, it is added, cannot 
expect to be any more successful than Belgian or American- 
Steel angles of local make are quoted this week, delivered Bir, 
mingham, £7, and joists £6 15s. per ton; mild steel plates. 
£0 17s. td. to £7 Ts, Od.; bars, £7 5s. to £7 10s.; and tees, £7 7s. 6d. 





Manufactured Iron. 

The manufactured iron trade shows little change on the 
week, and the market has received no very appreciable impetus 
from the quarterly meeting of a fortnight ago. Even the newly 
declared £9 basis for marked bars is high in comparison with the 
prices which alone unmarked bars command. Some contracts 
for best iron which were taken at the £9 10s, basis have, of course, 
yet to be completed, and the concession of 10s. has met the 
requirements of the market for the time being, business which had 
been held up being now liberated. Quotations this week for 
merchant bars generally vary from £7 5s. to £7 7s. 6d. delivered 
in the distriet, while North Staffordshire crown bars are easier 
at £8 per ton. There is a steady demand for nut and bolt bars, 
prices ruling at £6 15s. to £7 for native qualities. Hoops con- 
tinue at £8 nominal, Makers of gas strip do not report very 
favourably of business, and prices rule at £7 5s. to £7 7s. 6d. and 
{7 10s. for lots of 25 tons and upwards, Galvanised corrugated 
sheets of 24 w.g. remain at £10 17s. 6d. to £11 and £11 5s. f.o.b. 
Liverpool, and the quotation for black sheets, doubles, of a mer- 
chant and galvanising sort is £8 to £8 2s. 6d. A few makers 
quote £8 5s., but the figure is quite an outside one. 


Wages in Nut and Bolt Trade. 
; The operatives engaged in the hand-made—as distinct 
trom machine-made, it should be noted—nut and bolt trade in 
the Black Heath, Rowley, Old Hill, and surrounding districts 
have just been coneeded an advance of 74 per cent. in wages 
without opposition, and the remuneration now being received is 
the highest in the history of the industry. 


Non-union Colliery Question. 

7 The North Staffordshire coalowners and the four work- 
mens unions which have been federated to eliminate non-union 
labour from the collieries have so far been unable to arrive at a 
settlement, and grave issues are threatened unless a decision is 
reached. It will be remembered that 30,000 men are under 
notice to“ down tools ” on November 8th if a via media out of the 
trouble cannot be found. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
A Featureless Market. 


a sii attendance on the Iron Exchange was fairly 
oa cag was a very slow feeling all round. In pig iron, 
sien x eas 1owed little quotable change on last week, there 

*, it anything, a downward tendency. Finished iron and steel 
shows little “ 


nscale movement. Manufactured copper higher. Sheet 
ed eet at late rates, but English tin ingots register lower 
Quotations, 


Stafford Pig iron : Lincolnshire No. 3 foundry, 55s. 9d. to 60s.; 
Nlordshire, 60s. to 60s. 6d.; Derbyshire, 60s. 6d. to 6 





oe hamptonshire, 61s, 9d.; Middlesbrough, open brands, 
: 3 w - to 62s. Scotch (nominal) : Gartsherrie, 73s. 6d. to 74s.; 
a igarnock, 71s,; Nglinton, 71s. 6d. to 72s.; Summerlee, 


ae delivered Manchester, 
fast Coast ditto, 65s. f.0.t. 
Is. fil, to 728 


(28,3 


West Coast hematite, 68s. f.o.t. 
Delivered Heysham: Gartsherrie, 


Glengarnock, 69s.; Eglinton, 69s. 6d. to 70s.; 











Summerlee, 70s. Delivered Preston: Gartsherrie, 72s. 6d. to 
73s.; Glengarnock, 70s,; Eglinton, 70s. 6d. to 71s.; Summerlee, 
Finished iron: Bars, £8; hoops, £8 7s. 6d.; sheets, 
. 6d. Steel: Bars, £7 2s. 6d. to £7 12s. 6d.; Lancashire 
hoops, £8 5s.; Staffordshire ditto, £8 5s. to £8 7s. 6d.; sheets, 
£9 to £9 5s.; boiler plates, £8 12s. 6d. to £8 17s. 6d.; plates 
for tank, girder, and bridge work, £7 7s. 6d. to £7 12s. 6d.; English 
billets, £6 12s. 6d.; foreign ditto, £5 2s. 6d. to £5 7s. 6d.; cold 
drawn steel, £10. Copper: Sheets, strips, &c., £91 per ton ; 
small lots, 11d. per Ib.; rods, £89 ; tough ingot, £81 10s. to £82; 
best selected, £82 per ton. Copper tubes, I1}d.; sold drawn 
brass tubes, 94d.; brazed brass tubes, 10}d.; condenser tubes, 
10}d.; condenser plates, 8d.; rolled brass, 8d.; brass turning 
rods, 7}d.; brass wire, 84d.; yellow metai, 7{d. per Ib. Sheet 
lead, £25 per ton. English tin ingots, £191 per ton. 





The Lancashire Coal Trade, 

There was about an average attendance on the Coal 
Exchange, and the tone in most departments ruled on the quiet 
side. Demand for house coal was normal in character, and the 
colder weather does not appear to have affected the position 
to any great extent. Prices showed little change. Slack 
and engine fuel were rather in buyers’ favour, and there was, if 
anything, rather more being done. There was a quiet feeling in 
the shipping department. Quotations :—-Best Lancashire house 
coal, 17s, 8d. to 18s. 10d.; good medium, 6s, 2d. to 17s.; domestic 
fuel, 13s, 5d. to 4s. 5d.: sereened steam coal, Tis. 6d. to P3s.; 
slacks, 9s. to 10s, $d. per ton at the pit. 


The Engineers’ Club. 

It is definitely announced that the Club premises will 
be open for the use of members on and after November 8th. 
An opening dinner will be held in the Banqueting Hall of the 
Midland Hotel on Friday, November 7th, as it is anticipated 
that the dining-room of the Club will not be large enough to 
seat simultaneously the large number of members expected 
to be present. After dinner it is intended to adjourn to the Club. 


Manchester Association of Engineers. 
The second meeting of the session will be held on 
Saturday evening next, when a paper on “ Engineering Work- 
shop Organisation ” will be read by Mr. Hans Renold. 


Hydro-Electric Power Plant at Chester. 

The formal opening of this plant took place on Monday 
last with all the pomp which is associated with civic affairs in 
this ancient city. The Mayor performed the ceremony, and 
said that by generating the current at the price of 0.35d. per unit 
and selling it at an average of 24d. the works should show a hand- 
some profit. It is anticipated, as pointed out in our description 
last week, that the total annual output of the new plant will be 
about 1,250,000 units, which could be considerably increased if 
the engineer were allowed to raise the level of the weir by a few 
inches. At the luncheon which followed the opening ceremony 
Mr. Britten, the city electrical engineer, was complimented on 
the completion of the works which he initiated. He generously, 
however, credited the contractors, Messrs, James Gordon and 
Co., London, for their share of the work. This firm, | ought to 
state, not only supplied the plant, but also designed and carried 
out the foundation for the power-house. 


Barrow-In-FuRNEsS, Thursday. 
Hematites. 

There is no change to report in the general condition 
of the hematite pig iron trade of this district. There is quietness 
in the market, and the expected smartening up of business has 
not become an accomplished fact, and it is indeed doubtful 
whether such a thing is likely to happen this side of the new year. 
Consumers of iron are content to place orders to cover their 
wants, there being no inclination to place orders for forward 
delivery, and this in face of the fact that much lower prices 
are now being quoted. Makers are asking 70s. 6d. to 71s. 6d. 
per ton net f.o.b. for parcels of mixed numbers of Bessemer 
iron. For special sorts of iron there is a brisk demand, limited 
to certain fields, of course, and about 78s. per ton is being quoted. 
The warrant market is dull. Sellers are quoting ts. 6d. per ton 
net cash. ‘The stores of warrant iron have been further decreased, 
and now represent in the aggregate 12,889 tons, a lower figure 
than has been recorded for a considerable time. 


Iron Ore. 

For iron ore there is a good demand on local as well as 
general home account. Average sorts are quoted at 15s. 6d. 
per ton, and the best sorts are quoted at 22s. 6d. per ton net 
f.o.b. Spanish ores are quoted at Its. to 17s. 6d. per ton, 
delivered to West Coast furnaces. 


Steel. 

There is activity in the steel trade both at Barrow and 
in West Cumberland. At Barrow a good output is being main- 
tained of steel rails for home and overseas buyers, and one of the 
plate mills is busily employed. The No. 1 plate mill at Barrow, 
which rolls the light plates, is still off. The work of repairing 
the damage caused by accident has not yet been completed. 
At Workington there is briskness in the rail mills and in some 
other departments. The hoop mills at Barrow are pretty well 
employed, but no tin bars or billets are being made at present. 
The demand for steel rails is steady without being particularly 
brisk, and heavy sections, which are mostly inquired after, 
are at £6 5s. to £6 10s. per ton. Little is on offer in light rails, 
which are at £7 2s. 6d., or in heavy tramway sections, which are 
at £7 5s. per ton. For steel shipbuilding material there is a brisk 
demand on local as well as general home account. Ship plates 
of average weight are at £7 5s. per ton, and boiler plates are at 
£8 5s. to £8 10s. per ton. Hoops are a fair business at £8 15s. 
per ton. 


Shipbuilding and Engineering. 

These trades are busily employed in every department. 
The name of the new battleship ordered from Vickers Limited 
has been changed from Renown to Revenge. Active preparations 
are in hand to get the battleship Emperor of India into the water 
by the end of November. There is still a big weight of metal to 
be put aboard. The only craft being fitted out at present at 
Messrs. Vickers’ Works at Barrow are two Brazilian river gun- 
boats. 


Fuel. 

There is a good demand for coal, with steam sorts from 
Lancashire or Yorkshire pits at 15s. 6d. to 18s. per ton. Coke 
is in full demand, with Lancashire qualities at 19s. and East 
Coast sorts at 22s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Raw Materials. 

THE pig iron market has developed a little more life 
this week, numerous inquiries having been received from users 
of hematite and basic material, while a few good sales are 
recorded. Prices, while running at a low level, have suffered 
no further decline. Makers anticipate an improved market in 
the near future, for the reasons that prices cannot go lower and 
users generally have got through their contracts. The tonnage 
of iron actually bought is, however, phenomenally small for the 
time of year, A fairly heavy tonnage is going mto consumption, 





although the call for forge iron has not been so restricted for 
several years, 


Finished Iron. 

The bar iron mills remain exceptionally slack, and are 
running irregularly. Iron can be bought from the outside at 
prices which compare favourably with those of the South York- 
shire Association. Makers expect to benefit shortly by the influx 
of work to the wagon-building establishments. Foundries are 
well employed for the engineering departments, and with the 
exception of stove grates and some other builders’ goods, there 
is @ good run on light iron castings. Foundries engaged in 
heating goods are busy. 


The Steel Trade. 

The recovery of trade is still proceeding steadily, but has 
not yet extended to all branches. Progress is being retarded 
by the strike of moulders, and the Dublin trouble is affecting 
«adversely the trade in certain lines. Makers of billets could do 
considerably more work than they have on hand at present. 
Consumption, however, is growing. Machine tool makers in 
the West Riding keep busy, and there is considerable activity 
in gas and oil engines and heavy engineering. These branches. 
together with automobile engineering, are sending to Sheffield 
a lot of business for files, tool steel and forgings. ‘The forge 
hammers working for the trade are distinctly busier, nor is there 
any actual slackness at the rolling mills. The falling off in 
new business since midsummer is attributed largely to the rapid 
decline in iron prices, a tendency which has produced a strong 
spirit of caution among large users of steel and iron material. 
The foreign demand for steel tools, including spades and shovels, 
picks, hammers and edge tools, is larger than ever, and record 
business is being placed by Russia. Canadian and Australian 
business is comparatively quiet, and has not shown much 
elasticity for some time past. Swedish works report increased 
trade and buying from America and Germany, and prices of 
Swedish steel are assuming a firmer tone. 


Round the Works. 

Amongst the new contracts entered into during the 
past week, L learn that Hadfields, Limited, has secured some 
special trackwork for the London County Council's junction 
line at Tooting, and a Rotherham firm has booked an order for 
axles for the East India Railway. There are afew good tonnages 
of steel to be made for abroad, including Dalny (Russia), and 
Antofagasta. In connection with mining work at the latter 
place, a Sheflield firm has a large order for hammer heads, and 
another is executing a contract for shovels and picks for Sydney, 
New South Wales. In the spring trade, one works here has 
secured a very big order from the London and North-Western, 
and the same company is stated to be inviting tenders for engine 
buffer castings upon a considerable scale. One of the Savile- 
street’ firms has booked contracts with the London County 
Council for a quantity of bars of insert steel and a fair tonnage of 
special hard rolled steel plates. 


The Moulders’ Strike. 

Negotiations between the employers and the moulders 
who are on strike have broken down, and a deadlock has resulted. 
The dispute is complicated by the action of the largest employer 
of moulders, whose men have returned to work at an advance of 
2s. per week, bringing up the wage to 44s. The question of 
wages did not enter into the strike originally, and the men were 
ready to return after some non-unionists had been induced to 
join the Society. Now, however, the men are insisting on a 
2s. advance all round, while the employers refuse to agree to 
the raising of a standard rate of remuneration, which ix already 
high. 








Fuel. 

The steam coal market is steady, with no great amount 
of confidence in the future of the position. The tonnage going 
into shipment continues to be heavy, and will probably be main- 
tained at its present level until the end of the year. The demand 
for fuel for industrial purposes is decidedly less than it was a 
month or more ago. ‘There is little forward business done out- 
side some railway contracts extending to next midsummer at 
current rates. The majority of the industrial consumers are 
continuing their policy of buying in the open market. The 
supply of small coal is abundant, and second-rate qualities are 
dropping in price. Current quotations at pits :—Best South 
Yorkshire hards, 12s. 6d. to 12s. 9d.; best Derbyshire ditto, 
lls. 6d. to 12s.; seconds, 10s. 6d. to Is. 3d.: steam cobbles, 
10s. Gd. to Tis. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Iron Trade. 

QUIETNEss still rules in the iron trade, but so far as 
Cleveland pig is concerned a rather improved tone is noticeable, 
and buyers who have been holding off are now coming forward 
with delayed orders needed to meet end of the year requirements. 
The outlook is thus better in the Cleveland pig branch, and some 
fairly good sales are likely to be recorded between now and the 
end of the shipping season. So far, however, what transactions 
have occurred appear to have been still confined to only moderate - 
sized parcels, for early delivery. There is some talk of more 
furnaces going out of blast, and certainly if pig iron prices do not 
improve or cost of production is not reduced the output of pig 
is very likely to be still further curtailed, as manufacturers 
declare that under existing market rates to make pig iron is 
unremunerative. A good deal of iron is being got away this 
month under current contracts, and the total would have been 
considerably higher had there been more tonnage available. 
To date this month the shipments of pig iron from the Cleveland 
district average 3478 tons per working day, the total despatches 
being returned at 66,095 tons. The quantity of pig iron in the 
public warrant store now stands at 166,545 tons, 6291 tons having 
been withdrawn since the beginning of the month. The general 
market quotation for No. 3 G.M.B. Cleveland pig iron is 52s. 6d., 
and sales have been made at that figure. No. 1 Cleveland is 
none too plentiful and firm in price at 55s., whilst No. 4 foundry 
is 5: No. 4 forge, 51s. 9d.; and mottled and white iron each 
51s. 6d., all for early delivery. : 





Hematite Pig Iron. 

Very unsatisfactory accounts are given of the hematite 
branch of the staple industry. Makers are doing very little 
in the way of securing fresh orders for East Coast mixed numbers, 
and the iron they do sell is chiefly for early delivery, consumers 
as a rule hanging back in the hope of obtaining supplies at 
lower rates than rule at present, though how this is to be manage«| 
it is difficult to see, for there does not seem to be much chance 
of bringing down the high cost of production. The ore mer- 
chants will not give way any further, while coke is very firm in 
price, and there is no indication of any early easing of the situa- 
tion. There is at present very little substantial inquiry, and 
trade continues dull. Some sellers put the price of mixed 
numbers at 64s. 6d., but it is stated that no difficulty is experi- 
enced in buying at 64s. for either early or forward delivery, 
and, in fact, substantial contracts might be made at even below 
the latter figure. 


Iron-making Materials. 
There appears to be positively no inquiry for foreign ore. 
Most of the big consumers are still well stocked and others are 
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only disposed to take small occasional cargoes at present prices. 
‘he general market quotation for Rubio ore of 50 per cent. quality 
is 19s., ex ship Tees. It is not easy to get adequate supplies of 
coke, the production of it having been much reduced of late, 
as plenty of coal has not been forthcoming, it being more profit- 
able to sell it for other purposes than coke-making. Medium 
furnace kinds are at present unobtainable at less than 18s. 6d. 
per ton delivered at the works. 


Manufactured Iron and Steel. 

In the manufactured iron and steel trades specifications 
are coming in well against contracts, but the recent reductions 
have had but little effect upon the volume of business, which 
continues disappointing. The shipbuilding trade is very active, 
hut orders for materials are coming out very slowly, in view of the 
probability of cheaper rates. ‘There is enough work on hand 
to keep most of the works busy till*the end of the year, but order- 
books are becoming depleted. The most active department 
is that producing railway material. Rails are being rolled in 
big quantities for users at home and in the Colonies. The 
principal market quotations are > Common iron bars, {7 10s.; 
best bars, £7 17s. 6d.; best best bars, £8 5s.; packing iron, £6 ; 
iron ship plates, £7 to £7 5s.; iron ship angles, £7 15s.; iron ship 
rivets, £8 10s. to £8 12s. 6d.; iron girder plates, £7 5s.: steel hars, 
basic, £7 5s.; steel bars, Siemens, £7 5s.; steel ship plates, £7 5s.; 
steel ship angles, £6 17s. 6d.; steel boiler plates, £8 ; steel 











joists, £6 12s. 6d.; steel hoops, £7 10s.; steel strip, £7 : steel 
sheets, singles, £8 7s. td.; steel sheets, doubles, £8 12s. 6d., all 
less the customary 24 per cent. Cast iron columns, £7 7s. 6d.; 
cast iron railway chairs, £6 10s.; light iron rails, £7: heavy 
steel rails, £6 10s.; steel railway sleepers, £7 10s., all net at 
works. 


Shipbuilding and Engineering. 

The activity in the shipbuilding trade on the North- 
East Coast is maintained. Inquiries for new tonnage continue, 
sv that the outlook is of a very satisfactory character. The First 
Lord of the Admiralty made a tour of inspection of the Tyneside 
shipyards this week. It so happened that Mr. Churchill's visit 
was fixed for a time when the activities on the banks of the river 
at their liveliest, much important work being in hand at all 


are 

the yards. At Elswick Mr. Churchill inspected the battleship 
tio de Janeiro, now practically completed for the Brazilian 
(iovernment, which, however, has decided to sell the vessel 


and Canada is mentioned as a possible purchaser. The engineer- 
ing trades in the North are well furnished with orders. 


Coal and Coke. 


There is little change in the condition of the coal 
market, though the pesition in regard to steam coals shows a 
slight) easing tendency. For Oc tober shipment collieries are 


well sold, but owing to merchants’ inability to secure tonnage 
some good supplies are on offer, and in some eases holders are 
having to make concessions to clear their commitments. Gas 
coals are fairly steady both for prompt and forward positions, 
but the tonnage problem is having an adverse effect on values. 


The general market quotation for best Durham yas coals is 
15s. 3d., with second qualities at 13s. td. to l4s. Coking coals 


are steady and bunkers are more strongly held for prompt and 
immediate future delivery, and prices have appreciated to some 
extent all round. Best bunker coals are I3s. tid. to 13s. 9d., 
and ordinary qualities 12s. 9d. to 13s. The putting out of ovens 
in recent weeks has brought about a reduction in the supplies 
of blast furnace and foundry coke, and the demand is therefore 
not so easily satisfied. Gas coke is 17s. to 18s.; furnace 
ISs. to ESs. Gel.; and foundry coke, 14s, to 21s. 


coke, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Pig Iron Warrant Market. 

‘THE Glasgow pig iron warrant market has been in a 
depressed condition during the week, chiefly owing to discourag- 
ing reports from abroad and severe foreign competition. The 
present low level of prices for Cleveland iron has induced buyers 
to operate to some extent, and a fair amount of business has 
taken place. The total turnover on the week, however, does not 
exceed 13,000 tons, and prices have receded again to the extent 
of 9d. per ton. Consumers generally are only purchasing to 
meet their actual requirements, which do not appeur to be large, 
and the shipping inquiry is very limited. Although some pro- 
ducers are getting rid of outputs fairly well stocks generally are 
increasing and prospects are not promising. There is a feeling 
that if business does not improve blowing out of furnaces will 
have to be resorted to. The number of furnaces in blast in 
Scotland is eighty-four, compared with the same number last 
week, and eighty-eight in the corresponding period last year. 


Prices of Makers’ Iron. 


Prices of makers’ iron are practically on the “ge level 


as last week. Monkland is quoted f.a.s, at Glasgow, No. 1, 67s.; 


No. 3, 65s. td.; Govan, No. 1, 65s.; No. 3, 63s. 6d.; oo 
No. 1, 71s.; No. 3, 67s.; Clyde, No. 1, 72s. 6d.; No. 3, 67s. 6d.; 
Garts sherric, Summerlee, Calder, and Langloan, Nos. 1, 73s.; 
Nos. 3, 68s.; Glengarnock, at Ardrossan, No. 1, 73s.; No. 3, 
68s.; Eglinton, at Ardrossan or Troon, No. 1, 67s. 6d.; No. 3, 
titis, Gd.; Dalmeliington, at Ayr, No. 1, 69s.; No. 3, 67s.; Shotts, 
at Leith, No. 1, ; No. 3, 68s.: Carron, at Grangemouth, 
No. 1, 73s. 6d.; 2, 68s. 6d. per ton. Scotch hematite is 





quoted 68s. per ton for West of Scotland delivery. 
Finished Iron and Steel. 

There is no alteration in the position of the steel trade 
in Seotland. Very little fresh business is passing in the home 
market, and the inquiry from abroad is a:so of little account. 
Specifications continue scarce and makers are finding great 
difficulty in keeping works employed. The manufacturing 
branches of the iron trade are also in much the same position as 
last week. Although employment in the black sheet trade is 
pretty full, this is only maintained with the greatest difficulty, 
the demand being particularly for thin gauges. Works are kept 
employed principally in completing shipments to Canada before 
the close of navigation and in the completion of contracts for 
india. Galvanised sheet makers are also comparatively busy, 
but future prospects cannot be called encouraging. The malleable 
iron trade continues in a depressed condition. The latest reduc- 
tion of 7s. 6d. per ton has certainly enabled makers to obtain a 
more adequate supply of specification against existing contracts, 
but employment is still unsatisfactory, and there is a possibility 
of works being closed down if an improvement is not manifest 
in the near future. The difference between local and foreign 
prices is still sufficient to prohibit competition. Belgian makers 
are quoting £4 16s. per ton f.o.b. at Antwerp for No. 2 bars, 
cormpared with local makers’ quotations of £7 2s. 6d. less 5 per 
cent. for home delivery and £6 10s. net f.0.b. Glasgow. The 
importation of continental products in considerable quantities 
still continues, 


Reduction in Steel Prices. 

At a meeting of Scotch steel makers, held on Wednesday 
of this week, it was decided to reduce steel prices a further 10s. 
per ton. The quotations therefore are as follows :—Boiler 
plates, £7 12s. 6d.; ship plates, £6 17s. 6d.; angles, £6 10s.; 
and bars, £7 10s. per ton, all less 5 per cent. for Clyde delivery 
and 5s. rebate. The export prices remain at £7 for ship plates 
and £7 10s. for boiler plates, less 24 per cent., but it is expected 


that they will be adjusted in a few days by agreement with 
English makers. 


Scotch Coal Trade, 

Continued activity characterised the Scotch coal trade 
of last week. Although there is a slightly easier tendency in 
some places the position of the trade gencrally is satisfactory. 
‘Tonnage is scarce in the West of Scotland district, business being 
somewhat retarded by a dearth of wagons consequent on the 
late arrival of steamers. All classes of round coal are in large 
demand, but in most districts smalls, with the exception of treble 
nuts, are easier. There is a particularly urgent demand for Kast 
Fife qualities, and supplies are difficult to arrange, while in the 
Lothians coal trade secondary steams and treble nuts are com- 
mading most attention. Quotations f.o.b. at Glasgow :— 
Ell coal, 13s.; steam, 13s. to 4s. 6d.; splint, 13s to 15 
gations, 15s. to 17s.; treble nuts, 13s. 9d.; doubles, 12 

2s. Gl.; and singles, IIs. to Ls. 6d. per ton, 












AND ADJOINING COUNTIES 
(From our own Correspondent.) 


Cardiff Coal Trade. 

A DISTURBED and irregular week in coal trade con- 
ditions followed the great explosion at Senghenydd. Several 
temporary stoppages took place in the district, owing to absentee 
miners, who had left for the scene of the disaster. Considerable 
shortness of production had a steadying influence on values, 
the second qualities being chiefly affected. _Monmouthshires 
were still easy and irregular ; house coals steady. Latest : 
Increasing business and a firmer tendency are found in the steam 
coal trade to-day. Tonnage arrivals have improved considerably. 
All Admiralty coals are well booked, and diflicult to obtain. 
Monmouthshires still easy, and house coals a good market. 
It is stated that 340,000 tons of Monmouthshires are required 
for Buenos Aires. Following approximate prices :—Steam 
coal: Best Admiralty large, 19s. 6d. to 20s.; best seconds, 
18s. bd. to 19s.; seconds, 17s, 9d. to 18s. 3d.; ordinaries, Ls. 9d. 
to 17s. 6d.; best drys, 18s. to 19s.; ordinary drys, 15s, 6d. to 
6s. 6d.; best bunker smalls, 10s. 6d. to 10s. 9d.; best ordinaries, 
9%. 9d. to 10s. 3d.; cargo smalls, 6s. 6d. to 7s. 6d.; inferiors, 
6s. to ts. 6d.; washed smalls, lls. to 12s.; best Monmouthshire 
black vein, large, Its. 9d. to 17s. 3d.; ordinary Western ag s. 
15s. 9d. to 16s. 3d.; best Eastern Valleys, 15s. 3d. to 15s. 
seconds, 15s. to 15s. 3d. Bituminous coal: Best ne Bi 
19s. to 2 good households, 17s. to ; No. 3 Rhondda, 
large, 16s. 6d. to 17s.; smalls, 12s. to 12s. ; No. 2 Rhondda, 
large, 12s. to 12s. 9d.; through, 10s, to ; No. 2 smalls, 
7s. to 8s.; best washed nuts, 15s, 6d. to 6d.; seconds, 
I4s. 9d. to 15s. 3d.; best washed peas, 14s, to 14s. d.; 
seconds, 13s. td. to 4s. Patent fuel, 20s, 22s. Coke: 
Special foundry, 28s. to 30s.; good foundry, 23s. furnace, 
19s. to 21s. Pitwood, ex ship, 21s. to 21s. 3d. 


WALES 
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2tis.: 


Newport (Mon.). 

There has not been much activity in the coal trade 
during the past week, and stocks have been very heavy. ‘To-day 
tonnage is improving and there is also a slightly better demand. 
Black veins are steady at recent figures; pitwood quiet, but 
firm. Following are approximate prices :—— Best Newport black 
vein, large, Is. tid. to 17s.; Western Valleys, 15s. 6d. to Lts.; 
Eastern Valleys, 15s. to 15s. 6d.; other sorts, 4s. 9d. to 1d5s.; 
best smalls, Yd. to 8s. 3d.; seconds, to td. Bitu- 
minous coal: Best house, 18s. to 19s.; seconds, Its. 6d. to 
17s. 6d. Patent fuel, 19s. to 20s, Pitwood, ex ship, 21s. 3d. 
to 21s, 6d. 


a3. tis. ws. 


Swansea. 

The anthracite coal market has maintained its firmness. 
Swansea Valley large and red vein are in good demand. Machine- 
made coals are also a steady and good market. Rubbly culm 
and duff rather quiet. There is little business in the steam coal 
section. Following approximate prices :—Anthracite coal : 
Best malting. large, 21s. 6d. to 24s. net ; second malting, large, 
19s. 6d. to 20s. 6d. net; big vein, large, 17s. td. to 18s. 6d., 
less 24 per cent.; red vein, large, 14s. 6d. to Ifs., less 24 per cent. 
machine-made cobbles, 21s. 6d. to 23s. 6d. net; Paris nuts, 
23s. 6d. to 25s. 6d. net ; French nuts, 23s. 6d. to 25s. 6d. net 
German nuts, 23s. 6d. to . 6d. net ; beans, 16s. 6d. to 18s. 6d. 
net ; machine-made large peas, 12s. fd. to 13s. Gd. net rubbly 
culm, 5s. 9d. to 6s. 3d., less 24 per cent.; duff, 4s. to 5s. 3d. 








Steam coal: Best large, 19s. to 20s., «; seconds, 
14s. to 15s., less 24 per cent.; bunkers, 1. to 12s., less 24 per 
cent.; smalls, 7s. 9d. to 8s. 6d., less 24 per cent. Bituminous 
coal: No. 3 Rhondda, large, 17s. to 18s., less 24 per cent.; 
through and through, 13s. 6d. to 14s. 6d., less 24 per cent.; 


to Ils. td., Patent fuel, 18s. 


per cent. 


smalls, 10s. 6d. 
to 19s., less 24 


less 24 per cent. 
Iron and Steel Trades. 


There no abatement of activity at Dowlais, all 
departments having been exceptionally busy during the past 


1s 






week. The following are approximate prices :—Pig iron: 
Standard iron, 5)s. 43d. cash and 51s. 74d. month; hematite 
mixed numbers, 66s. 6d. cash and 6s. 9d. month; Welsh 
hematite, 72s. 6d. to 73s. dd.; Middlesbrough, 51s. 10§d. cash 
and 52s. month ; Seotch, 57s. 9d. cash and 58s. month; East 
Coast hematite, 70s. 6d. to 7Is. ¢.i.f.; West Coast hematite, 
7Is. 6d. f. Steel bars: Siemens, £4 L6s. 3d. per ton: Besse- 
mer, £4 15s. per ton. Tron ore: Rubio, 18s. td. to 19s. Steel 
rails: Heavy sections, £6 10s. to £6 15s. 


Tin-plate and other Quotations. 
The demand for tin-plate has improved a little, and the 
aspect is somewhat brighter. Prices are about as follows : 





Tin-plates: [.C. 20 x 14 » 112 sheets, 13s.; LC. 28 « 20 
56 sheets, 13s. 44d.; LC. 28 « 20 112 sheets, 26s. 3d.; 
I.C. ternes, 28 x 20 x 112 sheets, 23s. 3d. Finished black 


galvanised sheets, 24 g., £10 17s. 6d. 


plates, £9 15s. per ton ; 
£184 10s. cash and £185 three months. 


to £11 per ton. Block tin, 


Copper, £75 5s. cash and £74 17s, td. three months. Lead : 
English, £20 15s. per ton; Spanish, £20 10s. Spelter, £20 10s, 
per ton, ‘Silver, 4 282d. per oz. 





LAUNCHES AND TRIAL TRIPS. 


TRINGA, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson ; to the order of the Cork Steamship Com- 
pany ; dimensions, 300ft. by 45ft.; to carry 3200 tons on light 
draught ; engines, triple-expansion, constructed by Swan, 
Hunter and Wigham Richardson, Limited ; a speed of 12} knots 
was obtained on trial trip, October 9th. 

PonToporos, steel screw steamer; built by Wm. Doxford 
and Sons, Limited ; to the order of National Steam Navigation 
Company, Limited, of Greece; dimensions, 399ft., 52ft. by 
24}{t.; to carry 7000 tons ; engines constructed by Doxford and 
Sons, Limited ; a speed of 10} knots was obtained on trial trip, 
October 11th. 

OLDFIELD GRANGE, steel screw steamer; built by Irvine’s 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of Furness, Withy ana Co., Limited, for Houlder Brothers and 
Co., Limited; dimensions, 400ft., 52ft. by 294ft.; to carry 





8000 tons ; engines, triple-expansion, 2oin., 40in, and 68in. by 


<< 


48in. stroke, pressure 180 lb. per square inch , con tructed | 
Richardsons, Westgarth and Co., Limited ; a speed oi Af 
was obtained on trial trip, October 11th. 

Esurna, steel screw steamer; built by Swan, 
Wigham Richardson, Limited; to the order of tho Ang! 
Saxon Petroleum Company, of London ; dimensions, 393i, 
by 52ft. 9in.; to carry 7000 tons petroleum on a moderate draught; 


12) knots 


Hunter and 


engines, triple-expansion, constructed by the Wallsend Slipway 
and Engineering Company, Limited ; launch, October 14th, 7 
TTOTLAND, auxiliary motor pilot boat ; built by Messrs Tames 

i a 8 


Dible and Sons, of Northam ; to the order of Mr. H 


DP. Blake, 
of Southampton, for the Isle of Wight service ; 0g 


dimensions 









74ft. by 164ft. by 1lft.; engines, motors of 80 brake horse -power 
by Beardmore and Co. ., Limited, of Dalmuir ; the contyict speed 
of 8 knots was exceeded on trial trip, October 13th, 

DuNSLEY, steel screw steamer; built by Wm. Gray and (9, 
Limited ; to the order of the London and Northern Ss). amship 
Company, Limited ; dimensions, 423ft., 55ft. by 2ur), loin, 
to carry cargo ; engines, triple-expansion, 28in., 45in. snd 75i, 
by 5lin, stroke, pressure 180 1b. per square inch ; Lructed 
by Central Marine Engine Works ; a speed of 12) kits Was 
obtained on trial trip, October 16th, F 

ABSIRTEA, steel screw steamer; built’ by Craig, vlor and 
Co., Limited ; to the order of Societ’ Anonima di Nivigaziong 
% Vapore G. L. Premuda, of Trieste; dimension-, 384; 
Sift. din. by 26ft. Gin.; to carry cargo ; engines, trip! expan: 
sion, 26in., 424in. and 69}$in. by 45in. stroke, pressure 180 |}, 
per square inch; constructed by North-Eastern Marine Engi. 


neering Company, Limited ; a speed of 10} knots wa 


on trial trip, October 18th. 


tained 








TANIs, steel screw steamer; built by Irvine’s Ship building 
and Dry Docks Company, Limited ; to the order ot > Moss 
Steamship Company, Limited, Liverpool ; ; dimension-, 362f¢, 
5lft. Olin. by 26ft. 3in.; to carry 6600 tons; engines, triple. 
expansion, 25in., 40in, and 67in. by 45in. stroke, pressure 180 |}, 
per square inch; constructed by Richardsons, Westyorth and 
Co., Limited ; a speed of 124 knots was obtained on tri:| trip, 
October 20th. 

Tuscan PRINCE, steel screw steamer ;_ built by Wm. Doxford 
and Sons, Pallion; to the order of the Prince Line, Limited - 
dimensions, 434ft., 54ft. by 29ft.: to carry 9000 tons; cnyines 
constructed by Wm. Doxford and Sons ; launch, recent!) 

RUEL, steel screw steamer; built to the order of Messrs, 
Turnbull Brothers’ Shipping Company; dimensions, 3067/1, 
50}ft. by 27ft. 4in.; to carry 7000 tons on a moderate dranight - 
engines, triple-expansion, 25in., 4lin. and G8in. by 45in. stroke, 
pressure 180 1b. per square inch; constructed by the North 
Eastern Marine Engineering Company, Limited ; 1 trip, 
recently. 

IMPORTANCE of good factory lighting is emphasised in 
a paper by M. H. Flexner and A. O. Dicker, read before 
the Illuminating Engineering Society at Pittsburgh, Pa, 


The authors show that foreign countries have taken up the 
question a little more seriously than the Americans. 
have had committees appointed by the Government whose 
duties are to study the etfeets of good and bad light ou the 
general health, and report upon methods of bettering 
conditions. Apparently it is the first cost of the installa- 
tion that stands in the way of better lighting, and the 
authors of the paper have endeavoured to show how easily 
and cheaply conditions can be bettered. 


They 


A REPORT by Mr. Percy Griffith to the Sudbury Town 
Council shows that a substantial saving can be realised 
at the waterworks by replacing the steam pumping plant 
with gas engines and suction producers, and this course 
has been decided upon. One of the old pumps will be 
fitted with new gear and driven by the new plant, but the 
other is to be replaced. The cost of engines and producers 
in duplicate, with new pump and gears and other expenses, 
is estimated at £1200, an annual saving in fuel and main 
tenance of £170 being anticipeted. Deducting £104 for 
interest and repayments on a loan for fifteen years, there 
is a net saving of £66 per annum, which will be increased 
to £170 when the loan has been paid off. 


Farmers in such parts of Western Ontario as are 
supplied by the Provincial Hydro-Electrie Service are 
rapidly taking advantage of the opportunity of securing 
cheap power for their farms. In the vicinity of Wood 
stock, Ingersoll, Norwich, and other places where 
tension lines have been constructed, what is known as the 
‘individual farm equipment ”’ is being extensively intro 
duced. It is operated by a 4 horse-power motor, and 
does threshing, corn cutting, milking, hoisting, pumping. 
and other work. Detailed statements from several farms 
where the equipment is in satisfactory operation show 
that the cost of working is only a few cents per hour. 
The price of the outfit is from £120 to £160, and several 
neighbours can own and work one among them. Not with 
standing the big influx of immigrants, nearly all of whom 
gravitate to the towns and cities, there is a chronie com 
plaint of the scarcity of farm labour, and the aid of 
electricity enabling the farmer largely to dispense with 
hired help is eagerly welcomed. The Hydro-Electric Com 
mission, says the Jronmonger special correspondent, 


low 


pushing the construction of low-tension lines for the 
general introduction of the system. 
Dr. Epwarp Hopkrnson’s recent inaugural address 


to the Manchester Association of Engineers contained an 
interesting résumé of the history of the development of the 
dynamo. He mentioned the old machines shown at the 
Paris Exhibition of 1881, and dwelt upon the importance 
of the work of Dr. John Hopkinson from 1879 onward, 
which elucidated the conditions upon which the efficiency 
of the dynamo is based. He showed how the requirements 
of the earlier dynamos led to the development of the high- 
speed engine, and how, as the machines increased in size, 
the multipolar design was evolved, and later the increasing 
commutation difficulties were met by the introduction 
of the auxiliary commutating pole. The question of 
speed came up in a new form on the introduction of the 
steam turbine, which called for higher speeds, introducing 
new problems, which were soon met with alternatiny- 
current mac hinery, but had not yet been completely 
solved in the case of continuous currents. Turning to tlic 
development of the traction motor, he spoke of the gear 
and chain drives in the early tramways, the original 
direct-driven locomotives of the City and South London 
Railway, and the subsequent return to gear driving. He 
then spoke on the use of variable speed motors for gener:'! 
purposes, and in his concluding remarks referred to tlir 
accurate methods of measurement available in electrics! 





engineering. 
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—_— 
NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
: (From our own Correspondent.) 


Rheinland-Westphalia. 
No change can be noticed in the demand and consump- 
von and steel, the general tone remaining quiet, with 


ad nding downwards. At a meeting of bar makers at Hagen 
- the Lith inst. the prices of merchant iron for sales in the first 
quarter ©! i914 were fixed at M.135 to M.138 p-t.; rivet iron, 
M.158 } horseshoe iron, M. 145 p-b. Chis means a reduction 
{fad pt. on former quotations. The plate and sheet trade 
continues in a lamentable condition, and the large output of 
the mts can only be disposed of at ruinous prices. Heavy 
plates aid to have: been offered at M.102 to M.104 p.t. 
Sheet » only with ditticulty realise M.120 to M.125 p.t. From 
the sé finished steel trade pretty good accounts are given, 
the demand on home account having shown increasing life, 
while | ign consumption continues regular at fairly stiff rates. 
Varying accounts come in from the girder and sectional iron 
market, consumption being rather better this week than last. 
Foreign demand is satistactory. lhe depression so long com- 
plained of continues in the bar industry, although the number 
of contracts placed has somewhat increased since the last reduc- 
tion in prices, but the work available is not sufficient to secure 


wood eriployment to the mills, and a restriction in the working 
1, The current quotation 


hours has even been contemplated. 
for iron bars, good merchant quality, is M.143 p.t. Business 
in wire rods is toierably brisk ; prices are expected to meet with 


a reduction of M,6 p.t. shortly. A very slow and insuflicient 


business is reported to be going on in wire nails. The ascertain- 
ment of the deliveries of the Steel Convention for September 
this vear was issued on October I4th, and is rather unfavourable 
as showing a falling off as compared with August deliveries in 
railway inaterial, and in sectional iron, ‘Total deliveries for 


September were 520,392 t., compared with 524,549 t. in August 
this vear, and 510,084 t. in September, 1912; in semi-finished 
steel deliveries amounted to 142,522 t.. compared with 127,504 t. 
and 152,449t.; railway material, 247,325 t., compared with 
4i).222 t. and 179,152 t.; sectional iron, 130,545 t., compared 
with L35,823 t. and 178,483 t. 


Coal. 
The business in coal and both in Rheinland- 
Westphalia and in Silesia has retained its former healthy con 
dition, house fuel having been in a slightly improved demand 


coke 


during the week, 
Austria-Hungary. 

\ very quiet tone still characterises the iron and steel 
trade, consumers acting with much caution. Trade in all 
departments of the iron and steel industry is more or less 

y Pit coal and brown coal meet 
with a lively and # rather increasing request. There is no new 
feature to report in connection with the iron and steel market ; 
indeed, the position is very disappointing. There is very little 
substantial inquiry, and home as well as foreign trade continues 
cull. Further reductions in prices have been announced here 
and there, without, however, giving the needed spurt to business. 
lhe lack of confidence in the future continues. During this 
and Jast week demand for all descriptions of fuel has been well 
sustained, prices showing little or no change as compared with 
the quotations of previous weeks. 


irregular, and rates are weak, 


France. 

No quotable change is reported in prices, but, if any- 
thing, there is rather a stiffening tendency both in pig and manu- 
factured iron. The market for all kinds of scrap iron is idle. 
Manufactured iron and steel have been in fair demand on home 
account, while foreign consumption is comparatively limited at 
present. A good activity continues in the railway and engineer- 
ing industries, and this helps to maintain the healthy tone that 
prevails in the iron trade. There is a full demand for coal 
as well us coke, domestic consumption being on the increase. 
Rates show no alteration, but the general tone of the coal market 
is pretty firm. 





AMERICAN NOTES. 
(From our own Correspondent.) 


New York, October Sth. 

Nhe abolition of duty of 15 cents a ton on iron ore and of 
2.50 dols. on pig iron will make no immediate room for imports. 
Heavy cuts have been made in rolled iron and steel products, 
hut ne importations are in sight as a result. In the domestic 
narket cast iron pipe is still in heavy demand, with fair activity 
in basic, foundry, forge, and malleable. Argentina is inquiring 
for 10,000 tons of steel rails and Siam for 8000 tons, with some 
inquiries from South American countries. No further definite 
mformation is yet available as to when the big steel rail orders 
will be placed, but action is daily expected. Rail orders for the 
week foot up 60,000 tons so far as reported, and the rail mills 
are hopeful that their roliing capacity will be kept pretty well 
employed for some months. The volume of business in iron and 
steel is spoken of as dull in comparison with recent weeks. The 
trade is closely watching for the possibility of importations of 
mill aud furnace products, with scarcely any present indications 
that there will be any business abroad. Business in structural 
material is somewhat larger this week, though orders are of 
moderate dimensions. Much business in structural business is 
pending, and mill owners look for an improving demand for 
delivery during the winter months. Reported pig iron sales for 
the past week are 25,000 tons foundry, 30,000 tons basic and 
Bessemer, and 10,000 tons malleable. In the eighteen months 
trom April Ist, 1912, to October Ist, 1913, the United States 
made 17,250 tons of pig iron, the average annual rate being 
31,500,000 tons, which is about 6,000,000 tons above the average 
of the two previous years. ‘The full producing capacity of the 
United States is 34,000,000 tons annually, There is an ample 
“upply of Connellsville coke for all purposes. Banking interests 
behind the coke interests have endeavoured to maintain prices 
Mt 2,50 dols., but the effort failed. All large contracts run out 
if the close of this year when new contracts will have to be named. 
Domestic copper producers hold prices very firmly for delivery 
during the rest of the year. There has been a further reduction 
“ft surplus stocks of over 10,000,000 Ib. Lake metal continues in 


very scant supply, and is sold on conditions ‘* when available. 








’ERSONAL AND BUSINESS ANNOUNCEMENTS. 


_ ant DERBY has consented to accept the office of Presi- 
‘lent of the Twenty-ninth Congress of the Royal Sanitury Insti- 
tute, to be held at Blackpool from July 6th to 11th, 1914. 

TSA Midland Manufacturing Company, Limited, of Celtic 
‘orks, Savile-street Hast, Sheflield, has appointed as its London 
“ents Messrs. Law and Thomson, of 49, Queen Victoria-street, 





_-. REDDAWAY AND Co., Limited, of Pendleton, Manchester, 
a ‘ng relinquished the manufacture of conveyors and elevators, 
, 3 . transferred their patterns, stock, &c., to the Hepburn 

te veyor Company, Limited, of King-street, Wakefield. We are 
‘-ked to state that Messrs. Reddaway, as hitherto, continue thie 
annfacture of belting for conveyors, but have ceased the manu- 





lucture of the cngincering equipment. 


BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and 


address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampion-buildings, Chancery-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete specification. 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





STEAM ENGINES. 


14,646. June 25th, 1913.—Meratiic Packinus vor Piston- 
RODS AND THE LIKE, Richard Tonge, of Staneclyffe, Disley. 
The invention relates to metallic packings for piston-rods 
and the like of the kind in which the packing rings (preferably 
two or more in number) are made in two equal segments and 
have the joints covered by stopping bits recessed in the rings. 
The packing rings A are shown fitted inside a stuffing-box B 
and to a rod C, the whole of the packing being secured in position 
by the cover D. The rings A are made in two segments and 
have the joints covered by the stopping bits EK recessed in the 
rings as shown. The rings are pegged to each other so that the 
joints are at right angles, are held to the rod C by the garter 





spring F, and are fitted between two washers G and H, having 
a cover plate K fitted between them. This plate is made in 
two halves or rings tongued and grooved to each other as shown, 
and in the bottom of the groove a waved spring shown on the 
extreme left is fitted, so as to press the edges of the ring K firmly 
against the washers G and H and thus prevents steam getting on 
the backs of the packing rings. A ball joint L is fitted in front 
of the packing in order to allow for any transverse movement of 
the rod C and small end springs N are fitted in a bush behind the 
packing so as to keep all the transverse joints steam-tight. 
October Ist, 1913. 


TURBINES. 


13,464. June 10th, 1913.—ImMprRovEMENTS IN AND RELATING 
to EKxastic From ‘TurBINes, The Warwick Machinery 
Company (1908), Limited. of 83, Cannon-street, London, E.C. 

This invention relates to elastic fluid turbines and more par- 
ticularly to an improved method of securing the running and 
directing blades or buckets of such turbines in place ir the drum 
or casing. In the drawings A represents one of the running 
wheels provided with a dovetailed slot in its periphery containing 
blades er buckets B. The bucket securing member is illustrated 


N° 13,464. 
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at C and is forked so that its lower end can be spread out by the 
pin D in a well-known manner so as to press against the adjacent 
bucket bases. The bases of the two end buckets E and F are 
provided with projecting pieces G on the sides furthest from the 
securing member, which extend well into the dovetail slot so that 
these blades are prevented from being thrown out. For greater 
security pins H may be inserted and riveted through the rim of 
the wheel and passing through the projections G.-—October 1st, 
1913. 


DYNAMOS AND MOTORS. 


21,822. September 25th, 1912.—IMPROVEMENTS IN OR RELAT- 
ING TO COOLING ARRANGEMENTS FOR DyNAMO-ELECTRIC 
MacuHINERY, Siemens Brothers Dynamo Works, Limited, 
ot Caxton House, Tothill-street, Westminster, S.W., and 
Emil Otto Kieffer, of Hough House, Lichfield-road, Stafford. 

This invention has reference to cooling arrangements for 
dynamo-electric machinery of the kind or class in which the 
conducturs are arranged in slots of the stator or rotor—for 





instance, as in turbo-alternators—and are intended to supply 
current to or receive current from an external circuit. Air 1s 
ied through one or more cooling tubes such as hollow con- 
ductors or tubes, pipes, or the like, of any suitable material 
arranged within the insulating sheathing or casing. In the 


N°21.822. 








examp'e shown A represents the cooling tube, which in this 
example forms the conductor, being enclosed in the insulating 
sheathing or casing B and arranged in a slot C next to the 
mouth C! thereof, the rear or inner part D of the slot forming an 
air path for cooling the stator iron. ‘There are five other illustra- 
tions.— October lst, 1913. 


MACHINE TOOLS AND SHOP APPLIANCES. 


29,147. December 18th, 1912.—IMproveMENTS IN LATHE 
AND LIKE CENTRES, Richard Wappler and Friedrich Escher, 
both of Obersachsenfeld in the Erzgebirge, Germany. 

The shaft A of the poppet head has two pressure rings B and 
C, When the rings are mounted upon the shaft A the ring C is 
first put on. The loose ring G and the ball ring K of the nut D 
are screwed into the body K of the bearing and the balls F are 
inserted in the well-known manner. This body EK is mounted 
in #& clamping support R. The lubricating cf the shaft A is 
effected by means of the ring H which turns in the well-known 
manner in the oil reservoir L and effects the lubi.cation. ‘The 
lubricant is filled in at M, and it is drawn off from time to time 
at I to be replaced by fresh lubricant. The centre of the poppet 
head serves for the well-known purpose. The tail end O of 
the poppet head is conical in order to facilitate the putting on 


Ne 29,147. 





of the pressure ring B. The bearing surfaces Q are hollowed to 
facilitate the flow of the lubricant. The poppet head A turns in 
« brass bearing P. The lubricating bearing E, from which the 
shaft A and the tail end O of the poppet head project, as shown 
is mounted in a clamping support R. This clamping support Kh 
is composed of two parts which are connected by means of screw 
bolts U and T. The foot-plate S! of the support bears upon the 
guide Z of the lathe, which has a longitudinal slot. A bolt X 
is screwed into the suppert R from under the guide, the bolt 
projecting through the longitudinal slot of the guide; the 
support R is secured in position upon the lathe by means of a nut 
W and counter-plate V upon the lower end of the bolt X. The 
poppet head centre revolves, and wear is ther:iore eliminated. 
When the work piece is pressed against the point N the pressure 
ring C transfers the pressure of the working piece to the ball 


bearing. The operation is fully described.—October 1st, 1913. 
14,012. June 17th, 1913. New or Improvep METHOD For 


ForMING PARALLEL FACES ON THE ENDs or RAILS AND 
OTHER OBJECTS TO BE BuTt-wELDED, Th. Goldschmidt, 
Aktien Gesellschaft, of 18, Salkenbergsweg, Essen on the 
Ruhr, Germany. 


N° 14. 012. 














The tool consists of a cutting head C, a thin neck portion D 
for entering the narrow gap between the rail ends E and a thick 
shank portion F for insertion in the tool-holder. The cutting 
head C has a maximum width at B B', and the width is gradually 
reduced to the point A, so that inclined cutting edges A B and 
A B! are formed. ‘The tvol is adapted tu be fixed in a holder 








456 


THE ENGINEER 





Ocr. 24, 1913 





——.., 
— 





mounted on guides by means of which the tool can be recipro- 
cated transversely of the rails and can be kept accurately in 
the same path during the operation of facing the rail ends from 
head to foot, the edges A B A B! commencing their cut at the 
tread surface on the head and the tool being gradually fed down 
until the foot is reached. When the tool is brought to the 
working position the point A is introduced into the space between 
the rail ends and the inclined cutting edges A B and A B! come 
into contact with respective rail ends. By reciprocating the 
cutting tool metal is removed from both rail ends and the tool 
is guided on both sides so that it keeps evenly and uniformly in 
contact with the two surfaces operated upon.— October Ist, 1913. 


PUMPING AND BLOWING. 


18,022. August 7th, 1913.—-A CenrriruGAL Pume ProvipEep 
with A RiInG or GuIvE Buckets, Allgemeine Elektricitats- 
Gessellsechaft, of 2-4, Friedrich Karl-Ufer, Berlin, N.W., 
Germany. 

A construction according to this invention is illustrated in the 
accompanying drawing by way of example in section. is 
the ring of guide buckets or blades surrounding a disc, not shown 
in the drawing. This ring of guide buckets or blades is sur- 
rounded by an interchangeable protecting ring B of U-shaped 
cross-section, secured to the casing D by means of bolts C. The 
water chamber formed by the ring B is in communication with 
the pressure chamber F by means of an annular slot E. In 
order to ensure that the water chamber is always full of water 


N? 18,022. 





A 


durmg the working of the centrifugal pump, the total cross 
sectional area of the outlet of the annular slot E ix to @ given 
extent smaller than the total cross-sectional area of passage of 
the guide conduits opening into the water chamber. The 
jets of water, on escaping from the guide conduits, therefore 
~trike a water cushion so that a smooth passage from the pressure 
chamber is ensured and a quick wearing out of the protecting ring 
B as well as of the wall G of the pressure chamber Is avoided. If 
the guide bucket ring is arranged horizontally in such a manner 
that the slot E is at the top, the slot E can be made of any 
desired width, as the water chamber then remains permanently 
filled with water.-—October Ist, 1913. 


MOTOR CARS AND ROAD TRAFFIC, 


6685. March 18th, 1913..-AN Improvep Moror Car, Henry 
Fairbrother, of 33, Cannon-street, London, E.C. 

This invention relates to motor cars having the driver’s seat 
centrally arranged and other seats placed in the rear of the driver’s 
seat, preferably so that the occupants of the other seats 
face the direction in which the car is going, but are not directly 
behind the driver. The invention is designed chiefly to provide 
comfort for the occupants of the rear seats and at the same time 
to contine all the seats to as small an area as possible, in addition 
to which all the seats are so placed that conversation can be more 
easily carried on between the occupants of the rear seat and the 
driver of the car than is usual. In the upper illustration the 











which is simple in composition and effective. In the manu- 
facture of paints and coating materials of this class it has been 
heretofore proposed to mix with various ingredients sulphur 
in various proportions ranging from about LO per cent. upwards. 
The new or improved paint is composed of ordinary white lead 
or similar mate ial with the addition of a comparatively small 
percentage of sulphur in a finely powdered state, such as flowers 
of sulphur, but the paint may also be tinted with any colouring 
matter desired, which will not deleteriously affect the sulphur. 
It is usual to apply two coats of paint and the first coat which 
will act as an anti-corrosive may consist of a combination of 
approximately $ lb. to 1 lb. of sulphur to lewt. of white lead 
or other paint mixed in the usual way and with the usual dryers. 
For the second coat, which will act as an anti-fouling composi- 
tion, a greater proportion of sulphur is added, it may be 2 lb. to 
l ewt. of white lead or other class of paints. The proportion 
of sulphur to paint may, however, be varied to suit circumstances, 
bat the above proportion is always a relatively small one. ‘This 
paint under the action of the sea water. it is stated, will prove 
a thoreugh anuti-corrosive and anti-fouling composition.—October 
Ist, 1913. 


MISCELLANEOUS. 


10,012. April 29th, 1913.-IMeROVEMENTS IN AND RELATING 
TO PORTABLE MACHINES FOR CUTTING ‘TURNIPS AND LIKE 
Roots, Kenneth MeKenzie, of Evanton, in the County of 
Ross and Cromarty. 

This invention has reference to improvements in portable 
machines for cutting turnips and like roots, and consists in an 
arrangement of combined petrol engine or like motor and «# root 
cutter mounted on a wheeled frame, which will be easily moved 
from place to place and be very convenient in use. A petrol 
or other suitable engine A, with its accessories is mounted on a 
wheeled frame or carriage B. preferably fitted with two main 
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guiding wheel D. or tt miuaty 


travelling wheels C and a swivelling 
which may be a 


be a pair of such wheels. The root cutter E, 
horizontal or any other known form of cutter suitable is fitted 
within an inverted conoidal shaped casing or hopper F open at 
the bottom, which is carried on the ends of two curved arms or 
stays G secured to the travelling frame B. These arms G are 
suv bent or curved that the cutter casing or hopper F is carried 
free of the travelling frame B, so that a barrow or other vehicle | 
or receptacle can be placed below the hopper F of the cutter 
to receive the cut roots. The cutter E is driven from the motor, 
preferably by a belt H and pulleys 1.—October Ist, 1913. 








SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 

1,071,695. Tire Protector, J. Brotschneider, San Francisco, 
Cal. —Filed June 5th, 1913. | 

The device consists of a sheet metal band surrounding the tire 
and of semi-circular cross-section and a series of pins extending | 
from each side of the protector, with apertured angle plates | 
| 
| 


[1,071,695] 


| outlet’ pressure controls the operation of the abutinent. 


exploded gases from the explosion chambers to the 
chamber. Valves control adjacent ports of adjacent ©Xplosion 
chambers, and are adapted to retain the gases in the explosion 
chambers under compression. There are means for automatically 
opening the valves after the explosions to permit the exploded 
gases to actuate the rotor. There are twenty-three clains, 


Working 


RebucING VALVE, 


1,071,777. FLuip PRESSURE H. M, p 
Murphy, Pittsburgh, Pa., assignor, by direct and mesy, 
assignments, to the Westinghouse Air Brake Company 
Pittsburgh, Pa., a Corporation of Pennsylvania. File] 


March 2\st, 1908. 
The regulator comprises a main valve subject on one side to 


the outlet or low pressure and on the opposite side to the pressure 









of a chamber having a restricted port communicating with the 
inlet or high pressure. There is a movable abutment for operat. 
ing this valve: a regulating valve mechanism governed by the 
An 
auxiliary valve carried by the abutment and operated by the 
movement thereof allows the fluid to escape from the chamber, 
There are four claims. 


TRACTION Kiev vrors 


LO72 138. Seeep Recuiaror ror 
; assiqnor to Otis: Elevator 


Kk. S. Matthews, New York, N.Y., 
Company, Je reey City, N.J., a Corporation of New Jersey 
Kiled October 29th, 1907. 
The inventor claims the combination of a rotatable rieniber 
having a main motor for driving it, with an auxiliary motor also 








{L.072,138] 

















seats are of bucket type, and the driver's seat X is practically | 
1 


‘exerting a driving action on the member and having a connection 
| ith it through which power from the main motor may be tran 

| mitted to the auxiliary motor, There is a frictional connection 
| between the auxiliary motor and the rotatable member permitting 
| 


N° 6,685. 
a Variation in the relative speed of the member and the auxiliar 
motor, There are thirty-three claims. 


1,072,267. ENGIne Starter, G. J. Spohrer, Franklin, I'a., 
assignor to Wilson Motor Starter Company, Franklin, Ia. 
Filed June 29th, 1911. 

The engine shaft passes through the casing and a clutch 
member is feathered to it. A yoke is pivotally supported above 
the clutch member and engages it so as to slide the clutch member 
longitudinally along the shaft. The clutch member has teeth 
on one side and a gear wheel is loosely mounted on the shaft 
having teeth on its side adapted to engage the teeth of the clutch 
member. A second gear wheel is loosely mounted on the shaft 
‘ on the side of the first-mentioned gear wheel opposite the clutch 
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secured to these pins. Serew eyes having stems extend through 
the apertures aud the rim ; bolts passing through the screw eyes 
are serewed into said angle plates. Coiled springs surrounding 





the bolts, are compressed between the serew eyes and the 4 

augle plates and bolt heads respectively. There are three yj 

claims. y 

g 

1071823. Exrnosive Eneine. bh. ob, be. Sutphin, Davenport, | y 

out of contact with the seats Y and Z, whilst in the lower drawing Jowa, —~Filed July 26th, VOV2. Zz 


the seat X is shown set back a little distance into the seat Y Z. 
It will be apparent that the occupants of the seat Y and Z will 
have a practically uninterrupted front view, which would not 
be the case for the occupant of seat Y if seat X was directly in 
front thereof, whilst ample space is afforded at A for the knees 
and feet of the occupants of seats Y and Z. A receptacle could 
be arranged behind the seat X for the storage of refreshments, 
as, for example, shown by dotted lines at B. A further advantage 
of the invention is that the occupants of the seats Y and Z can 
converse more freely with the occupant of seat X, and if desired 
one rug, water-proof apron, or equivalent can be used by the 
three oceupants as by attachment to the pins C.—October Ist, 
1913, 
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member, and there isa piston stem having a rack on its mndes wh 

Means are provided actuating the piston stem, <o that the rac! 

may engage gear wheels. A tumbler is carried by the piston 

stem, and this tumbler is adapted to engage the yoke during the 4 
initial movement. of the stem to throw the teeth of the clutch ; 
member and gear wheel into cugagement, so that the further 

movement of the stem will rotate the shaft. Spring means wr 

attached to the second-mentioned gear, and are placed under 

tension by the movement of the stem while rotating the sheft. 

The spring means act on the second-mentioned gear to return 

vhe stem to its initial position. There are six claims. 


SHIPS AND BOATS. 


January 7th, 1913. A New ok IMPROVED ANTI-CORROSIVE 
AND ANTI-FOULING Paint FOR SuHips, James Frederick 
Peter, of 85, Barlogan-avenue, Paisley-road, West, and 
Garibaldi Douglas Ross Buchanan, of Myrtlebank, 24, 
Albert-drive, Pollokshields, Glasgow. 

Thi: invention has reference to a new anti-corrosive and anti- 
fouling paint tor ships or other iron, steel, or woodwork 


427. 





The engine comprises a working chamber with a rotor in it, 
and a number of explosion chambers with ports to conduct the 
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A NEW MOUNTING FOR BIG NAVAL GUNS. 


not to be expected that those who have had 
ortunities of studying the mountings of big 
: and opportunities grow less in number 
very day as the secrecy of admiralties inereases 
should he, even broadly, acquainted with the marvel- 
; ism which has been developed in the last 


Iv i 
no Oop 
naval guns— 


lous mechal 


thirty or forty years. Whilst, then, offering our 
yt y : a eee 
ijvies to those who are intimate with all the 
Apoloy ‘ 
ot ils of shell room, magazine, and yun-house, we 
qetaus F 5 

f . , vgn bys 2 ya service TS 
venture tofthink we shall be doing a service to others 


if, before describing a new Elswick mounting which 


we have recently had the privilege of inspecting in 
et : 








Fig. 1 


detail, we describe broadly the general features 
which are to be found in most modern mountings for 
hignaval guns. If we did not adopt this course much 
t what follows would, of necessity, be obscure to 
many of our readers. 

We shall write of a twin mounting, but for con- 
venience shall consider but one-half of it ; for it may, 
with the single exception of training—that is to say, 
the movement of the gun horizontally—be regarded 
as divided into two exactly similar parts by a vertical 
plane. On the deck of the ship is the gun-house, a 
structure built up of heavy armour plate, from which 
project rather more than half the length of the gun. 
The exposed postion of the gun-house has a round 
front, flat side, and a rounded back ; it is closed on top 
hy a sloping roof. This structure forms the shield 
proper; it is continued immediately below in a cir- 
cular form, this part being of comparatively thin steel 
plate and protected from damage by a circular 
armoured wall built rigidly into the structure of the 
ship the barbette proper. Still further down 
another circular of rather smaller diameter, 
known as the working chamber. In its centre is a 
large round opening, below which a huge steel tube, 
known as the trunk, descends almost to the bottom 
of the ship. The trunk, the working chamber, and 
the gun-house are all in one piece, carried on a live 
roller ring, and therefore capable of being rotated on 
their common vertical axis. In training the guns 
the whole of this structure moves. 

Return now to the gun-house. Near the forward 
part is built up a massive steel structure with great 
hearings for the trunnions, which permit the gun to 
he elevated and depressed. The gun itself is mounted 
ina cradle, and the eradle rests on a box-like structure 
called the slide. On the forward part of the slide are 
the trunnions, which rest in the bearings 
already mentioned. When the gun is fired the cradle 
is driven back along the slide by the recoil and is 
eradually brought to rest by an hydraulic buffer. 
The cradle and gun are then pushed out again by 
hydraulic cylinders to the forward or firing position. 
Mlevation is effected by an hydraulic cylinder below 
the slide, All these parts can be seen in the drawings, 
viven as a Supplement to-day, with the exception of 
the recoil and running-out cylinders, which are con 
cealed in the slide. 

The general construction of the mounting will now 
he understood. It is only necessary to add that one 
man, placed centrally in the gun-house, trains both 
He sits with his eye to a telescope sight and 
oves the guns to right or left by turning a wheel. 
He gives his whole attention to keeping his telescope 
pon the target and has nothing else whatever to 
think of. Beside him sits another man with a gradu- 
ated dial in front of him. By turning the dial he 
inoves the telescope slightly to right or left so as to 
allow for the speed of his own vessel, of an enemy’s 


1S 


room 


formed 


cuns, 


vessel, the force of the wind, and so on. He receives in- 
structions ona dial operated from the control stations. 


All he has to do is to make the graduated dial in front | ; 
|face or pad of the breech block to extinguish any 


of him agree with this control dial. He has nothing 
else to do or to think of. These two men, working 


together and yet quite independently, keep the two | then is ready for a new charge. 


the previous charge have been blown out through 
the muzzle by a strong blast of air, and a jet of water 
has been squirted into the chamber and on to the 


burning particles that may be left. Everything 
The cage having 


guns pointing always in the direction of the target. | come to rest a chain rammer forces the shot home. 
The man who fires the gun has nothing to do but to | The rammer is then withdrawn and in quick succession 


elevate the gun and pull a trigger at the right instant. 
There is one gun-layer to each gun. They stand on the 
outside of their guns and each of them looks through 
a telescope at the target. By moving a hand wheel, 


or, in the present case, by moving a lever,each man | 
elevates or depresses his own gun, and as soon as his ! 


Fig. 2 
POSITIONS OF THE CHURN LEVER 


sight is on the target he pulls the trigger and fires. 
It will be seen from this brief description that the 
training and elevating are in the hands of two inde- 
pendent men, one thinking only of bringing his gun 
to the mark horizontally and the other of bringing 
it to its mark vertically. It will be noticed, however, 
that as the man elevating can see the target through 
his telescope he can wait the right moment of training 
to fire. It may, however, be taken as a general rule 
that, since training takes place during the time spent 
in loading the gun, the gun will always be trained to 
the right position before it is ready to be fired. 
Let us now consider the question of loading. If 
reference is made to the drawings it will be seen that 








drives the cordite charges in after the shot. The 
breech closes instantly, the gun is released from the 
lock which has held it at the fixed angle of elevation, 


and it is ready to be fired. 


The rapidity with which this sequence of operations 
is gone through is marvellous. In less than twenty 





Fig. 3 


seconds the charge and shell are whipped up the trunk, 
pushed into the second cage, raised up to the breech of 
the gun, rammed home, the breech closed, and the gun 
ready to fire a second round. We had the pleasure 
of seeing this done with the Armstrong mounting 
we are about to describe.. Furthermore, to show 
how beautiful the interlocking mechanism is and how 
perfect the single lever control, which is the principal 
feature of this mounting, we may say that we operated 
the mechanism ourselves, at the first time of handling, 
with perfect certainty that nothing could go amiss, 
in little, if any, more than a quarter of a minute. 
All that has to be done is on the word “ ready” to 
move a lever round the four sides of a square. The 
motions are interlocked, so 
that they cannot take place 
in the wrong order, and 
another% motion cannot 
begin till the effect caused 
by the preceding motion is 
complete. Thus it is im- 
possible to make a mistake, 
and it is possible for a 
single untrained man to 
load the gun with absolute 
certainty. The only thing 
to say of the motion 
that itis enchanting. The 
feeling of control of the 
enormous power that is 
called into play to deal with 
heavy loads at lightning 
speed, combined with the 
certainty that it will always 
take place with the regu- 


Is 





larity and precision of 
clockwork, is not only 
fascinating but compels 


our admiration of the engi- 
neers who have worked out 
the system. We should 





Fig. 4 


the trunk passes through the middle deck, the lower 
deck, and the platform deck. Below the latter is the 
shell-room, and above it is the magazine. 
are pierced through the trunk on two sides in boththese 

Inside the trunk lifts travel, one for each 
Each lift brings up a shot from the shell-room 
The cages 


Doors 


rooms. 
gun. 

and cordite charges from the magazine. 
are raised at great speed to the working chamber and 
there come to rest. Hydraulic rammers then push 
the shell and the charges into a second cage, which 
at once rises to the rear of the gun. 
time has reached the loading angle, 5 deg. of eleva- 
tion, its breech has been thrown open, the gases of 


The gun by this 


like to say more, but it is 
now time to turn to a more 
technical description. 

The mounting we are 
dealing with has been made by Sir W. G. Armstrong, 
Whitworth and Co., Limited, for a battleship which 
is now under construction at the Elswick Shipyard 
for a foreign Power. 

The system, which is equally applicable to turret guns 
of whatever weight, must not be described as new, for 
every element of which it is made up is well known and 
has been thoroughly tried. The grouping of these 
elements is, however, new, and presents, we think 
it will be admitted, a marked improvement on any gun 
mounting previously designed. The improvements 
lie mainly in the direction of rapid working, as indi- 
cated in our opening remarks ; but eombined with this 
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is economy of men and simplicity of operation. 
With previous L2in. or 13.5in. mountings it requires 
a very well drilled crew to load a gun in 30 seconds. 
This speed of working can hardly ever be maintained. 
But with the present mounting there is, as we have 
already said, no difficulty in loading in 20 seconds. 
Indeed, we are informed that during a trial of endur- 


ance the loading operations were gone through 
two hundred times with a resultant average of 


19 seconds. 

The main feature of the mounting is that one lever 
works all the machinery in the gun-house and thus 
replaces four levers. The one lever performs the 
various operations in rotation by working round the 
four sides of a square, the motion along each side 
performing a distinct and separate operation. First, 
opening the breech ; secondly, placing the gun in the 
loading position; thirdly, raising the gun loading 
cage ; fourthly, working the rammer. Then, by reverse 
motions, withdrawing the rammer lowering the cage, 
&c. tn previous existing mountings these operations 
are all performed with different levers, and another 
lever to bring the cordite charge in position for 
ranuning is also fitted. From the explanation which 
follows it will be seen that the last-named lever is 
not required in the new mounting. 

Now, although all the four motions mentioned 
above are worked by one lever, it must be clearly 
understood that the machinery corresponding to 
each motion is always under control, and can, if 
necessary, be stopped or reversed at any moment. 
But. although a separate motion of the lever is required 
for each operation of the machinery, the valves work- 
ing the machinery are so designed that no motion of 
the machinery which is dependent on a preceding 
motion can take place until that motion is complete. 
The result of this interlocking is that it is impossible 
to work the single lever too quickly or for an accident 
to happen, and yet there is not a single valve in the 
new mechanism which is not to be found in previous 
well-tried gun mountings. This master lever is 
shown in its four positions in the illustrations on this 
page. We call it the master lever 
matter of fact, it engages with any one of four other 
levers, and it is the latter which open the valves. 
but it is known to the makere as the * churn” lever. 
Drawings cannot be given, but it will not be difficult 
to make the action, which is extremely simple, clear by 
words only, with the help of the photographic reproduc- 
tions here given. Looking at view Fig. 1, for example, 
it will be seen that the master lever stands inside 
a square box. The lever is pivoted at the centre of 
the bottom of this box in a kind of universal joint. 
On each side of the box, inside, there is another lever, 
four in all, each controlling a separate valve. These 
levers are pivoted near the bottom. In their upper 
ends are oblong holes. One of these lever heads can 
just be seen in Fig. 4. On the master lever is 
fashioned a strong cross, each projection of which can 
engage with the hole in one of the lever heads. For 
example, in Fig. 1, the cross on the master lever is 
engaged with the head of a lever on the side cf the 
hox nearest the spectator. Thus when the master 
lever is moved from right to left it pulls this lever 
over with it and opens a certain valve. Reaching 
the left-hand position, another arm of the cross 
engages with a lever standing up on the left side of 
the box. When, then, the master lever is pulled 
backward along the second side of the box it leaves the 
first valve lever in its left-hand position and draws 
the second valve lever backwards ; at the third and 
fourth corners the cross on the master lever engages 
with third and fourth valve levers in the same way. 

It will be observed that by this beautifully simple 
arrangement each valve lever is left in position for 
the return motion of the master lever, which moves 
them one by one to their original position as it is 
pulled. backwards, pushed to the left, pushed forward, 
and pushed to the right in turn. One other point 
need only be mentioned. The inside top edges of 
the “box” are turned down and engage with up- 
turned lips on the master lever. Thus once the latter 
has moved from a corner it is held in engagement 
with the proper valve lever and cannot leave it till 
another corner, where the downward lip of the box is 
cut away, is reached. By this very simple, but very 
ingenious, arrangement it is impossible to move the 
master lever in any way except round the four sides 
of the square, and hence it is impossible to open any 
valve out of its proper order. It is clear also that 
it is impossible to do nything that would disturb the 
right sequence of events. 

New, although one lever controls the different 
operations in sequence, arrangements are made so 
that any operation may be performed separately 
and without reference to any other. This provision 
is made specially for cases of examination or repair. 
It would never be required for ordinary working of 
the gun inounting asa whole. It is effected by moving 
any one of the valve levers by hand. 

The gain in rapidity of working is due mostly to an 
improvement in the gun loading hoist, but much saving 
of time can be attributedto the fact that there is a sin- 
gle operator at the “churn” lever who need never be 
delayed by having to think of what he has next to do, 
or Wait for someone else to complete another operation. 
Any man at all versed in working heavy guns can 
without training to this special mounting, work its 
single lever and load the gun as rapidly as another 
man who may have worked it for a long period. 


because, as a 





We may avoid saying that machinery takes the place 
of brains, but it will certainly render the working of 
those brains much more easy at times of difficulty, 
such as the stress of battle. 

The mounting we are about to describe is designed 
for leading at a tixed angle of elevation. The advan 
tages and disadvantages of this condition are matters 
of controversy which we have not the space to do 
justice to here. Suffice it to say that the fixed angle 
of elevation mounting saves space—about 2ft. in 
the length of the ship per mounting—and that space 
is an all-important matter in the ship for which this 
mounting is destined. But the principal features 
are just as suitable for any angle loading as for fixed 
angle ; and, indeed, nearly all the details are being 
fitted to a mounting designed for the former, but the 
design is perhaps more simple and attractive with 
fixed angle loading than it is with any angle loading. 
Another important advantage of fixed loading must 
be mentioned. It is now an invariable practice to 
use water after each round, in addition to the air blast 
for expelling gases, and if the refinements of correction 
to sights on account of temperature and atmos- 
pheric conaitions be considered, it seems strange that 
greater variations in range due to the possibility of 
a considerable amount of water remaining in the 
chamber should in a mounting which can be loaded 
at any angle of elevation be neglected. The fixed 
angle of loading selected is 5 deg. elevation, so that 
all water may run out of the chamber. 

The * churn” lever is placed on the platform in rear 
of the gun, whence the operator can see the result of 
every motion he controls. He stands behind it facing 
the breech of the gun-—that is to say, he would be 
facing the spectator in Fig. 1. 

The following are the motions required :—(1) Open 
the breech; (2) place gun at loading angle ; (3) raise 
the gun loading cage; (4) ram shot; (5) withdraw 
rammer; (6) ram first half charge; (7) withdraw 
rammer; (8) ram second half charge; (9) withdraw 
rammer ; (10) lower cage (to clear); (11) free the gun 
from loading angle; (12) close the breech. 

Motion No. 1 (see Fig. 1).--The lever is pulled 
from right to left or left to right in the same direction 
as the breech block swings. Starting from = the 
position Fig. 1, the operator would move the churn 
lever to his right, opening the breech. 

The breech mechanism is what is known as short- 
armed ; that is to say, the block is first unscrewed, 
then drawn to the rear, then swung. The long-armed 
mechanism, truly, does away with the motion of with- 
drawal, but it necessitates a sharply coned pad, a 
hinge or pivot a long distance off the breech opening, 
and a long radial arm to connect the breech block with 
the hinge. All these features carry objections which 
are more and more accentuated as the size of the gun 
increases. We may mention that in a 15in. gun the 
block and its appurtenances weigh over one ton, and 
have to be carried.on an arm nearly 3ft. long, whilst 
for the same gun with short-armed mechanism the 
swinging radius isonly l4in. These objections to the 
long-armed mechanism, in the opinion of the designers 
of the gun mounting under description, far outweigh 
any possible disadvantage involved by the drawing 
back of the screw in the short-arm mechanism. In this 
connection it is interesting to note that the three-mo- 
tion short-armed mechanism has recently gone through 
the severe ordeal of being opened and closed at extra 
speed —-1300 times in rapid succession —- without 
any injury whatever. The three motions of opening 
the breech are, of course, combined, and are all 
worked from a single shaft operated by a hydraulic 
cylinder or swash plate engine. 

Motion No. 2 (Fig. 2).—Placing the gun at the loading 
angle is reserved for the second motion, first, because 
it takes less time than opening the breech, and, secondly, 
because it is often convenient,and never objectionable, 
to open or close the breech without. necessarily having 
to bring the gun to its loading angle. 

The mechanism for Motion No. 2 is so arranged 
that the controlling lever has always to be pulled 
rearwards, whether the gun is above the loading angle 
or below it. Hence the operator has nothing to do 
but to pull the lever over to its full travel. The breech 
of the gun will then be raised or lowered automatically, 
as necessary, and will finally come gently to rest. 
The moment the lever is worked for this operation 
the pressure is shut off from the ordinary elevating 
valve used by the gun-layer, so that he can no longer 
control the elevation. After loading, the lever, as it 
goes backwards round the square, operates the load- 
ing angle valve before it closes the breech; thus the 
power to control the elevation of the gun is restored 
to the gun-layer whilst the breech is still open, and 
the time occupied in closing the breech and “ making 
ready” is ample to lay the gun. It ought perhaps 
to be mentioned here that the breech mechanism can 
be operated at any angle of elevation. No time is 
lost, fer the turret trainer, as already explained, 
with an independent sight keeps the direction on 
during the loading. The gun-layer then simply 
lays his sights in the vertical plane without having 
to hunt for the target. 

Motion No. 3 (Fig. 3).—The loading cage may be 
brought up if it be properly loaded and if the gun be 
in the loading position with the breech open, but it 
is necessary to provide safety arrangements to ensure 
that these conditions have been fulfilled. Therefore 
the lever cannot be put over to hoist the cage until 
a safety bolt A—Figs. 1 and 3—in the lever orbit 





! 
is removed by the man who loads the cage (in the 


working chamber below the gun-house), and even 
if the bolt be withdrawn and the lever put over, the 
cage will not come up unless the gun is in the loading 
position with the breech open, because automatic 
interlocking gear is provided to ensure these imotions 
being complete before the hoist valve comes inty 
action, Similar provision is also made to prevent 
the cage from coming up unless the gun is run con. 
pletely out. Running out should take place auto- 
matically after recoil. It is well to mention here 
that the operator commences to work his churn lever 
directly recoil is finished, so that the running out 
motion goes on at the same time as the breech js 
being opened. 

The gun-loading cage ought to be loaded in the 
working chamber before it is required for the loading ; 
therefore the safety bolt ought to be withdrawn, 
allowing the operator to perform three motions of 
the churn lever without a check. 

Motion No. 4 (Fig. 4).--When the shot is in front 
of the rammer, M, the latter can be given a full 
stroke to force the shot home. To ram ammunition 
into the gun it is necessary to move the lever in the 
same direction as it is desired that the rammer shall 
work. But the lever cannot be moved forward tniless 
the cage be up in position. This interlock, combined 
with its fellow, which prevents the cage being lowered 
if the rammer be advanced, is common to all hydraulic 
mountings. 

Motion No, 5.—The reverse of No. 4° withdraws 
the rammer. We must here anticipate the descrip- 
tion of the ammunition cage by mentioning that it 
has three floors, on the lowest of which is placed the 
shot or shell and on each of the others half a charge of 
cordite. During the last few inches of withdrawal 
the ramimer head strikes and releases a pawl or catch, 
thus allowing the earrier in the cage to drop one stage 
and bring the first half of the cordite charge in front 
of the rammer head. At the same time a bolt see 
Fig. 2 is protruded to limit the next forward stroke 
of the lever —Motion No. 6-—-and thereby also the 
travel of the rammer, which now goes forward only 
far enough to place the half eordite charge just inside 
the gun chamber. 

Motion No. 7.—The lever is again pulled back, 
withdrawing the rammer again. The latter releases 
another pawl or catch, allowing a second dropping 
of the carriers, thus bringing the second half cordite 
charge into position. 

Motion No. 8.—A further forward motion of the 
lever up to the stop rams in this half charge, push- 
ing the first half charge in front of it, to the same 
limit, and the gun is loaded. 

Motion No. 9 withdraws the rammer for the last 
time. 

Motion No. 10, which is the reverse of No. 3, 
lowers the cage. During the last part of its descent 
the carriers are returned into position ready for re- 
charging. 

Motion No. 11—the reverse of No. 2 
gun from its loading position, as already explained. 

Motion No. 12-——the reverse of No. |—-closes the 
breech. 

Further explanation of the loading 
second of the two lifts mentioned in our opening 
remarks, is now necessary in order that this very 
ingenious piece of machinery may be appreciated. 
It is composed of two principal parts, which may 
respectively be called the containing frame and the 
sliding frame. 

The wire for hoisting the cage, with its 
safety gear—to prevent the cage from falling if the 
wire breaks — is attached to the back of the containing 
frame, where are also found the runners for engaging 
with the curved rails which guide the cage into posi 
tion. The sliding frame, as already said, is fitted 
with three carriers or trays, the lower one for the 
projectile, the two upper trays each fora half charge 
of cordite. When the sliding frame is within the 
containing frame it is held in place by a pawl engaging 
successively with one of two stops. When the paw! 
is engaged with the lower of these the sliding frame is 
in position for the ramming of the projectile. When 
it is engaged with the upper stop the lower half 
charge is in position for ramming, and, finally, when 
the pawl is withdrawn altogether the upper halt 
charge comes opposite to the rammer. The paw! 
can only be withdrawn by the rammer after it has 
travelled at least the full length of the carriers or 
trays. If, therefore, the rammer be given a short 
motion which has not pushed the projectile or halt 
charge into the gun and entirely off the tray, the paw! 
holding the sliding frame is not withdrawn, so there 
is no possibility of the frame falling and eatching 2 
projectile or charge partly on the tray and partly in 
the gun. When the cage is lowered the sliding frame, 
which will be projecting downwards from the cage, 
first comes into contact with the structure in the 
working chamber, and, being arrested, the frame 
slides over and envelopes it until, the motion being 
complete, the pawl is again engaged with the lower 
stop. : 

With the sliding frame thus placed the trays for 
the half charges of cordite are completely enclosed 
and the explosive entirely protected, but the pro- 
jectile tray remains below the containing frame. 
A door on the front of the cage opens automatically 
only when the cage is in the position for receiving 
a charge from the central ammunition hoist. The 
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chances of an accidental explosion are therefore 
reduced to a minimum, Moreover, doors on the side 
of the trunk in the working chamber remain closed 
until the cage is in position opposite them, so that a 
hack flash in the gun-house cannot find its way down 
the trunk to the magazine, 

The advantages of rapidity obtained by this form 
of gun-loading cage have already been explained, but 
other very important advantages can be claimed for it. 
(1) A lever and one which is generally found rather 
troublesome to work—is_ entirely dispensed with. 
(2) It is impossible to drop a cordite charge on to 
a moving rammer, an accident which cannot be said 
to be rare with previous types of gun machinery 
and which causes grave inconvenience and delay, not 
to speak of some danger. (3) The cordite charges, 
which are the most delicate element in connection 
with the working of heavy guns, are carefully treated 
instead of being allowed to drop through considerable 
gpaces, as in cages of most existing types. (4) This 
advantage is combined with an avoidance of any un- 
certainty as to dropping into the correct position in 
front of the rammer, a matter of very great import- 
ance, especially in connection with loading at a 
considerable angle of elevation, when it is a fairly 
common occurrence with existing mountings for 
quarter charges to foul each other. 

The fall of the sliding frame is controlled by an 
oil buffer, so constructed that it cannot leak or 
require attention ; it entirely prevents any blow 
or shock being given to the sliding frame as it 
falls. We have only to add that a cage of this design 
has, we are informed, been subjected to very severe 
trials, which have proved that it can be relied upon. 

The central hoist: bringing the ammunition from 
the shell rooms and magazines to the working 
chamber is provided with means for securing the 
proper relative positions of the projectile and charge. 
At the bottom of the hoist the projectile receptacle 
has to be some 6ft. or Sft. below the receptacles for 
the charges —see the drawings given in the Supple- 
ment in order that the former may be conveniently 
loaded from the shell room and the latter from the 
magazine handing room. But when the central cage 
is “up.” the receptacles must be close together ; 
in other words, during the motion of hoisting, the shot 
receptacle must gradually approach the receptacles 
for the charges. This motion is obtained by a steel 
wire rope purchase, so simple that it can hardly get 
out of order, and so little stressed that there is no 
chance of its breaking and very little of its stretching. 
teady means for adjusting for stretch are, however, 
supplied, as well as the usual apparatus to prevent 
the cage from falling should the wire rope break. 

The one lever principle is employed also in the 
working chamber for controlling the central hoist, 
and the ramumer used for transferring the projectile 
and charges from the waiting trays to the gun-loading 
cage. It is therefore impossible to hoist the central 
cage unless the rammer valve is in the position for 
withdrawal. 

There is one more fitting in this mounting which 
well deserves description. We allude to the com- 
hined tray and door in the shell rooms and magazine 
handing rooms used for the admission of the charges 
and projectiles into the central hoist. In previous 
mountings the fittings for this purpose have alway 
taken the shape of a sliding door and a tray or bogie. 
The projectile was placed on the latter, and when it 
had to be transferred to the central cage the door had 
to be lifted, then stops were removed, and the pro- 


jectile rolled down an incline into the cage. The 
new fitting consists of a door with a curved tray 
pivoted on brackets fixed to the trunk at each 


side of the opening. When in position to receive 
a projectile this door closes the aperture, but) when 
the projectile has to be transferred to the central 
cage the tray is tipped up, swinging on a horizontal 
axis, which is so placed that the action of tipping 
does not appreciably raise the centre of gravity of 
the projectile. When the projectile is discharged 
into the cage the door returns to its original position, 
closing the aperture, under the action of a spring. 
rhe whole processs of transferring a projectile from 
the tray to the cage can be done in less than one 
second, and is effected by a lever at the side of the 
door, 

If the ship were going into action, one charge would 
he in the gun, a second in the gun-loading cage, a third 
in the waiting position in the working chambez, a 
fourth in the centraljcage, a‘ fifth on the tray, a sixth 
and a seventh on runners on the circular rail which 
leeds the tray. Therefore from each gun seven rounds 
could be fired without taking a single shell from the 
shell room bays, and these seven rounds could all 
he discharged by a gun-layer in less than three 
minutes. If the ship earried ten guns she could 
discharge seventy rounds in three minutes. 

let us turn for a moment to the sighting, elevating, 
and training arrangements which give precision to this 
lormidable discharge. We have already explained 
that the right gun of the turret is elevated and fired 
trom the right-hand position, the left gun from the 
left-hand position, and that the turret is trained from 
* centre position between the guns. There is a 


econd centre position from which either or both guns 
cin be trained and elevated, but this is only a“ spare” 
The gun-layer’s sights call for no special 
remark, but his elevating lever is of interest. It 
works about a pivot below him, the lever standing 


position, 





vertically when the elevating control valve is centred. 
The gun-layer pushes the lever from him when he 
depresses the guns, or draws it towards him when he 
elevates. Exhaustive trials clearly demonstrated 
this motion to give the best results. These trials 
were carried out with a rolling practice platform, a 
rifle, and a target. Levers and wheels of all descrip- 
tions were tried, but under every condition the 
vertical lever came out best. A lever also offers an 
advantage in that it is easy to apply a very simple 
firing trigger to the handle end, so that the gun-layer 
need not shift his hand to fire when he has adjusted 
the elevation. 

The turret trainer, as already explained, is given a 
balanced telescope which is independent of any 
motion of the guns. It can be adjusted for deflec- 
tion in the horizontal plane, and, being carefully 
hung in its pivots, the mere pressure of the face 
against the eye-piece with the help of a pad rest- 
ing on the head and attached to an arm extending 
from the telescope is enough to control the telescope 
and keep it directed, however much the ship may roll. 
The trainer therefore has both his hands free to 
manipulate the training wheel, and is thus given 
every facility to keep his turret and its guns trained 
on the target. 

We have now followed, as far as the limitations of 
a newspaper article will permit, all the operations 
of loading, aiming, and firing the guns of a large naval 
mounting. In conclusion, we must not omit to notice 
how admirably hydraulic power lends itself to the per- 
formance of the powerful but delicate duties it is called 
upon to perform in handling large guns. Elswick is 
of course the home of the hydraulic mounting, which 
has been brought to an astonishing state of develop- 
ment. In the present case, for example, nearly 
everything is done hydraulically, even the inter- 
locking of the levers and valves — which is so essen- 
tial to the safe working of the whole complex ma- 
chinery —being, with only one or two exceptions, 
effected hydraulically. One of the little cylinders 
for working the releasing stops may be seen in the 
first three views of the churn lever. In this con- 
nection the total absence of lettered indicators in 
the mounting we are discussing should be observed. 
ft is usual in mountings of this sort to see such 
indicators freely distributed to warn the operator 
that things are ‘‘ ready” or ‘‘ not ready,” are “ up” 
or *‘ down,” and so forth. In the new mounting the 
former “ ready” and “ not ready’ form of indicator 
is replaced by definite stops, so that instead of the 
operator being told not to perform some operation 
he is actually prevented from performing it. For the 
“up” and “down” class of indicator, of which there 
is only one required in the new mounting, the usual 
railway semaphore signal is used. This simple 
adaptation is a great assistance when construction of 
gun machinery for various nations, all using different 
languages and often difficult notation, has to be con- 
sidered. 

In many cases the hydraulic power can be used 
by direct straight-line movement, as in the elevating 
gear and the shot hoists; in other cases, as for the 
ramimer and so on, a rotary motion is required. In 
such cases a swash plate hydraulic engine, one of 
which can be seen in the Supplement, is employed. 
We are informed that this type of motor has entirely 
replaced the older three-cylinder Armstrong form, 
and gives perfect satisfaction. 

Looking at the mounting as a whole, we must con- 
fess that this isa ¢ase where electricity could hardly 
expect to compete with the older power. The perfect 
control of speed which is peculiar to hydraulic 
machinery cannot, as far as we are aware, be secured 
with the same ease and certainty in any other way, 
whilst there is an entire absence of such small and 
sometimes delicate parts as electricity requires. 
With hydraulic machinery everything not only may, 
but must, be made solidly. When one sees the way 
a mounting is handled, one grasps the necessity of 
having all details of a very substantial kind. It 
may be a solace to the electrician to know that he is 
not wholly forgotten, for an electrically driven pump 
is provided as a stand-by in case the main hydraulic 
supply should be cut off. Furthermore, electric firing 
is used and the turret is lighted with electric lamps. 











INSTITUTION OF MECHANICAL ENGINEERS. 


THE first monthly general meeting of the Institu- 
tion was held on Friday of last week in London. 
After the usual formal business had been transacted 
the President, Sir Frederick Donaldson, in the course 
of some words appropriate to the commencement 
of a new session, made a few announcements of 
interest to members. Thus he intimated that the 
first Thomas Hawksley lecture would be delivered 
by Mr. E. B. Ellington, past-president, on the evening 
of Friday, December 5th, and that at its conclusion 
a social function, at which ladies would be invited to 
attend, would be held. As already announced, the 
next monthly meeting of the Institution would mark 
a departure in the practice hitherto followed, the paper 
set down for reading being presented and discussed 
first at Manchester and the next evening in London. 
Prior to the Manchester meeting the Council hoped 
to meet the local members at the appointed place for 
an informal discussion of any suggestions which might 








be made as to improving the usefulness of the Institu- 
tion to its country members. As to the recently 
instituted Benevolent Fund, he was sorry to say 
that, while they had received a certain amount of 
support, u0 very whole-hearted response had been 
made to the appeal for contributions, and he would 
ask all members earnestly to consider the matter and 
do their very utmost to make the scheme worthy of 
the Institution. Finally, he announced that the 
first Institution examination had been held. Of the 
seventeen candidates for studentship or associate 
membership who had presented themselves, seven of 
each class had passed. This percentage, he thought, 
augured well for the future of the scheme. 

He then called upon Mr. Robert B. Creak, of Man- 
chester, to read his paper on “ Modern Flour Mill 
Machinery.” An abstract of this paper will be found 
printed elsewhere in this issue. 

In opening the discussion the President called 
attention to the passage in the paper wherein the 
author remarked that it would not be complete with 
out mentioning the process adopted for adding 
enriching products to the flour in the form of fine 
sprays. The author, he regretted, dismissed this 
question merely by saying that it belonged to the 
domain of the chemist and was not of direct interest 
to the engineer. He (Sir Frederick Donaldson) 
earnestly desired to know what these “ enriching 
products” were. As to the matter of the motive 
power best suited to the driving of flour mills, he 
noticed that the author said that electric driving 
was making some headway, but that it could be 
demonstrated that current had to be supplied at 
something like 0.4d. per Board of Trade unit before 
electric power could compete in price with steam. 
He was surprised at this figure, and would like to 
ask Mr. Creak if, in arriving at it, full credit had been 
given to all the considerations on both sides. In esti- 
mating the financial status of the electric drive had 
he taken into account the cost saved in iand, in the 
absence of the boiler-house and its chimney, and in 
the difference in price of an electric motor and a steam 
engine ? He was very interested in the author's 
remarks on the handling of the grain outside the mill 
itself. He knew that the pneumatic system of elevat- 
ing wheat from a ship’s hold by air suction was 
expensive as regarded power consumption and 
upkeep, but was surprised to learn that the extra 
charges were not more than compensated for by the 
reduced size of the structure required. 

Mr. C. J. Robinson, the next speaker, said that mill 
engineers aimed at getting a perfectly pure flour by 
mechanical means only. He abominated flour 
bleachers and held that they were only introduced 
to hide the defects of inferior milling. Flour milling 
was carried out in this country under more difficult 
conditions than prevailed anywhere else in the world, 
and was correspondingly conducted more scientific- 
ally. They had to deal with wheats of all characters 
—hard, medium, soft, dirty and clean—and had to 
assimilate them to certain constant standards. In 
America the wheat was of a much more uniform 
nature than in Great Britain, and this fact largely 
explained the differences in the milling practices of 
the two countries. He was sorry to find that the 
author did not touch upon the question of the con- 
ditioning of wheat. It was a most important one. 
After the wheat had been washed it was subjected to 
conditioning, a process which might be likened to 
that which went on in the human body when in a 
Turkish bath. The skin of the wheat berry contained 
dirt which, if not removed, would get into the flour 
during the breaking down process. Under the con- 
ditioning process the dirt was drawn out through the 
skin. Turning to the breaking down process, he 
remarked that the difference between the modern 
method and that of the old-fashioned method— 
employing stones—lay in the fact that in the latter 
the wheat berry was broken down straight away and 
with it its skins. The modern process broke down the 
berry gradually and between each step the useless 
or inferior products were removed. As regarded the 
dressing out of the flour after the purified semolina 
and middlings had been through one or more pairs 
of smooth rolls, he held that the plansifter was 
undoubtedly the best device for the purpose. The 
plansifter had been introduced into Britain many 
years ago. In principle it was right, but its con- 
struction was at that time crude and it was condemned. 
The centrifugal dresser held the field all by itself, but 
recently the plansifter had been much improved in 
construction and was now coming into favour. Many 
people, however, were yet not quite convinced of its 
advantages and were adopting it with great caution. 
As for the question of the best power for driving 
flour mills, he was wholly in favour of electricity. 
He knew cases in which the change from the most 
regular running steam engine to an electric drive had 
increased the daily output by as much as 7} per 
cent. Uniformity of running was absolutely essential 
in view of the many very delicate processes employed 
in flour milling. Such uniformity was pre-eminently 
obtained with the electric drive. 

Mr. Horace Boot remarked that there were several 
reasons why in this country the break rolls had noi 
been speeded up as had been done in America. In a 
certain modern mill recently erected in London 
higher speeds than usual had been adopted, and it 
had been found that a saving of power resulted. But 
in other plants which had been laid down some time 
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the engines and all the machines had been designed 
for certain speeds, and it would be extremely difficult, 
if not impossible, now to alter everything to suit a 
higher speed. With reference to the drying and con- 
ditioning of wheat, he would suggest that in electric- 
ally driven mills where no steam was available the 
air required might be heated by a slow combustion 
stove. It could, he thought, hardly be economical 
to employ electricity to raise steam, which steam, in 
turn, would be used to heat the air. Yet he knew 
of cases in which this was actually being done. As 
regarded the question of mechanical versus pneumatic 
suction elevators, he could say that the suction type 
required 30 per cent. more power than the ordinary 
type of bucket elevating plant. Mr. Creak had 
stated in his paper that the power required to drive 
a complete mill plant could be taken at about 13 horse- 
power per sack of flour produced per hour. In 
reality the power required differed very much in 
different mills, and depended greatly on the amount 
of cleaning and conditioning of the grain thought 
necessary, a point on which there was no general 
agreement. He could not quite agree with Mr. 
Robinson in his emphatic preference for the electric 
drive. With a large modern mill engine—say, of the 
Uniflow type—superheated steam and an efficiently 
designed rope transmission, he calculated that for 
electricity to compete with steam it would have to be 
obtainable at 0.33d. per B.T.U. Some figures 
which he could give on this subject might be of 
interest. For a certain mill it was estimated that 
to arive it by turbines coupled to dynamos would 
involve a capital outlay of £7000 and running costs 
of £3800. Ii electric power could be purchased at 
sd. per unit the capital outlay would be £2704 and 
the running costs £6000. With an up-to-date mill 
type of steam engine and a rope drive the capital 
outlay would be £5890 and the running costs £3393. 
He had worked out corresponding figures for a gas 
engine and a Diesel engine drive, but would reserve 
them for the ‘* Proceedings.” 

Mr. J. W. Speight said that no doubt many engi- 
neers not connected with the flour milling industry 
would be inclined to ask why such complex machinery 
and processes were required. Why not strip all the 
skins from the berries at one process, they might ask. 
Kivery miller would like to do this, and he who could 
show them how to do it would reap a rich reward. 
But the difficulty lay in the form of the wheat berry. 
As most would know, it had a crease down one side. 
This crease extended three parts of the way into the 
interior of the wheat and was responsible for much 
of the complication of milling. If an attempt were 
made to break down the berry and extract the flour 
in one operation the skin would remain inside the 
crease and result in a poor product. Mr. Creak in his 
paper had avoided controversial matters, but he 
might say that there was considerable controversy 
at present as to the advantages of different forms of 
plansifter—for example, as between the one and the 
two-crank form. There were, too, other forms of 
plansifter worthy of discussion, such as that in which 
the spindle was suspended from above. This design 
was claimed to have several advantages, among which 
was a reduction of vibration. Mr. Boot had told the 
meeting that by speeding up the break rolls a saving 
of power was obtained. But saving of power was not 
everything; they had to look to the result in the 
sack before finally deciding the advantage. Similarly, 
as regarded the question of mechanical versus suction 
elevators, the cost and power were not the only ques- 
tions involved. When dealing with the discharging 
of grain steamers, for instance, the power consumption 
was not of sole importance. It might amount to 
1} to 2 horse-power per ton of grain moved, but the 
steamer was discharged very quickly and but few 
men were required for the work. The suction pipe 
could be taken all over the hold and the grain had not 
to be carried to one spot for lifting, as it had to be with 
the bucket type of elevator. Again, different quali- 
ties of grain were very often carried in the same ship 
and might be separated off from one another by boards 
or merely by tarpaulins. In such cases the pneumatic 
clevator was of very great advantage indeed. 

Mr. E. R. Dolby asked leave to put a question, not 
as an engineer, but as a consumer. Why, he wanted 
to know, was it necessary to go to all the trouble 
indicated in the paper to separate the white portion of 
the wheat berry from the rest ? Was the white portion 
the only part fit for human consumption, or was it 
merely a requirement of fashion that flour should be 
white ? 

Dr. Hele-Shaw asked for further information as to 
the action of wheat entering and leaving silos and the 
grading of the light and heavy particles which took 
place when a distributor was not employed. We 
could not gather exactly what he wanted to learn, 
but we understood him to say that the determination 
of the courses which the different sized particles 
followed was a matter of great general interest. 

Mr. R. B. Creak then replied to the discussion. 
Dealing with the President’s remarks, he said that 
the subject of ‘“‘ enriching materials”’ was a thorny 
one, and he would prefer to avoid it altogether. His 
estimate of 0.4d. per B.T.U. as the competition price 
for electricity took account of capital outlay, depre- 
ciation, upkeep, the chimney, buildings, and stores 
required, but did not cover the cost of the land. There 
were situations, he knew, in which the saving of land 
obtained by the adoption of the electric drive would 





outweigh the loss of economy. But he maintained 
that with land at a reasonable price a modern high- 
pressure superheated steam engine with an efficient 
rope drive could not be surpassed in all-round 
economy. It was worth adding that the millwrights 
employed to look after the machines under any 
circumstances could attend to the steam engine, 
whereas with an electric drive a special electrician 
had to be retained. Somewhat similar remarks 
might be made in connection with the pneumatic 
elevator. Under certain conditions the cost might 
not count in comparison with the convenience of the 
arrangement. But it was expensive in power con- 
sumption and difficult to keep in proper repair, for 
there was no better abraider of material than wheat 
mixed, as it always was mixed, with sand. With 
reference to Mr. Robinson’s remarks on conditioning 
wheat, he admitted that the operation was a most 
important and a delicate one. Indeed, it had been 
said, and he thought justly, that the most critical 
part of a mill was the conditioning room. But there 
had been no very radical improvements in the process 
since Mr. Simon read his paper before the Institution 
in 1889, and for that reason he had not. discussed the 
matter. He agreed with Mr. Robinson that regu- 
larity of running was very important in a flour mill, 
but was unaware that such a large increase as had 
been mentioned was obtainable in the output of a mill 
by the adoption of the electric drive. Referring to 
Mr. Boots’ remarks, he said that many mills were 
now conditioning with cold air, and this got over the 
difficulty arising from the absence of steam in electric- 
ally driven mills. The free spindle plansifter men- 
tioned by Mr. Speight was a very beautiful improve- 
ment. One of its most important advantages was 
that it could not shake the building. As for Mr. 
Dolby’s question about the value of white flour, he 
would refer those interested to the Daily Mail as 
the best authority on the subject. 

The meeting then resolved itself into the first 
statutory meeting of the Benevolent Fund Associa- 
tion, at which ofticers were elected and other formal 
business transacted. This fund was established 
with the object of assisting necessitous members and 
was started by Mr. W. H. Allen with a donation of 
one thousand £1 shares in his firm. It is hoped that 
a capital of £10,000 may be raised, but up to the 
present not more than a third of that amount has 
been subscribed. 

The next paper to be read and discussed will be on 
‘The Cutting Power of Lathe Turning Tools,” by 
Professor Ripper. As already announced, this paper 
will be presented at Manchester on November 20th 
and at London on the following night. 








RAILWAYS AND THE STATE. 
No. I, 

In our issue of August 29th we expressed the 
opinion that the rumours then prevailing as to another 
railway inquiry were based on fact, and now our 
anticipation proves to be correct. On Friday last 
the official announcement was made that the King 
had been pleased to approve the appointment of a 
Royal Commission to inquire into the relationship 
between the railway companies of Great Britain and 
the State in respect of matters other than safety 
of working and conditions of employment, and to 
report what changes, if any, are desirable in that 
relationship. Whilst, however, the Commission is, 
by its title, appointed to consider the relationship 
of the railways and the State, it would appear from 
remarks made the same day by the President of the 
Board of Trade, that its duties will be more in the 
direction ot studying the relations between railways 
and the traders. At least, that is the construction 
we place on Mr. Buxton’s remarks at Leicester on 
Friday, where he said: ‘*‘ My experience at the 
Board of Trade has continually and continucusly 
confirmed the view that all is not well between the 
railways and the traders and the community.” The 
Government could not, however, deal adequately 
with the problem, 7.e., the relations between railways 
and the public, because “the great extension of 
amalgamations and working agreements has altered 
the whole position as regards competition and 
monopoly and the position of the railways in reference 
to the State.” The purpose, then, of the new Com- 
mission is evidently to consider the existing powers of 
the companies; what changes, if any, have been 
brought about by reduction in competition ; the cost 
of operation ; rates and fares; the ability of the 
Board of Trade to protect the public, and so on. 
The actual terms of reference have not yet been made 
known, but Mr. Buxton, on the same occasion, said 
that these had been drawn very wide, so that the 
Royal Commission would be able to deal with every 
aspect of the problem. It would be enabled to consider 
and report to what extent and in what way steps 
should be taken to improve the relations between the 
railways and the public ; how far they should be based 
on a different foundation; and even whether the 
State should itself undertake the responsibility of 
running the railways. 

SUBJECTS EXCLUDED FROM REVIEW. 

It will be seen that two subjects are deliberately 
excluded from review. These are (1) safety in work- 
ing and (2) conditions of employment. Mr. Buxton 





explains that this has been done because they are not 
questions that come between the railways and the 
public, and their inclusion would have complicated 
and confused the issue and unduly prolonged the 
labours of the Commission, 

‘The composition of the Commission is not, we may 
add, favourable to the consideration of such a tee). 
nical question as the safety of railways. Neither 
need that point be investigated, as, although there 
have been above the average number of fatal railway 
accidents this year, every one, or nearly every one 
has been due to some failure of duty on the part of 
a servant, and not to any defective method of opera. 
tion or laxity of administration. 

That there is no need to consider the conditions 
of employment is well known, as it is only two years 
since another Royal Commission went into this niatter 
as a result of the strike of August, 1911. 


THE COMPOSITION OF THE COMMISSION. 

The members of the Commission are: [Lord 
Loreburn (chairman), Lord Derby, Sir Henry Prin. 
rose, Mr. Huth Jackson, Sir F. R. Upeott, sir \y, 
Plender, Mr. A. Balfour (Sheftield), Mr. R. FE. Prot hero, 
and Mr. D. J. Shackleton. Mr. EK. W. Rowntree, 
of the Board of ‘Trade, will be the secretary. Most 
of the members have had wide experience, have dealt 
with big things, and some of the more prominent 
are authorities in finance. Railway shareholders in 
particular may remember with satisfaction that Sir 
W. Plender was selected by Mr. Lloyd George to 
investigate the accounts of the London doek com. 
panies prior to their purchase under terms that were 
gratifying to the shareholders. 

THE COMPANIES’ ATTITUDE, 

It seems to us that, except for the time and trouble 
the inquiry will cause, the companies have no reason 
to regret the appointment of the Commission, As 
we observed in our editorial columns on August 29th 
last, some inquiry is necessary, as neither the traders 
nor the companies have got the concessions that were 
recommended by the Board of Trade Conference 
appointed by Mr. Lloyd George after the settlement 
of the threatened railway strike of November, 1907, 
nor those suggested hy the Select Committee on 
Railway Amalgamations and Agreements appointed 
by Mr. Churchill after the withdrawal of the Creat 
Northern, Great Eastern, and Great Central Bill in 
1908. : 

Most of the points agreed to by the members of the 
Conference and of the Select Committee were emn- 
bodied in the first Railways Bill, and but for the 
fatuous opposition of the traders and the Labour 
party to the clause by which the Government sought 
to redeem its promise of August, 1911, to this Bill, 
would probably now be the law of the land. ‘The 
companies could not, in that event, withdraw any 
facility, charge for any service hitherto performed 
gratuitously, nor increase the charge for the same if 
a payment had been the rule. No increase could be 
made in passenger rates without such increase being 
open to be challenged, as in the case of increase in 
goods rates ; classifications would have been enlarged 
and open to amendment by the Board of Trade ; 
the companies could have reduced rates experi- 
mentally and put them back if the experiment. proved 
unsatisfactory ; owners’ risk rates were to be regu- 
lated; and station-to-station rates were to be set 
out in detail, so that a trader would be able to see if 
it would pay him to make his own cartage arrange- 
ments. All these points were decidedly in 
favour of the traders, and far more so than any 
benefits that were to come to the companies, whose 
only gain, so far as traders were concerned, was that 
agreements between themselves would be fully 
legalised by depositing them with the Board of Trade. 
Even these concessions contained some favours for 
the traders, inasmuch as the amalgamated companics 
were to be reckoned as one company in the calculations 
for through rates. ‘The main benefits that the com- 
panies would have secured by the Bill were contained 
in the modification of the Railway Clauses Act, and in 
the fact that it was, in most cases, no longer to be neces- 
sary to obtain an Act of Parliament for the purpose 
of widening an existing railway. 

PREVIOUS INQUIRIES. 

An important factor in the present situation is that 
it is nearly fifty years since the question of the rela- 
tions between railways and the State was fully con- 
sidered. We have had innumerable railway inquiries, 
but they have each been on some specific point, and 
not since 1865 has there been a general railway investi- 
gation. In that year there was appointed a Royal 
Commission, presided over by the seventh Duke of 
Devonshire—grandfather of the present Duke and 
father of the man known a generation ago as the Mar- 
quis of Hartington. This body was to ** inquire into 
the charges of railway companies, the equality and 
difference of such charges, the cost of conveyance. 
the interchange of traffic, and the better and more 
economical working of railways generally.” On 
that point in which all are now mainly interested 
the State purchase of railways—the majority of the 
members was decidedly against any change. I! 
would appear that State purchase and operation found 
no support from either the witnesses or the members 
of the Commission. Some, however, did favour 
State purchase and leasing, either leased as a whole or 
in groups, and this view was supported by Sir Rowland 
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Hill, who was a member of the Commission, and who 
ed a minority report embodying his views. 
ijority report, however, said: ‘* On the various 
vrounds we have mentioned we cannot concur in 
the expediency of the purchase of railways by the 
State, and we are of opinion that it is inexpedient 
at present to subvert the policy which has hitherto 
heen adopted of leaving the construction and manage- 
ment of railways to the free enterprise of the people, 
under such conditions as Parliament may think fit 
to impose tor the general welfare of the public.” 
Within five years of the publication of this report 
another inquiry had to be held. This was brought 
about by proposed wholesale amalgamations of big 
railways, and the subject had to be considered by 
the Select Committee of 1872, which was presided 
over by Mr. Chichester Fortescue. We need not 
now refer to any part but one of the report of this 
Conunittee, whose labours were thoroughly carried 
out. ‘The one point necessary to mention relates to 
State purchase, and the report here observes that it 
had heen suggested that “ the progress of combination 
bet ween railways will lead at some future time to the 
creation of corporations so few, so large, and = so 
powerful as to render it expedient, on political, if not 


present 
The mi 


on comercial, grounds, that a fundamental change 
should take place in the present relations between 
the railways and the State. The state of things so 


contemplated may possibly arise, and so far as the 
evidence offered to the Committee has touched on 
the subject, the only remedy suggested for it is the 
acquisition of the railways by the Government. 
It does not, however, appear to us that any present 
necessity exists for entering upon the full and pro- 
longed inquiry which so great and difficult a question 
would demand.” 

The first meeting of the new Comunission will be 
held at Winchester House on November 14th. 





THE REVISED L.C.C. REINFORCED CONCRETE 
REGULATIONS. 
By EWART 8S. ANDREWS, B.Sc. Enc., M.C.!. 
(Continued from page 356,) 

Shear reinforcement.—In the previous article we 
dealt with the question of modular ratios and working 
stresses, and saw that they require some further | 
adjustment to remove the absurd results that are 
obtained for the rich mixtures in beam caiculations. 
We now come to the question of shear stress, which is 
one of great complexity, and concerning which the 
ideas of many engineers are not clear. We pointed 
out in the previous article that 60 lb. per square 
inch is allowed for shear stress in concrete for all 
mixtures specified, and that the stress in steel shear 
reinforcement is specified as 12,000 lb. per square 
inch. Dealing with shear reinforcement of beams, 
Clause 42 states that :—‘‘ The concrete may be 
assumed to take up a shearing stress of 60 lb. per 
square inch, but any remaining shear shall be pro- 
vided for by the reinforcement. The vertical shear 
taken by the concrete shall only be taken on the web 
area between the neutral axis and the centre of 
pressure.” Before criticising this clause we should 
like to point out the difference between the shear 
stress which arises in this connection and the shear, 
often called ‘* punching shear,” which arises when 
experiments are made as to the shearing strength 
of concrete. In Professor Talbot’s well-known 
experiments at Illinois University he showed that the 
shear strength of conerete is much greater than 
‘12 to +2 of the compressive strength, as had com- 
monly been stated ; in some cases he found a shear 
strength practically as great as the compressive 
strength. In these cases, however, it was a question 
of “ punching shear,” and not that which arises in 
wbeam. As a matter of fact, it would be much more 
correct. if we referred in connection with beams 
to the “tensile stress induced by shearing force ”’ 
instead of ‘‘ shear stress,’ because it is really the 
tensile strength of the concrete that matters. 

Let S be the shearing force at any point of a beam. 

b the breadth of the beam at the neutral axis 
at the point. 
a the ** léver-arm ”’ of the beam. 
" « the so-called shear stress in the concrete. 
'hen we have, by the application of the beam theory 


8 
. ab (1) 

Mr. Dyson has shown in experiments at the London 
Count y Council School of Building that for beams the 
figure 60 1b. per square inch for the shear stress is 
too high, and that 30 Ib. per sq. in. would be better. 

rhe second part of Clause 42 quoted above has 
apparently been framed to meet this, but it appears 
to be too severe. It is equivalent to replacing a 
in the above formula by the distance from the neutral 
axis to the centre of compression. If we take what 
's called the “ economic reinforcement ”’ of -675 per 
cent., aé., that for which the stress c = 600 and 
‘ = 16,000 are reached simultaneously, the depth of 
neutral axis is m = -36d and the lever arm a is 
88d. The distance specified in the regulations is 


‘ n for rectangular beams, 7.e., = -24d. Instead, 
therefore, of having, as in the above formula, 


5 


we have s = 





-24bd 


Ss 
-88db 


This is equivalent to lowering the permissible 
shearing stress from 60 lb. per square inch to = =e ae 
= 16-4]b. per square inch. This is, in our opinion, 
unnecessarily severe. 

We will now consider the portion of the first part 
of the clause which states that ‘‘ any remaining shear 
shall be provided by the reinforcement.” This is 
contrary to the scientific fact that once the safe stress 
in the concrete has been exceeded, the whole of the 
shear should be considered as coming upon the rein- 
forcement. The point is analogous to that occurring 
in the ordinary bending stresses in the beam ; in this 
case we always consider—and rightly so—that the 
whole of the tensile stress comes upon the reinforce- 
ment if the limit of tensile stress in the concrete has 
been exceeded. ‘Theoretically a crack occurs in the 
concrete when the safe stress has been exceeded, 
and after that crack has occurred the concrete can 
bear no part in resisting the stresses. 

In view of the above considerations, we would 
suggest that Clause 42 be amended to read as follows : 
—** The concrete may be assumed to take up a shear- 
ing stress of 30 lb. per square inch, but if the calcu- 
lated stress be in excess of this, the whole of the shear 
shall be provided for by the reinforcement. In 
calculating the shear stress the vertical shearing force 
at the point shall be divided by the product of the 
lever arm and the breadth of the beam at the neutral 
axis. 

Before leaving the question of shear reinforcement 
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we would point out that, as quoted in our previous 
article, the tensile stress in the shear reinforcement 
is restricted to 12,000 lb. per square inch, whereas 
that in the main reinforcement is 16,000 1b. per 
square inch. We do not understand the reason for 
this differentiation. We could follow it better if 
the regulations stated that the web reinforcement 
was to be regarded as in shear, but the intention of the 
regulations is clearly that such members are to be 
taken in tension. There has been some considerable 
difference of opinion upon this matter in the past, but 
Professor Mérsch’s experiments are strongly in 
favour of the tensile aspect, and most authorities 
now agree that it is more nearly correct. It appears 
as if the Local Government Board had tried to steer 
a mid-course and to treat the bars as in tension, but 
to allow them to be stressed only up to their safe 
shear stress, so that whichever point of view is adopted 
the resulting calculation is the same. This appears 
to us to be unsatisfactory, and we suggest that 
16,000 Ib. per square inch be allowed for the web 
reinforcement as well as for the main reinforcement. 

Compressive reinforcement in beams.—In accordance 
with the regulations, the stress on compressive 
reinforcement is to be taken as 14 times the stress in 
the concrete at the same distance from the neutral 
axis. This is in accordance with the usual theoretical 
treatment of the subject, but it contains an obvious 
slip, inasmuch as varying modular ratios (m) are 
specified for different mixtures, so that 14 ought to be 
replaced by (m- 1). 

This treatment is not, however, that used in practice 
in cases in which the compressive reinforcement is 
considerable ; in some cases, moreover, it leads to 
results that are obviously absurd. As examples of 
this kind we may mention, as a rather extreme case, 
that for a rectangular beam with 2 per cent. tensile 





reinforcement, a compressive reinforcement of nearly 
7 per cent. is required when calculated by these 
regulations to bring the stress in the tensile reinforce- 
ment up to the safe limit of 16,000 lb. per square inch. 
It is quite common in cases where compressive rein- 
forcement is found essential on account of restriction 
of breadth and depth to find that the necessary 
compressive reinforcement comes considerably in 
excess of the tensile reinforcement. In some cases, 
too, of I beams embedded in concrete the calculated 
strength of the embedded beam comes less than for 
the beam alone. 

The simplest way of dealing with the question 
of compressive reinforcement is to regard the stressing 
of a beam so reinforced as taking place in three stages. 
In the first stage the concrete bears its share in resist- 
ing both the tensile and compressive stresses, and the 
distribution of stress can be calculated accordingly. 
In the second stage, which commences as soon as the 
limit of safe tensile stress has been exceeded, thie 
concrete offers no resistance to tension; the whole 
of the tensile forces then comes upon the tensile 
reinforcement, and the compressive stresses are dis- 
tributed between the concrete and the compressive 
reinforcement in the manner set out in the regula- 
tions now being considered. The third stage com- 
mences as soon as the limit of compressive stress has 
been reached in the concrete ; after that the whole 
of the compressive stress comes upon the coinpressive 
reinforcement, and if the latter is sufficiently strong 
the beam may be further loaded until the limit of 
compressive stress is reached in the compressive 
reinforcement. It is this third stage that the regula- 
tions fail to recognise ; yet many engineers calculate 
in accordance with it. If A,, A, are the compressive 
and tensile reinforcement areas, and ¢,, ¢ are the safe 
stresses in the reinforcement in compression and 
tension respectively, and if a is the distance apart 
of the centres of the bars, the safe bending moment 
is given by 

B=A.¢,@ - *- + ¢* «+ (2) 

B=thit@ «<< © = = (2 
The smaller of the two valves given by the above 
equations is used in design. We think that if ¢ is 
taken at 16,000 lb. per square inch c, might be taken 
as 12,000 or even 14,000 lb. per square inch. 

We will now consider, by the aid of a diagram, 
the conditions under which the calculations made as 
above will be more convenient in practice than those 
made in accordance with the regulations. We 
ought to point out that it may happen that the third 
stage of stressing referred to’above will never come 
into operation within the range of safe limits of load- 
ing. This will be the case if, after the limit of com- 
pressive stress in the concrete is passed, the resulting 
stress due to putting the whole compressive stress on 
the steel is above the safe figure. 

Fig. 4 has been drawn for rectangular beams with 
compression reinforcement equal in area to the tension 
reinforcement. Curve A represents the resistance 
moduli for various percentages of reinforcement 
governed by a stress of 600 1b. per square inch for 
concrete in compression and a stress of 16,000 Ib. 
per square inch for the tensile reinforcement. In 
calculating these figures, the compressive reinforce- 
ment is assumed as being placed at the “centre of 
compression,” é.e., at one-third of the depth of the 
neutral axis. This assumption greatly facilitates 
the calculations, although it is not quite so satis- 
factory as assuming the depth of the compressive 
reinforcement fixed at, say, one-tenth of the effective 
depth. 2 

Curve B represents the resistance moduli as caleu- 
lated by equation (2), above c, being taken as 12,000 Ib. 
per square inch. Curve C is the corresponding 
curve for c, equal to 14,000 lb. per square inch. 
Many engineers take c, equal to 16,000 Ib. per square 
inch in the above calculations, but we think that 
14,000 Ib. is quite enough. In curves B and C the 
lever arm a has been taken at .9 d—i.e., the compressive 
reinforcement fixed at one-tenth of the effective 
depth at the top. A consideration of these curves 
shows that if c, be restricted to 12,000 Ib., the method 
of calculation under consideration shows no economy 
above the other method—sometimes falsely referred 
to as the “‘ theoretical method ’’—below a percentage 
reinforcement of nearly 2 per cent.; if c, be raised to 
14,000 the curve C comes into use after about 1-3 per 
cent. reinforcement. 

High percentage reinforcements are not very 
common in practice, so that the “absurd” results 
previously referred to are not so common as many 
engineers have apparently thought ; in fact, the above 
diagram showsthat, for the percentage reinforcements 
that are most common in practice, the method, of 
calculation specified in the regulations is the more 
economical. The regulations should be made suffi- 
ciently elastic to enable either method of calculation 
to be adopted to enable the designer to make the most 
economical calculation in any case. We suggest, 
therefore, that there be added to the clause in question 
words such as the following :—‘‘ The resistance 
moment of the beam may be calculated by neglecting 
altogether the strength of concrete and multiplying 
14,000 times the area of the compressive reinforcement 
or 16,000 times the area of the tensile reinforcement, 
whichever is less, by the distance apart of the rein- 
forcements.”’ 

Minimum thickness of floor slabs.—In accordance 
with Clause 62, the minimum effective thickness of 
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floor slabs is fixed at 4in. and the minimum total 
depth at din. This is regarded by many engineers 
as unnecessarily severe, and we are inclined to agree 
with them. The regulations lay down rules for 
floor loads and working stresses which are quite 
conservative enough to ensure safety of construction, 
and we do not see why designers should be prevented 
from using slab thicknesses less than 5in. provided 
that the floor loads and working stresses have been 
observed in the calculation. 

Continuity and fixity of beams.—This very trouble- 
some question is dealt with in Clause 30, and also in 
Clause 34. The relevant portion of the latter clause 
reads as follows :—** Continuous beams or slabs shall 
be designed to resist the bending moments which 
would occur whether all or alternate bays be loaded, 
and the reinforcement shall be carried at least as far 
as the points of contraflexure under any condition of 
loading.” 

The first portion of the clause states that for con- 
ditions of loading not met by the regulations, calcula- 
tions shall be made to give an equivalent factor of 
safety. The portion above quoted is apparently 
intended to apply only to such eases not provided for 
otherwise ; for the cases which are provided for in 
Clause 30 will not quite stand the test above imposed. 
This question of slab continuity is of great importance 
in practical design, and is very clearly dealt with by 
Mr. H. Kempton Dyson in Concrete and Constructional 
Engineering for September last. 

Referring to Clause 30, we find that for beams with 
both ends fixed and centrally loaded the bending 

Wi. 


moments at centre and end are specified as 


: - . . - Wi ; 
For uniform loading the figure is 3 for both centre 


At first sight, it appears from a con- 
moment diagram that if 


and end. 
sideration of the bending 
wl is used at the ends, wi 
12 24 


— — 


would be sufficient at the 


centre ; this, however, would not be true for rolling 
loads, so that the additional centre bending moment 
appears to be wise. 

For the case of a non-continuous beam fixed at one 
end and freely supported at the other and uniformly 
loaded, the end bending moment is specified as 
= t The regulations should give, in addition, for 

: 

this case the bending moment to be considered at the 
centre. Passing on to continuous beams, we have 
in Clause 30 (hk) :—** To allow for variations in the 
incidence of the loading on contiguous spans of 
continuous beams and slabs, the bending moments 
to be provided for at any cross-section shall be the 
maximum at such cross-section due to any position 
of the load or loads, and shall be consistent with the 
following equations :— 

(¢) Bending moment near the middle of the span 
of a beam with one end continuous and the other end 
freely supported and the load uniformly distributed 

eee Wil 
10 
(7) Bending moment at the ends of a beam with both 
ends continuous and the load uniformly distributed 
Wi 
lw 
(k) Bending moment at the centre of a beam with both 
ends continuous and the load uniformly distributed 
wil 
12 

In our opinion, it would be better either to give 
Clause 30 (hk) and omit the subsequent equations, or 
else to give the equations and omit Clause 30 (h) 
altogether. The reason for this is that the values 
specified are not the maximum which arise, and so 
are not consistent with Clause 30 (h). 

The most common practice among designers in 


B. = 


B. = 


V : 
the past has been to use N in all the cases dealt 


with, and there has been complaint in some quarters 


: Wil. gi : 
that the figure 0 is too severe. This introduction 


of vf : is, we think, a step in the right direction. The 
figures that many engineers have been in the habit of 
using in the past have applied only to the case in 
which all the spans are loaded; but this is not by 
any means the most serious condition of loading in 
most cases. We find, for instance, from Mr. Geen’s 
recent book* that for the end or support bending 
moment in the case of five spans the bending moment 


; Wil : ; 

comes as high as a" while for three spans it reaches 
Wi Wl. : : 

rg -is about correct for the centre of the span. 
9. UV 
If, therefore, there is any criticism to be urged against 
the regulations in respect of continuous beams, it is 
that they should be made more severe. 

It is, of course, very much easier. to give adverse 
criticism than to suggest an adequate amendment, 
and in the foregoing we have merely pointed out 


* “Continuous Beams in Reinforced Concrete.” (Chapman and 


apparent blemishes in the hope that the whole may be 
as nearly perfect as possible. The framers of regula- 
tions of this kind have a very difficult task in front of 
them if they go into details to the extent attempted 
in the present regulations, and we feel confident that 
the Local Government Board will accede to reasonable 
suggestions where the regulations are at present 
obviously inadequate. 








A NEW LINCOLNSHIRE RAILWAY. 
DuRING the past decade the great railway corporations 


power to deal with the heavy cross-country holiday and 
mineral trattic that becomes year by year of greater 
magnitude. The public continues to clamour for more 
rapid transit, and as one means of providing it the com- 
panies have constructed some short, but at the same time 
important, links of railway to take the place of circuitous 
routes and to enable rapid through runs to be made between 
districts hitherto well-nigh isolated. 

For some years the Lincolnshire seaside resorts served 
by the Great Northern Railway system have been rising 
in public favour. Particularly has this been the case with 
Skegness. 
the visitors came from London and other points south of 


of this country have endeavoured by every means in their | 


Until recently, however, the major portion of | 


Ss 
accommodation being provided for passengers, and tl 
equipment, t.e., signals, points, &c., being of the wes 
Northern Railway Company’s standard pattern. 

By means of this railway the traffic between the Sheffield 
and Doncaster districts—in particular—and Skegness will 
be facilitated to no small extent. Hitherto travellers 
between these points were of necessity compelled to make 
a long detour via Boston, involving possibly constant 
| stoppages and changes. This slow and irritating railway 
journey has become a thing of the past, for it is now possible 
without change of carriage for the holiday-maker ty turn 
his back on the smoke and grime of Sheffield and in a little 
over two and a-half hours find himself amid 1}, pure 
atmosphere of Skegness. Again, the journey between Lin. 
coln and Skegness has been reduced to | hour and 23 min 
on the express service and | hour and 38 min. on the 
| ordinary service, whereas hitherto 2} to 34 hours have by 
occupied by trains travelling via Boston. 

There are four local trains each way running through 
between Lincoln and Skegness each week-day, in addition 
to the express service between Sheffield and Skegness 
already referred to. At the present time trains travelling 
over the new section are, in accordance with the Board of 
Trade conditions, required to reduce their speed to a 
maximum limit of 25 miles per hour, but it is hoped in due 
course to secure the removal of this restriction, when the 
| service will be further accelerated. 

A vast amount of holiday traffic will undoubtedly he 
‘dealt with during the summer months, but at all tirnes of 
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Grantham. With a view still further to popularise this 
rising resort and to afford better facilities for travellers 
from the industrial centres of Lancashire and Yorkshire 
the Great Northern Railway Company decided to con- 
struct a new line between Kirkstead and Little Steeping, 
and thus to connect the Lincoln and Boston Railway with 
the East Lincolnshire line. 

The necessary parliamentary powers having been secured, 
the work was entrusted to H. Arnold and Son, of Don- 
caster, who commenced operations at both ends in March 
last year. So vigorously was the work proceeded with that 
the line received the approval of the Board of Trade and 
was opened for general traffic on July Ist of this year. 
Although constructed under the powers and provisions 
of the Light Railways Act, the line is double throughout 
and of the ordinary gauge of 4ft. 8}in. It is laid with 
double-headed steel rails weighing 85 lb. per yard. 
Leaving the Lincoln and Boston line at Coningsby 
Junction, a point about one or two miles south of Kirk- 
stead Station, the new railway curves slightly to the south- 
east and then proceeds in an easterly direction until it 
joins the East Lincolnshire Railway at Bellwater Junction, 
between Eastville and Little Steeping. No engineering 
difficulties of importance were encountered at any time 
during the construction of the line, nor, in consequence 
of the flat nature of the country which is characteristic 
of the Lincolnshire Fens, were any formidable earthworks 
necessary. Throughout the whole length there is no 
gradient steeper than | in 200, and only three of these are 
encountered, one approaching Coningsby, one on the east 
side of Stickney, and the last rising towards the East 
Lincolnshire Railway at Bellwater Junction. As may be 
presumed, under such conditions the curves are few, the 
sharpest being at Coningsby Junction and at Bellwater 
Junction, both being of 40 chains radius ; the remaining 
three curves are all two miles in radius. 

Nearly all the roads are crossed on the level, the excep- 
tions being two under-bridges over main roads at Con- 
ingsby and one over-bridge carrying the raised road at 
Stickney. In all three cases these have been constructed 
of steel girders on brick abutments. The same method of 
construction was utilised to bridge over the numerous 
drains and watercourses so prevalent in the Fen District, 
with all but one exception, this being a skew brick arch 
bridge over the river Bain at Coningsby, which was the only 
bridge needing piling operations to ensure stability of the 
foundations, the abutments of the others being built upon 
a good solid bottom of clay. Owing to the somewhat 
treacherous character of the subsoil adjacent to the river 
Bain it was found necessary to put down brushwood to 
obviate the possibility of the bank subsiding. 

Ample facilities are afforded for dealing with local 
passenger and goods traffic in addition to the working of 
through trains. There are stations at Coningsby, a short | 
distance from the junction, Tumby Woodside, New Boling- 
broke, Stickney, and Midville. The station buildings 





Hall, Limited.) 


are all constructed of brick with slate roofs, the usual 
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the year the line will be of considerable advantage to the 
neighbouring agriculturists, who, although cultivating a 
fertile region, have hitherto been hampered to no small 
extent by the inadequate railway facilities. Views of 
some places on the line are given on page 468. 





THE “JAMES FORREST” LECTURE, 1913. 
TWENTY YEARS’ PROGRESS IN MARINE 
CONSTRUCTION, 

By ALEXANDER Gractkz, M.V.O., M. Inst. CLE. 
(Concluded from page 449.) 


{EkRATUM.—In the first part of the lecture printed last week, i 
the ninth line of the third paragraph read ** Each 100 tons of cargo,’ 
instead of * Each ton of cargo.""--——-ED. THE E.} 


No less interesting than vessels of the “ liner ’’ class are this 
smaller passenger carriers known as “* cross-Channel steamers.” 
Between different ports in the United Kingdom and between 
British and continental ports there has always been a large 
passenger traffic, and the competition between the various railway 
and other companies has developed a large fleet of small vessels 
whose speeds vie with those of Atlantic liners and whose speed- 
length ratios are greatly in excess of “liner” practice. The con- 
ditions of these cross-Channel services differ materially from 
those of the liners’ routes. The distances are much shorter, 
ranging from 21 to 120 miles only, and the number of times the 
vessels enter harbour is much greater. The amount of fuel which 
must be carried is therefore much less, and economy of con- 
sumption is relatively of less importance. It is of greater 
importance to keep down tonnage, to save dues, and to reduce 
weight wherever possible in order to obtain high speeds upon 
small dimensions. Very few of the vessels are classed, and the 
seantlings in all cases are kept as low as possible. In many 
cases harbour accommodation imposes severe restrictions upor 
length and draught. ‘ : 

At the beginning of our twenty-year period, the majority of 
these vessels were paddle steamers. These were gradually 


| replaced by twin-screw steamers, and these again were super- 


seded by turbine-propelled craft which to-day are practically 
universal in the Channel services. Typical vessels in 1893 were 
the paddle steamer Calais Douvres and the twin screw Ibex. 
The Calais Douvres was 324ft. in length, 36ft. in breadth and 
14ft. deep ; of 1065 gross tons and 6000 indicated horse-power : 
she had a speed of 20.64 knots and a speed-length ratio of 1.15. 
She was unclassed, her hull weighing 805 tons, her machiner) 
650 tons—9} indicated horse-power per ton—and she carried 
103 tons of coal. The following are her percentage weights : 
Per cent. 

ae 


Hull. . 4 
Machinery 3o 
Coa GAY OC ee ee 6 
Passengers, stores and water is: Maks cae. oe 7 

100 


Her accommodation consisted of ten deck state-rooms, furnished 
with sofas only, and large open saloons below deck. She carried 
580 first-class and 300 second-class day passengers. 

The Ibex, of 1062 gross tons, measured 265ft. by 32}ft. by 
15Mt., and with 4200 indicated horse-power realised a speed of 
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19.37 knots. the speed-length ratio being 1.19. | Her machinery 
developed 104 indicated horse-power per ton, and her percentage 
weights were as follows : 

Per cent, 

o. a 


se Oe 
 #t 


100 


Her accommodation consisted of two private cabins and a 
number of open saloons with sleeping accommodation on sofa 
She carried 29? first-class and 265 second-class day 


Hull... 

Machinery 

Coal — b* ie a ee 
Passengers. stores and water 





bert hs. 
passengers. 


Other notable vessels of this period were :— 


; Speed- 

Name. Machinery. Length. Tonnage. Speed. length 

ratio. 

Princesse Henriette.. Paddle .. .. 300 .. 1190 .. 20.50 .. 1.18 
raonole dL, vs) +s + 840°... 1867 ... 22.00 .. 1.10 
Princess May Oe. a ee 
famise 2 . Twin-screw .. 269 .. We ss ehsee.. 288 
Krederica... .. ++ fs 265 .. 1059 .. 19.50 .. 1.20 


During the succeeding ten years many other similar vessels 
were put into service, their length ranging from about 270ft. up to 
300(t. in length, and their speeds from 19 to 24 knots. The 
most remarkable of these were perhaps the four screw steamers 
Connaught, Leinster, Munster and Ulster, which on a length of 
3KH0it. attained a speed of 24} knots, @ speed-length ratio of 
1.28, and the Empress Queen, still the largest paddle vessel 
in (his country, 860ft. in length and of 21} knots speed. 

In 1903, encouraged by the success of the turbine steamers 
King Edward and Queen Alexandra, built respectively in 1901 
and 1902, for service on the Firth of Clyde, the first turbine 
Channel steamer, the Queen, was placed on the Dover—Calais 
route. This notable vessel, 310ft. by 40ft. by 25ft., of 1676 
gross tons, has turbine machinery of about 8500 horse-power and 
attained & speed of 21.8 knots, equal to 1.24 times the square 
root of her length. In the same year the turbine steamer 
Brighton, 274ft. in length, steamed 21.37 knots, giving a speed- 
length ratio of 1.29. The success of these two vessels led to a 
rapid development of turbine propulsion, and the almost total 
abandonment of paddles and twin-screws in the Channel services. 
In 1905 the Princesse Elizabeth, with turbines and water-tube 
boilers made 24 knots on 357ft., and the Dieppe, with turbines 
and “ylindrical boilers and classed at Lloyd’s brought the speed- 
length ratio up to 1.31, with 21.65 knots and a length of 274ft. 

‘lo attain high speeds in relation to length, saving of weight is of 
vital importance, and the advantages of water-tube boilers in 
this respect are considerable, and all that prevented their more 
general adoption was their lack of robustness and the greater 
care and skill required in handling them, as compared with the 
well-tried and well-known Scotch type of steam raiser. By 
their use in the turbine steamer Newhaven, built in 1910 as 
successor to the Dieppe, a trial speed of 23.85 knots was obtained 
on # length of 292ft., the speed-length ratio being raised to 1.4. 
Chis result was made possible by the extreme lightness of the 
machinery installation in relation to the power developed, 
13,000 horse-power being obtained from a weight of only 590 tons, 
a rate of 22 shaft horse-power per ton, being about 2} times that 
obtainable from paddle machinery and double the output of 
twin-screw engines. The whole displacement of the Newhaven 
was only 1510 tons, or about 200 tons only in excess of that of 
the Dieppe, although the later vessel was 18ft. longer and twice 
as powertul, The outstanding difficulty in applying the steam 
turbine to marine propulsion has always been that while high 
speed of rotation is necessary to obtain the maximum turbine 
etliciency, the propellers are most efficient at very much lower 
speeds. Electric, hydraulic and gear wheel transmission have 
each been tried in order to combine a@ high-speed turbine with a 
-low-running propeller, and so obtain the maximum efficiency 
of each. Where @ suitable gear-ratio can be adopted, not only 
can improved propeller efficiency and decreased consumption 
of steam per unit of power developed be obtained, but it is 
possible, by overspeeding the turbines at full power, to maintain 
the economy over @ larger range of the ship’s speed than could 
be done with a direct-coupled turbine, With the last-mentioned 
method of speed reduction, that of gear wheel transmission, a 
considerable amount of experience has now been obtained, and, 
up to the present, two small cargo vessels and seven cross- 
Channel steamers have been put on service, while four sets of 
about 12,000 horse-power each are at present under construction, 
two for ocean liners and two for swift coasters. 

In 1911 the Channel steamers Normannia and Hantonia were 
cach fitted with four turbines, two running at 2000 and two at 
1400 revolutions, and connected by means of toothed wheel 
xearing to two propeller shafts running at 310 revolutions per 
minute. The experiment was a notable success, the coal per 
trip being only 43 tons, as compared with the 70 tons used by 
their immediate predecessors, which were of the same capacity, 
Init propelled by direct-driven three-screw turbines. 

Last summer the Channel steamer Paris, 293:ft. in length 
wid having geared turbine propulsion, attained the remarkable 
speed of 25.07 knots on a run from Newhaven to Dieppe, the 
speed-length ratio working out at 1.47—a result which has 
only been surpassed by torpedo craft. 

The introduction of toothed gearing for the main drive has 
heen looked upon by many as a retrograde step. The conditions 
are, however, in no way similar to those in which formerly 
xearing up was necessary, and where a very variable turning 
tnoment in the reciprocating engine had to be contended with. 
he loss in transmission is small, being probably not more than 
2 per cent. of the power transmitted, and tho wear on the teeth 
1s inappreciable. Some objection has been raised to the noise 
caused by the gearing, but, although doubtless not so silent 
as the direct-driven turbine, yet the geared turbine installa- 
llon can compare favourably with the reciprocating engine 
in this respect. The actual vibration transmitted through the 
~tructure of the ship is inappreciable ; the effect of the gearing 
being felt altogether in an air vibration in the engine-room itself, 
and this will be reduced to a minimum with the more accurate 
methods of gear cutting recently introduced. The large speed 
reduction which can be used makes the system suitable for ships 
of low speed and moderate power, and it is almost certain that 
this method will greatly extend the usefulness of the steam 
turbine for marine propulsion. 

_in Germany the hydraulic transmitter invented by Dr. 
lOttinger has lately been introduced. The principle of the 
transmitter is that of combining a high-speed turbo-centrifugal 
pump with a water turbine designed for a lower speed of revolu- 
tion. The former is coupled direct to the steam turbine, and 
the latter to the propeller shaft, the pump and water turbine 
heing placed in one casing and so designed that the frictional 
and eddy losses are reduced as far as possible. Some small 
transmitters have been fitted for marine purposes, and lately 
* transmitter has been tested with a load of 10,000 shaft horse- 
power, and it is proposed to fit a large German vessel with the 
system. A transmission efficiency of about 90 per cent. is 
claimed. at full load, with a slight reduction at light loads. The 
ratio of primary to secondary speed is*normally about 5: 1, 
but transmitters could be designed for larger ratios. 

Electrical transmission has now been applied to several vessels. 
Alternative schemes have been tried in which the power is 
“enerated by steam turbo-generators, and by generators of the 
Diesel oil engine type, and applied to the propeller by alternating- 
current motors. Considering the transmission efficiencies likely 
to b> attained and the increased weight and initial cost of the 
'nstallation, it does not. appear probable that a system of this 
kind will be able to compete successfully, in ordinary cases, 
With the direct-driving engine or mechanically geared turbine. 
Where, however, power has to be provided for other than pro- 
pelling purposes—in which case the same generating plant 








could be available—it is possible that this system would have 
advantages. 

Within the period under review vessels built solely for the 
purpose of carrying cargo have undergone notable development, 
The principal object of the owner of such vessels is to secure 
improved economy in each successive addition to his fleet, speed 
and accommodation being secondary considerations. And here 
again I have the same story to tell—the story of increase in 
dimensions and of reduction in fuel consumption in relation to 
work done. The following table shows the steady advance in 
the vessels of one well-known line of cargo tramps :— 


Deadweight. 
Year. Tons. 
1895 6400 
1899 7200 
1905 8200 
a a ene ar 
Ie ea ee way eee ee 


The speed has remained practically constant at 11 knots, but 
while the 6400-ton deadweight carrier of 1895 developed 1400 
indicated horse-power and consumed 24 tons of coal daily, her 
successor of to-day can carry 9600 tons and steam at the same 
speed on an expenditure of only 32 tons daily for 2300 indicated 
horse-power. Fifty per cent. more deadweight is carried and 
64 per cent. more power developed, but only 33 per cent. has 
been added to the coal accougt. The coal rate has fallen from 
1.6 lb. per horse-power per hour to 1.3 lb., while for a 3000-mile 
voyage the deadweight carried per ton of coal has increased 
from 23.5 tons to 26.4 tons. 

Rapid loading and discharge of cargo are of vital importance to 
the tramp vessel, and it is evident that the less the cargo has to be 
moved horizontally along holds and ’tween decks before coming 
under the hatchways to be lifted, the more rapidly can it be 
handled. Hatches have therefore increased greatly in size, and 
in some vessels are now almost continuous, and in breadth nearly 
equal to half the vessel’s beam. With the same obiect of 
facilitating the passage of cargo to and from the hatchways, 
hold pillars have almost disappeared, and in place of the double 
row of slender pillars at intervals of about 4ft., we find large 
open holds and decks supported by continuous longitudinal 
girders under the beams and‘four large plate-and-angle pillars 
only. The steam winch sti!l remains the best means of handling 
cargo, being more robust and less complicated than either 
electric or hydraulic plants. The winches themselves have been 
greatly improved, and instead of a single 6in. by 10in. winch at 
each hatch and chain falls, we find @ pair of 8in. by 12in. machines 
with helical gearing and wire-rope pendants. The normal 
derrick is now of steel tube for a 6-ton lift in place of the old 3-ton 
wood derrick, while a special steel derrick at each end of the 
vessel can handle a load of 30 tons. At the same time the size 
of the drums has increased from 12in. to 24in. and the working 
pressure from 50 lb. to 100 1b. Larger wearing surfaces have 
been provided and locomotive type valves fitted, so that the 
cargo winch of to-day is not only more powerful and more rapid 
than its predecessor, but has also greater immunity from break- 
down. Crews’ accommodation has been greatly improved. 
Comfortable mess-rooms are now provided separately from 
sleeping quarters ; galvanised iron berths have replaced wooden 
bunks ; steam heating and stoves are provided ; each man has 
a locker fitted with drawers for his clothes, and his chest goes 
to a separate store-room ; there are plunge and shower baths 
for seamen and for firemen, as well as for the captain, officers 
and engineers, and a well-equipped hospital is provided. 

The triple-expansion engine still holds its place in the engine- 
room of the cargo tramp. The fourth cylinder of a quadruple 
engine would mean additional complication and one or two 
additional engineers. Three main boilers of equal size are used, 
two under forced draught for propulsive purposes ; the third 
under natural draught for dealing with cargo and to assist the 
others in cases of emergency when a little extra speed is called 
for. In comparison with the 1000 tons of coal consumed daily by 
the swift liner, the 30 tons of the cargo tramp appears so small 
that it would seem hardly worth while to attempt to reduce it ; 
but the 3 1b. of oil per brake horse-power of the Diese] engine, 
together with the saving in weight and space and in time for 
bunkering. is already attracting the attention of the owners of 
cargo vessels, and the economy of the geared turbine proposition 
is also being considered. 

I regret that within the limits of the time at my disposal this 
evening I cannot refer in detail to many other notable changes 
which have taken place during the past twenty years, such as the 
disappearance of the sailing ship, the wide application of engine 
power to fishing boats, barges and other small craft, and the 
remarkable performances of the hydroplane boat. These would 
of themselves take up an entire evening. 

In numbers and dimensions there has been a rapid develop- 
ment of vessels built for the carriage of petroleum in bulk. In 
1893 Lloyd’s Register contained the names of forty-seven vessels 
engaged in carrying oil cargoes, and seventeen were in course 
of construction. The largest on service was the Turbo, 350ft. 
in length, and capable of carrying 5000 tons of oil in bulk. 
To-day there are 370 vessels on the Register, the largest being the 
San Fraterno, 530ft. in length and loading 15,700 tons of oil. 
Vessels specially fitted with refrigerating holds for the carriage 
of perishable cargoes, such as fruit and meat, have also been 
greatly developed and improved. The steam yacht has passed 
through structural changes not dissimilar to those which have 
affected mercantile vessels. Dimensions have generally in- 
creased and superstructures have been added. The weather 
deck is now further above water, and the principal accommoda- 
tion and public rooms carried out to the ship’s side in place of 
being confined to a long deck-house. ‘Turbine propulsion has 
in many cases been adopted with success in place of reciprocating 
engines. 

With regard to the changes in boiler design and construction, 
these have been small. ‘he cylindrical boiler has remained 
almost unchanged in general design during the last twenty years. 
Boiler shell plating, owing to the higher pressures now adopted, 
is much heavier, and where weight is a consideration is often of 
high tensile steel. Boilers of the water-tube type, which have 
entirely superseded the cylindrical type in warships, have made 
but little progress in the favour of the average shipowner, and 
have been adopted only to a very limited extent in merchant 
ships in this country. Recently, however, their great advantages 
in lightness have secured their adoption in several Channel 
steamers, and some small Australian vessels have been fitted with 
boilers of the Babcock and Wilcox type. A considerable depar- 
ture has been made in the fitting of the large German Atlantic 
vessel Imperator with boilers of the Yarrow type : and in a large 
liner at present under construction on the Clyde, Babcock and 
Wilcox water-tube boilers are being adopted. The increasing 
cost of fuel, and the economy obtainable by the use of sup-r- 
heated steam, has tended to hasten development in that direction, 
and a fair number of ships, including the liner under construction 
just referred to, are being fitted with superheaters. A saving 
of from 10 to 15 per cent. in fuel consumption has been shown 
to be possible, and it is likely that superheating will be much 
more widely adopted in the near future. 

With regard to the gain in fuel economy, brought about by the 
developments which have taken place, it is difficult, owing to the 
varying factors involved, to state this in general terms. Taking, 
however, the classes of ships separately, the average values are 
giver in the Table in the next column. 

The problem of mechanical stoking, which has been successfully 
solved for the less severe conditions of land practice, still awaits 
solution as regards conditions afloat. Ideal conditions in this 
respect would be more easily reached by the extended use of 
liquid fuel, the advantages of.which are obvious. Much progress 
has been made in perfecting apparatus for the proper combustion 
of oil, and its use would very rapidly be extended, but for the 
suflicient reason that the present relative prices of vil and coal 





are such as to make the use of oil for burning in furnaces, except 
in specially favourable instances, out of the question com- 
mercially. On the general economic question of the oil supply 
depends also the rate of future progress of the latest develop- 
ment in marine propulsion of the large internal combustion 
engine. 


Comparison of Fuel Consumption and Weight of Machinere, 
1893-1913. For same Effective Horse-power. 
(1) Atlantic Passenger Ship. 
Relative Relative 
fuel machinery 
consumption. weight. 
“Xpansion engine ; 





1893.—Twin - screw triple 


cylindrical boilers... .. .. «.. .. 100.0 .. 100.0 
1913.—Four-screw triple-series turbines ; cylin- 
CI 4. os chase 2s ee, RS. BS 
1913.—Four-screw triple-series turbines ; water- 
tube boilers eine lee (ea ee em ae See 


(2) Intermediate Liner. 


1893.—Triple-expansion reciprocating engine ; 
cylindrical boilers... .. .. -. ..- 100.0) .. 100.0 
1913.—Quadruple - expansion reciprocating 


engine ; cylindrical boilers .. ..  .. 92.5 91.0 
1913.—Combination, reciprocating and turbine ; 
cylindrical boilers . . as, @ o& SO Ss BAS 


(3) Channei Steamer. 


1893.—Twin-screw_ triple-expansion engine ; 
cylindrical boilers . . 


et dn ae eek Cc Me 
1913,—Three-screw direct turbines ; cylindrical 


EE EEO COUR ao ere 
1913.—Twin-screw geared turbines ; cylindrical 
Ce ee Gare ee eee 
1913.—Twin-screw geared turbines ; water-tube 
boilers Saat ne au, og 60.0 


(4) Cargo Tramp Steamer. 
1893 —Single-screw_ triple-expansion engine ; 
cylindrical boilers .. .. .. .. .- 100.0 .. 100.0 
1913.—Ditto. Withsuperheater .. .. .. 85.4 .. 100.0 
1913.—Single-screw geared turbines: cylin- 
drical boilers .. ¢ Tee) sd) ale m, Caneee sae eee 





The application of the internal combustion engine to marine 
propulsion is no new development, small engines having been 
constructed for this purpose more than twenty years ago. 
During the last decade, however, rapid progress has been made 
with small engines using the lighter petroleum spirits and oils, 
and the extent to which the steam engine has been superseded 
in small craft, such as launches and pinnaces, is apparent. 
For this class of work the advantages of the internal combustion 
engine in lightness, smallness and general convenience are such 
as to make the steam engine almost obsolete. The problem of 
producing a reliable engine of the internal combustion type of 
larger power, without undue complication of design, and 
sufticiently low in first cost and maintenance to be able to compete 
successfully with the steam engine or geared turbine, is a much 
more difficult one. Much experimental work has been done 
with this end in view, and there are many attractive possibilities. 

Comfort on shipboard has vastly improved during the past 
twenty years. Spring mattresses and brass bedsteads have 
replaced the old wooden bunks, improved systems of heating 
and ventilation have been introduced, sanitary arrangements 
are greatly superior both in quantity and in quality, while the 
furnishings of the public apartments and the attractions of the 
dining saloon vie with those of the finest hotels on shore. Third- 
class passengers have now separate cabins for four, six or eight 
persons each, in place of large open *tween-deck spaces filled 
with tiers of iron beds and accommodating hundreds. 

Anti-rolling devices have been greatly developed. The use vi 
free-water chambers, first suggested by Sir Philip Watts in 1875, 
and adopted in H.M.S. Inflexible and the City of Paris, have 
been reintroduced on an exact scientific basis by Herr Frahm, 
while Herr Schlick in Germany, and Mr. Sperry in America, 
have successfully applied the gyroscope to the reduction of 
rolling motions. ; 

Wireless telegraphy, introduced in 1896, is now fitted in over 
1800 ships and 270 shore stations. By its agency each steamer 
can keep in direct touch with her sisters or with the shore. 
Already this power of communication over long distance has 
proved of inestimable value to vessels in distress by enabling 
them to summon immediate assistance. Wireless telegraphy is 
probably the greatest boon ever given to those in peril at sea. 
As a preventive means, submarine sound-signalling has proved 
itself to be of immense value, especially where the mariner is 
surrounded by his most dangerous enemy—fog. It is well 
known that during fog both light and ordinary sound signals 
become very unreliable, whereas the state of the atmosphere 
has no effect upon sounds transmitted through the sea. The 
first submarine bell was installed in 1901, and to-day there are 
about 140 fixed bell stations, and over 1000 vessels fitted with 
listening apparatus. A: 

The important questions of freeboard, subdivision and life- 
boat accommodation have all received a considerable amount 
of attention in recent years, and special committees have lately 
been appointed to investigate each of these intricate problems, 
so that nothing that human skill can devise may be left undone 
to secure the safety of human life and property entrusted to the 
vessels of our mercantile marine. The 1892 Bulkhead Com- 
mittee set as its highest standard the ability to remain afloat 
with any two adjacent compartments simultaneously flooded. 
The Campania was one of the first vessels to comply with the 
conditions laid down, and the Scott was also a “ two-compart- 
ment” ship. Since that date not many ships have fully met the 
requirements, which were found in many cases to interfere too 
much with passenger and cargo facilities. The new Empresses 
on service in the Far East and the new Allan liners have been 
made into ‘‘ four-compartment ” vessels, and it is more than 
probable that the new Bulkhead Committee wil! set a higher 
standard of safety than their predecessors. One of the most 
appalling dangers at sea is that of fire, and in recent years many 
new systems of meeting this emergency have been introduced. 
The now universal replacement of candles and oil illumination 
by electric light has eliminated one of the most frequent causes 
of conflagration, and should fire occur, systems of piping led 
into every part of the ship can quickly convey water, steam, 
carbonic acid gas, sulphurous vapour, or the exhaust gases 
from the funnels so as to deprive the flames of the oxygen which 
is their life. The solid progress recorded, with but little assixt- 
ance from that manual labour which to-day claims to be the 
sole producer of wealth, has been the inevitable result of the 
persistent intellectual effort, amounting at times to genius, ol 
the many men whose names are as household words among us, 
and will live imperishably in the annals of our profession. It 
is impossible to review the history of marine construction without 
being forcibly impressed by the greatness of the debt we owe 
to such men as James Watt, Scott Russell, Brunel, John Elder, 
Sir William Pearce, Sir William White, Dr. Elgar, the Froudes, 
the late Dr. Denny, and many others who have passed away, 
as well as the Hon. Sir Charles A. Parsons and others who are 
still fellow-workers with us. Active and daring minds have 
ever been questing forwards, and no opportunity for advance, 
no probability of new development, has been allowed to pass 
without thorough sifting and examination. The needs of the 
coming years have been anticipated, the engineer has ever been 
in the van and not in the rear of material progress. We have 
seen how the ocean liner has steadily advanced in dimensions 
and speed. The only apparent obstacles to continued increase 
are those connected with finance and with the sizes of docks 
and harbours. In view of past experience, he would be bold 
indeed who would place any limit upon what the future will 
bring forth. 
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Fig. i—-WORM MILLING AND WHEEL GENERATING SHOP Fig. 2—-WORM GRINDING SHOP 

















Figs. 3 and 4—-WORM-WHEEL GENERATING MACHINE 

















Figs. 5 and 6—WORM MILLING MACHINE 
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MACHINE TOOLS FOR THE PRODUCTION OF 
WORM GEARS. 
No.5. 

DurRING late years no branch of machine construction 
has received greater attention than that devoted to 
machine tools for the production of gear wheels. The 
advent of the motor car has no doubt been largely re- 
; sible for the advance that has been witnessed, but 
applications of the gear drive have multiplied in so 
many other directions that the cutting of gear wheels can 
now be looked upon as one of the most important branches 
of the mechanical engineering trade. The firm of David 
Brown and Son (Huddersfield), Limited, was one of the 
iest to take up this kind of work in a whole-hearted 
manner, and readers of THE ENGINEER are aware of the 
immense strides which this firm has made. In more 
recent years Messrs. Brown have made a special feature 
of worm gearing, for which there is a steadily increasing 
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these machines, which we are about to describe, the 
| almost unique experience of the firm's staff has been 
| brought to bear, with the result that a range of tools has 
| been evolved which for ease of operation, simplicity, and 
| high mechanical efficiency are able to give a good account 
of themselves both as regards the quality of work and 
output. The machines combine all the leading features of 
up-to-date machine tool practice. 
The worms are of the parallel type, and are produced by 
a milling process, with relieved cutters, in one or two cuts 
from the turned blanks, tested carefully for accuracy, 
then hardened and finally ground. To obtain the correct 
form of tooth care has to be taken in producing the proper 
shape of cutter. This is done by a generating process on 
| the worm milling machine itself. The machine is set up 
| a8 if for milling the worm, but on the cutter mandril 
| is placed a blank of special white metal, and instead of the 
worm a generating device is substituted with a cutting 
tool of the same axial section as the thread. The machine 
| being started, the blank revolves and the tool is fed past 

















Fig. 7—WORM-WHEEL GENERATING 
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Fig. 8-WORM WHEEL GENERATING MACHINE—PLAN 


demand, particularly among motor car builders, for the 
final transmission from the gear-box to the back axle. 
In this connection it may be mentioned that the firm has 
recently shipped to the United States a complete plant 
capable of producing one thousand sets of gears per week, 
a fact that would appear to suggest the extensive future 
adoption of worm gearing on American-built cars. Under 
the title of the Timken-David Brown Gear Company 
« new works has just been started for the above purpose, 
which will commence operations with the combined ex- 
perience of the well-known Timken Roller Bearing Com- 
pany and Messrs. Brown. The plant for this large pro- 
‘duction consists of six worm milling machines, four worm 
wheel generators, six worm grinding machines, two hob 
sharpeners, three testing machines, and tool-room equip- 
ment for hobs, cutters, &c. 

_ For the production of worm gearing, for some years the 
lirm had to be content with purchasing tools from outside 
inakers, but by degrees it was found necessary to design 
Special machines to suit the special requirements. In 


| it at the same pitch as the worm. In this way the corrcet 

shape to which the cutter has to be made is produced. 
A gauge is then formed to the shape of the blank, and the 
cutter is a copy of the gauge. In the D.B.S. worm milling 
machine to be described later the work, and not the tool, is 
traversed. It is gripped in a chuck at one end and sup- 
ported at the other end by means of a sliding adjustable 
self-centering roller steady. 

The teeth in the worm wheels are produced by hobbing 
in two operations—roughing and finishing. The shape of 
the hob thread is the same as that of the worm, with the 
necessary allowance fo: clearance. The hob mandril is 
set at the correct distance from the work mandril, and is 
then fed tangentially into the work. For roughing work 
the hob used is of the well-known taper type. For finish- 
ing, a patent reamer hob of Messrs. Brown’s is made use of. 
This hob has the advantage that it can be sharpened 
without being reduced in size. A feature in connection 
with the parallel type of worm is that it lends itself to 
' being rectified by grinding on the thread after the harden- 





ing process has been gone through. For this purpose 
Messrs. Brown have designed an automatic grinding 
machine with special features. On this machine the work 
revolves between fixed centres, and is given a spiral move- 
ment during the period of travel of the table, while the 
indexing from one thread to the next is automatically 
accomplished during each return stroke, thus allowing 
the abrasive wheel to traverse along each thread in turn 
during the grinding process. In order to obtain the 
correct form of thread upon the worm which is under treat- 
ment the abrasive wheel has to have its form generated 
by an automatic device which allows for just that par- 
ticular curve being given to the wheel face to produce on 
the worm the correct conjugate tooth. 

The precision necessary to produce efficient worm gearing 
necessitates very great care in the sharpening of the hobs. 
With this object a machine has been devised for the pur- 
pose of automatically grinding the cutting faces of the hob 
and ensuring that these faces shall be truly radial—a point 
which has not been universally observed. If the cutting 
faces be not truly radial the hob will generate on the wheel, 
what is known as a ‘* drunken tooth.”’ One of the essential 
features of interchangeable production is that each com- 
ponent shall be capable of independent manufacture, for 
which purpose it is necessary that the work shall be tested 
for accuracy after each process or operation. For this 
purpose a complete series of testing machines and ap- 
pliances has been evolved which enables the worms and 
wheels to be tested with the greatest practical accuracy 
at all stages, so as to avoid the necessity of testing the worm 
and wheel together until both are completed. Some idea 
of the degree of precision obtained will be gathered from 
the fact that an order for worm gears has recently been 
turned out in which the limits of accuracy were confined 
to 4/1000ths of an inch + or —. 

We are enabled to place before our readers in Figs. 1 
and 2 views in Messrs. Brown’s works at Lockwood, neai 
Huddersfield, and particulars of the new series of machines 
which form a complete plant for producing worm gearing. 
These include a 3in. by 12in. worm wheel generator, a 6in. 
by 18in. worm milling machine, a 6in. by 18in. worm 
grinding machine, a hob grinding machine, and machines 
for worm wheel testing and gauging. 

The worm wheel generator is shown in Figs. 3 and 4 
and in detail in Figs. 7 and 8. It consists essentially of 
two parts, the main bed and the head. The machine is 
| operated entirely from one side, and it will be noted that 
| all levers and hand wheels are within easy reach of the 
| attendant when standing in the best position to view the 
cutting of the wheel—see Fig. 4. The table is not over- 
hung, and the worm wheel by which it is driven is in one with 
it, being twice the diameter of the largest wheel that can 
be cut, thus giving great accuracy when cutting at its 
maximum capacity. The bearing of. this table is so 
designed that even under the heaviest duties absolute 
rigidity is assured. As will be seen from the sectional 
view, Fig. 7, the downward thrust is taken by a conical 
bearing, and there is a long parallel bearing of ample pro- 
portions. The table is provided with a number of large 
slots—Fig. 8—to allow the cuttings to fall directly into the 
bed of the machine ; from these the lubricant is drained 
and returned to the pump well. The cuttings can be 
easily removed by opening the door at the front of the 
machine, and the worm W, which drives the table, is auto- 
matically lubricated by another worm W’, which revolves 
idly in an oil bath. ‘The worm wheel arbors are mounted 
on a hardened steel centre fitted with a micrometer elevator. 
The head slides horizontally along the bed, and is of special 
design, of ample proportions to take any possible load, 
and, in conjunction with the table, gives a combination 
capable of producing work of the greatest accuracy. 
The head contains the whole of the mechanism for driving 
the cutting hobs, and is so arranged that the hob can be 
fed either directly into the worm wheel or through it. 
There are five feeds in either direction and automatic trip 
gear. The main drive is by means of a single pulley with 
an internal friction clutch in conjunction with a four-speed 
change gear-box, the drive being transmitted in one case 
to the dividing change wheels for driving the table, and in 
the other case directly to the worm and worm wheel on 
the hob spindle. The machine is started and stopped by 
a movement of the lever Q—Fig. 8—to the right or left, 
and the speeds are changed by the hand wheel R. The 
small hand wheel T regulates the feed, and is graduated 
to indicate the feed per revolution of the hob. The hand- 
wheel E operates an accurately cut lead screw which moves 
the head horizontally towards the table. This has a 
micrometer dial and a vernier scale. A loose box handle 
applied to A instantaneously disengages the main driving 
worm and wheel, thus enabling the operator to turn the 
table in order to test the truth of the work being cut. The 
hand wheel B finally locks this mechanism, which auto- 
matically takes up any backlash due to wear. It will 
be observed that by this special design of head, overhang 
is eliminated, while at the same time a very small wheel 
can be cut. All gear wheels, spindles, and shafts are 
hardened and accurately ground, and run in phosphor- 
bronze bearings. 

The 6in. by 18in. worm milling machine is shown in 
Figs. 5 and 6, while Figs. 9 and 10 are sectional views of 
the machine and of the chuck respectively. This machine 
consists essentially of three main castings, the bed, head, 
and horizontal table. The bed is of box T section arranged 
so that all cuttings fall through openings into the front 
portion, to which is fitted a strainer to drain away all the 
lubricant into a pump well, where they are left in 
such a position that they may easily be withdrawn through 
an inspection door in the front of the machine. The bed 
provides ample bearing surface for the sliding table and 
head, and overhang is reduced to a minimum. The head 
slides directly on the main bed at right angles te the work 
table, and has ample bearing surfaces, which make it 
extremely rigid. The cutter spindle is carried in a swivel- 
ling cover, which enables it to be set at any angle to suit 
the spiral of the werm which is being cut. It may be 
pointed out that the centre line of the cutter spindle is less 
than 2in. from the face to which the swivelling cover is 
bolted, and vibration due to overhang is thus eliminated. 
The cutter spindle is supported in very liberal bearings, 
the thrust in either direction being taken by a double ball 
thrust bearing. The table is supported in an exceptionally 
long V slide—Fig. 9—-forming part of the bed, and is so 
arranged that all stresses due to the cutting are taken 
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directly on the bed. The design is such that the slide is 
always in compression, thus giving a table free from lateral 
stresses. This table carries the main driving and dividing 
head which is fixed at one end, and the self-centering 
roller steady U, which supports the tail end of the work. 
The main drive is through a single pulley F provided with 
an internal expanding chuteh—which is operated by a lever 
shown on the front view of the machine—and passes thence 
through a four-speed gear-box G, in one instance through 
mitre wheels H to the cutter head and in the other through 
a worm and worm wheel to a change-feed gear-box placed 
in front of the machine. This gives a complete progressive 





against which the toggle levers bear. The hardened 
and ground collets are divided into several parts, and are 
readily assembled. The recess engaging with a collar on 
the inner sleeve enables them to be withdrawn as the hand 
wheels are slackened off, at the same time retaining the 
collets in their normal position. When the end of the worm 
shaft has been inserted in the collets M the hand wheel K 
is rotated, thus pushing forward the inner sleeve O, 
which is prevented from rotating by means of a key, 
and so pressing the collets on to the work. The hand 
| wheel J is then rotated, causing the toggle levers L to 
press with great force the inner sleeve O, which in turn 
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range of twenty-five feeds manipulated by two hand wheels, 
one of which is shown at B. From the gear-box the 
motion passes through a clutch to the main table shaft, 
thus driving the change wheels to give the correct lead of 
the worm spiral and at the same time slowly revolving 
the work in front of the cutter. Automatic trip gear is 
provided to disengage the clutch and stop the travel of 
the table in either direction. The lead screw for travers- 
ing the table is of large diameter cut from carbon steel, 
and works in a long phosphor-bronze nut. The cutter 
head is fed up to the work by means of the hand wheel C, 
which is provided with adjustable micrometer stops E 
to enable the head to be brought into exactly the same 
position for each thread. The work is carried in a collet 
chuck M—Fig. 10. This is made from a high-tensile 
steel hardened and ground. It consists of an inside | 
sleeve O, which, by means of two hand wheels J and K 
and toggle levers L, gives a very powerful grip on the 
work in the collets. Upon this outer spindle is mounted 
a worm—a large worm wheel W driven by a worm W!—- 
so designed that the driving mechanism passes through an 
index plate S, Fig. 9, thus enabling the operator to index the 
work to suit the required number of threads. A further 
indexing is provided giving a range in minutes, while a 
friction index check ring Q is provided to avoid any errors 





LLING MACHINE 


wedges the collets on to their work. The ball bearings 
on the levers L allow of the transmission of this great 
force with the minimum loss due to friction. 








THE PANAMA EARTHQUAKE. 


By JOHN STUART, Professor of Geology, Institute Nacional, 
Panama. 

THE earthquake at Panama, with its fore-shocks and 
after-shocks, have come and gone without terrifying the 
popular imagination, as they would undoubtedly have 
done a century ago. Earthquakes, once regarded as 
portents and warnings to mankind, now merely evoke a 
scientific curiosity. They interest the commercial man 
by their effect on man and on commerce and industry on 
those rare occasions when they hit populated districts. 
They interest the engineer by their effects on the con- 
structions ‘he has set up, more especially when they hit 
the neighbourhood of an important engineering work like 
the Isthmian Canal. They interest the geologist as 
explained by and as an explanation of his observations of 
the structure of the earth, but they no longer specially 
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Fig. 10 CHUCK OF WORM MILLING MACHINE 


in indexing. The work is supported at the other end in 
the sliding self-centering roller steady U, which gives 
freedom of rotation, while enabling the work to be firmly 
held. 

The mechanism which operates the collet chuck consists 
of a main bearing or outer sleeve N, which is conical at 
one end to receive the collets, the other end being screwed 
to take the hand wheel J and slotted to accommodate the 
two toggle levers L. The inner sleeve O is adjustable 


lengthwise, the work end engaging with the collets while 
the screwed portion P in the other end is fitted with a 
hand wheel K and supplied with a hardened steel washer, 


interest the theologian, nor do they serve as a text with 
which to denounce man’s iniquity. John Wesley, who 
lived at the time of the great Lisbon earthquake of 1755, 
tried to find a direct moral teaching as its final cause. 

On reading the newspaper accounts of the Panama 
earthquake the chief points on which the curiosity of the 
general public is aroused are whether the choice of the 
Panama Isthmus as the site for an important inter- 
oceanic canal was the best that could have been made, and 
also whether the building materials used in the construc- 
tion of the great canal locks were the best which could 
have been selected so as to withstand earthquake shocks. 


Both of these questions may quite fairly be answered jy 
the aftirmative. 

The Isthmus of Panama lies in an almost entirely earth. 
quake-free area. Slight earthquake “ echoes ” occur from 
time to time, and the only one of any consequence occurred 
about the beginning of the seventeenth century. hig 
is a very fair record for a country which lies on one of the 
two seismic zones encircling the earth in which earth. 
quakes are exceptionally numerous. This circumpacifie 
great circle of seismic instability runs from Chile, along the 
Andes, Central America, California, the Aleutian Islands, 
and through Japan to the Philippine Islands. But there 
seems to be a gap in this earthquake circle betwee: the 
high table land where the Andes terminates in Colombia, 
and the high table land near Cartago, in Costa Rica. {t 
was this gap, the Panama Isthmus, which was chosen 
by the Canal Commission in preference to the Nicaragua 
route to the north-west of the earthquake infested Costa 





Rica plateau. Jarthquakes have a most intimate rela. 
tion to mountain building, and there are no very high 
mountains in the immediate neighbourhood of the Jow- 
lying depression which constitutes the Isthmus of Panama, 

Two serious earthquakes have occurred within the lust 
decade only a few hundred miles from Panama, and their 
mode of origin may throw some light on the cause of the 
recent earthquake at Panama. The earthquakes referred 
to are the Jamaica earthquake of 1906 and the Colombian 
earthquake of the same year. Both of these earthquakes 
had their focus of origin in the bed of the sea a little off the 
mouth of a river—the Hope River in Jamaica and the 
Esmeralda River in Colombia. Many geologists beliove 
that the earthquakes which originate in this way near the 
mouths of rivers are directly due to the influence of gravity 
from the great accumulation of sediment in those localities, 
These geologists see in this unloading of the mountains 
by the action of rivers and the overloading of the coast 
by deposition near the mouths of the rivers a sufficiently 
serious disturbance of the equilibrium of the earth’s crust 
to account for the continual rising of mountain ridves, 
and the subsidence which often takes place along the coasts. 
In some instances the great accumulation of sedim nt 
at one area may cause so great a strain in the strata that 
they fracture, the dislocated portion being termed hy 
geologists a fault, the disturbance made by the rupture 
being called an earthquake. 

The fact that it is nearly 300 years since an earthquake 

of any note occurred in Panama leads us to suspect that 
the recent shock in that city may be due to man’s meddling 
with Nature in digging the canal and causing an inter 
ference with the stresses and strains in the strata of the 
isthmus similar to that caused by the action of rivers. [1 
his recent book on South America, the Hon. James Bryce 
described the canal work of the American engineers as 
the greatest liberty which man has ever taken with Nature, 
If we examine into the kind of liberties these canal diggers 
have taken we find that they are entirely similar to liber 
ties taken by rivers which carry off material from the 
interior of continents and deposit them along the coasts 
In these gigantic operations of the American engineers 
hundreds of millions of tons of earth have been removed 
from the centre of the Isthmus at Culebra Cut, which 
extends all the way from Bas Obispo to Paraiso. This 
enormous amount of material has been deposited in the 
direction of the Caribbean Sea at Tabernilla and other 
““dumps ” at Gatun Dam and at Punta Toro Breakwater. 
Another portion has been deposited in the direction of the 
Pacific at Corozal and other “‘ dumps ”’ at Miraflores Dam 
and at the great breakwater which runs from Balboa to 
Naos Island. Conerete to the amount of nearly ten 
million tons has been deposited at Gatun Locks on th» 
Caribbean side of the weakened ‘“‘ continental divide.” 
and an equal amount at Pedro Miguel and Miraflores 
Locks on the Pacific side, the concrete constituents of 
sand, rock, and cement coming from such distant places 
as Chorrera, Nombre de Dios, Portobello, Ancon Hill, and 
New York. At the present moment, near the end of 
Panama’s wet season, Gatun Lake is filling up and will, 
when full, have an area six times that of Loch Lomond. 
A temporary dam on the Pacific side has recently been 
destroyed to allow water from the Pacific to enter Mira 
flores Locks, and a fortnight ago to-day the Gamboa 
Dam was blasted away to enable the water of Lake 
Gatun to enter the Culebra Cut. All this transference of 
material from one part of the Isthmus to the other must 
cause a considerable redistribution of stresses in the sub- 
jacent strata. If the added stresses should prove too 
great at any part of the rock a rupture must ensue, causing 
a fault with the earthquake shock which always accom- 
panies such a dislocation at the moment of its formation. 
The question whether the building materials used in 
the construction of the great canal locks were the best 
which could have been selected so as to withstand earth- 
quake shocks may also be answered in the affirmative. 
The Isthmian Canal Commission exercised the utmost 
care in the selection of materials, and the triple flight of 
double locks at Gatun forms an enormous monolith of 
reinforced concrete made of the best materials which could 
possibly be obtained. Although a very good cement could 
probably have been manufactured from materials to be 
found on the canal zone itself, yet the Isthmian Com- 
mission did not care to take any chances, and consequently 
they had to import the necessary cement by hundreds of 
shiploads from the United States. For the stone portion of 
the concrete they selected eruptive rocks from Ancon Hill 
and Portobello, because these are harder, denser, and more 
tenacious than those of sedimentary origin, while their 
roughness facilitates their complete adhesion to the cement. 
Throughout the whole of the six double locks there is not 
to be found a single fragment of the voleanic soft tuff or 
of the porous lava which is so common round Panama 
City, both of which materials would absorb the water of 
the wet concrete and render it powdery. 
The importance of exercising the utmost care both in 
building and in the selection of materials is shown by the 
fact that no lighthouse has ever been destroyed by an 
earthquake shock, although the earthquake disasters of 
Japan, California, Chile, and the Philippines have often 
devastated their immediate neighbourhood. The chief 
reason for this immunity probably lies in the fact that 
these lighthouses have been constructed with the utmost 
care in order to resist the attacks of gigantic waves and 
violent hurricanes. 
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RAILWAY MATTERS. 


AppRESSING @ joint meeting of the National Association 
of Colliery Managers (Kent Branch) and the Association 
of Mining Electrical Engineers (London Branch) at Dover, 
Mr. E. K. Scott expressed the opinion that railways will 
be electrified from power stations in the great coalfields 
of the kingdom, and that electricity in bulk will be supplied 
to the towns and villages off those systems. He con- 
siders that the southern lines will be the first to be electri- 
fied, the power being taken from the Kent coalfield. 





We hear that the Great Western Railway Company 
is running two experimental fire-proof trains between 
London and Windsor. The trains each consist of four 
coaches —first and third class. The coaches are entirely 
of steel, with asbestos floors, and are lighted throughout 
by electricity. Instead of seating six, as hitherto, the 
first-class carriages each seat éight. The coaches are 
kept coupled, as the electric light wires run the entire 
length of the train. The footboard appears to be the only 
wooden part of the train, and this has been cut down to 
the smallest dimensions. In case of fire it could easily be 
knocked away. 

H.M. Empassy at St. Petersburg reports that the Rail- 
way Department of the Russian Ministry for Ways of 
Communication is at present engaged on a scheme for the 
substitution of electric light for the lighting systems 
now used on the Russian State Railways. Foreign firms 
will be allowed to compete for this work, and United 
Kingdom firms desirous of putting in tenders should, in 
the first instance, formally notify the Minister for Ways 
of Communication of their desire by means of petition in 
the Russian language ; it should be in duplicate and should 


specify previous contracts of a similar character which | 


have been executed by the petitioners. The firm will 
then receive details of the requirements of the Russian 
Government. 

In a paper on electric locomotives, Mr. F. Lydall says : 
—In the 2-B-1 single-phase locomotive supplied by 


one of the jack shaft cranks broke after the locomotive 
had run 10,000 kiloms. The most probable reason for the 


of the steel ran across the cranks instead of along them. 
After the breakage a fresh jack shaft was made with the 
cranks forged separately, and then pressed and keyed on 
to the shaft. The locomotive has been continuously in 


service with perfectly satisfactory results since this repair | .” a a : 2 ' 
was carried out, having, up to the end of January, 1913, | is decomposed at 500 deg. Cent. into hydrogen and carbonic 


run 56,653 kiloms. 

Accorpina to the Electrical Rericw, a system of con- 
trolling trains, known as the “‘ Detroit,’’ has recently been 
tested with suecessful results on the Canadian Pacific 
Railway. 





Visual and audible signals are given in the | 


driver’s cab, and are repeated to the train dispatcher ; | 


the speed of the train is automatically reduced when it 
passes a ‘caution ”’ signal, and the brakes are put on if 
it over-runs a danger signal. 


part of the mechanism puts the signals to danger. High- 


The derangement of any | 


frequency alternating currents in wires laid alongside | 
of the track, with receiving apparatus on the locomotive, | 
are employed, so that the system evidently resembles the | 


Railophone system, which was demonstrated in 
country in 1911 and last vear. 


Some interesting particulars appear in the October 


this | 


number of the General Electric Review regarding the | 


experimental “‘ split-phase ’’ locomotive. Some time ago 
this firm came to the conclusion that the single-phase 
commutator motor was not entirely satisfactory for 
traction work. The split-phase locomotive aims at 
obtaining the advantages of the three-phase locomotive 
by converting the single-phase current into three-phase 
without loss in starting torque. Tests have been made 
on two standard 25 horse-power quarter-phase motors, 
one of which was used as a phase converter. Although 
the experiments have lasted some years, this new develop- 
ment can at present, of course, only be considered as 
experimental, and a good deal of improvement remains to 
he done before it can have any effect on railway electrifica- 
tion problems. 


Tur Pennsylvania Railway Company has appointed 
thirty-five committees of employés whose duty it is to 
study the smaller matters which might involve accidents. 
“Safety First *’ Committees they are called, and their 
duty is to eliminate practices and habits which may 
cause accidents. During the past four years the 
Pennsylvania Railway on lines east of Pittsburg has 
spent nearly £100,000 in following the special recom- 
mendations of safety committees in small matters, alto- 
gether aside from larger expenditures on signals, steel cars, 
and other more obvious safety appliances. Since 1910 
safety committees have made 17,333 recommendations, 
and 13,861 of them have been adopted. One result is that 
exactly 99,753 safety guards of all kinds have been 
installed, Another, and more significant result, is that 
in 35 out of the 46 shops where more than 500 men are 
employed the number of serious accidents per one thousand 
men has been reduced by from 5 per cent. in some cases to 
70 per cent. in others. ; 

Tne Benguella Railway Company, of Friars House, 
New Broad-street, E.C., has, we are informed, received a 
cable from its chief resident engineer, Mr. Edward Robins, 
that railhead reached a point 520 kiloms. (323 miles) 
measured along the completed railway from the Port of 
Lobito on September 23rd. Railhead is now at an altitude 
of 6000ft. above sea level, and the railway follows the 
summit of the ‘‘ Great Divide,” the watershed of the Congo 
and Zambesi rivers. As the railway climbs up from sea 
level to the plateau, a section of about 3 kiloms. at 1 in 16 
is fitted with a rack rail. For the rest of the line maximum 
gradients of 1 in 50 and curves of 100 m. radius have been 
alopted. The gauge is 3ft. 6in. The line is now com- 
pleted and fully equipped with rolling stock of the most 
up-to-date South African standards for nearly half the 
distance to the Congo frontier, near Lake Diloto. It will 
there form an end-on junction with the railway being 
constructed by the: Belgians through Elizabethville, 
Kambove, and Ruwé, serving the great copper fields of 
the Tanganyika Concessions Company, 





NOTES AND MEMORANDA. 


To prevent a driver’s eyes from being dazzled at night 
by the head lights of an approaching motor car, a device 
has been invented which consists of an ordinary cloth 
cap with a transparent shield lying flat beneath the peak. 
At night the shield is unclipped from the peak and allowed 
to screen the eyes when approaching bright lights. The 
transparent shield is of a special orange colour which 
subdues the dazzling rays and yet does not obscure one’s 
vision of the road ahead. 


THE troubles and difficulty of sub-station heating have 
been surmounted, according to the Electrical World, 
in a 9000-kilowatt sub-station in America by installing 
a 5ft. by 6ft. portable iron office in the building. This 
forms a convenient compartment for clerical and telephone 
work. It is provided with spacious windows from which 
all necessary observations can be carried out. A 300-watt 
electric heater is quite sufficient for warming it. This, 
with two chairs, a desk, and the station telephone instru- 
ments, form the chief furniture. 





CONSIDERING that petrol is nearly three times as dear 
as paraffin it seems hardly credible that a wholesale dealer 
should supply a retailer with a barrel of petroleum spirit 
in mistake for petroleum oil. Yet this is reported to have 
occurred in Scotland, with the result that the oil dealer’s 
assistant was severely burned, the premises set on fire, and 
considerable damage done. Not knowing that he had been 
supplied with spirit instead of oil, the dealer served 
several customers from the barrel, and it was only by the 
merest good luck that the purchasers discovered what a 
mistake had been made. As it was, two slight fires broke 
out in the houses of the people who had filled their lamp 
containers with the spirit. If blunders of this sort were 
likely to occur in other places, it would add a new terror 
to the business of dealing in oil and spirit. 


A NEw application has been found of the catalytic 


| réle played by certain metals in favouring the combination 


Siemens-Schuckert Werke to the Prussian State Railways | of various substances which do not react on each other 


under ordinary circumstances. Carbon and hydrogen 


| combine with difficulty, especially to form methane. 


breakage is the method of constructing the jack shaft eatin a irr id ee in the presence of nickel oxide, 
in one piece with its cranks in such a way that the fibre | reduced nickel, or a mixture of nickel and alumina, and up 


to 625 deg. Cent., there is no formation of methane. 
Under great pressures its synthesis only occurs above 
500 deg. Cent. in the presence of the above substances or 
mixtures, and so much the better as the temperature 
becomes greater. In presence of water and nickel methane 


acid. The inverse reaction, 7.e., reduction of carbonic 
acid to methane in presence of nickel and an excess of 
hydrogen at ordinary pressure occurs at 450 deg. Cent. 
Results are the same with nickel oxide. 


AT a recent meeting of the Royal Sanitary Institute 
Mr. T. M. Clague, Ph.C., gave a demonstration of the new 
process of electrolytic treatment of lead poisoning, dis- 
covered by himself. He stated that he was called in by 
a firm whose lead pipes had given out. He found an 
electric current near them, which appeared to explain 
the trouble, and after experiments confirming this struck 
the idea of applying the new fact to practical work. Sir 
Thomas Oliver, an authority on industrial diseases, had 
been good enough to carry out experiments, and it was 
found that by passing an electric current through the 
human body the lead was extracted. Several manufac- 
turers had put in an installation, and as soon as an employé 
showed any signs of the poisoning he was treated. Very 
good medical results had been obtained, and considerable 


| quantities of lead extracted from the men treated. Sir 


Thomas Oliver, who also spoke, described the symptoms 
of lead poisoning, and suggested that the weekly hot-water 
bath required by the Home-office might with advantage 
be made an electrical bath. 


THE accident to the Zeppelin was, in Ing. Forlanini’s 
opinion, probably caused by a back flash in the carburetter 
of a motor. The danger of fire, says the constructor of 
the Leonardo da Vinci and Citta di Milano, is especially 
pronounced at the moment of the entry and the exit of 
the gases. In the latter case they are led by an exhaust 
tube awav from the motor and the inflammable parts of 
the vessel; in the former instance, however, a defect in 
the admission valve may easily provoke the combustion 
of the gases before they pass into the motor cylinder, 
with the consequent lighting of the liquid fuel flowing 
to the carburetter. To obviate this evil, the latter should 
be enclosed in a metal case with a pipe made long enough 
to collect the air for the combustion outside the danger 
zone. This pipe should be fitted at one end with an 
automatic valve, made to allow the air to enter, but to 
close the exit of any gases generated by an explosion in 
the carburetter should such take place. The Leonardo 
da Vinci and Citta di Milano are, according to Ing. 
Forlanini, far more safe from fire peril than are any other 
airships on account of the fact that the plan above 
described has been adopted in their construction. 


In a paper on “ The Stability of Aeroplanes,” read at 
the Engineering Conference at Simla last month, Mr. 
H. 8. Wildeblood thus gives his own experiences : 
For India T have found bamboo satisfactory for the frame- 
work, but I had to get steel wire, cloth, wire strainers, 
rubber bands, wheels, tires, and other accessories from 
England. The trouble with bamboo is that it splits and 
warps badly and its joints are a problem. I got over 
the first part of the difficulty fairly successfully with the 
use of mustard oil, and the second with a peculiar type of 
joint I evolved out of the sinews of a cow’s back, wooden 
pegs, and na‘ls. The search for a good and not too expen- 
sive “dope ” or liquid for treating the cloth of the planes 
afforded me a good deal of trouble, and eventually I 
adopted the expedient of using boiled linseed oil, which is 
not perfect, but is as suitable as anything I could find at a 
reasonable price. My experience in Lucknow taught me 
that cloth very rap‘dly becomes mildewed and useless if 
not treated with some preservative, and it is, of course, 
advisable to render the planes as air-tight and non- 
stretchable as possible, though, unfortunately, the addition 
of a dope increases the weight and frequently makes the 
cloth more inflammable—two serious defects which T 
eannot pretend to have eliminated, 








MISCELLANEA. 


THE War-office announces that owing to the large 
number of entries for the forthcoming naval and military 
aeroplane engine competition, and the scale upon which 
it has accordingly been necessary to arrange for the 
erection of the requisite engine testing plant, it has been 
decided to postpone the competition from February Ist 
to April 30th next. The engines entered for competition 
must be delivered at the Royal Aircraft Factory on or 
before April 14th. The list of entrants totals twenty- 
five firms. 





THE Bitterfeld correspondent of the Tdgliche Rundschau 
telegraphs that the British Government has found the 
Parseval airship recently purchased from the Aerial 
Machine Company at Bitterfeld so satisfactory that it 
has ordered three new vessels of the same type. The work 
of constructing the new military airships, he says, will be 
commenced in the course of the next few weeks. The 
news that the British Government has ordered three more 
Parseval airships has not occasioned any surprise in Alder- 
shot, for it is recognised that of all the types of airships 
acquired or tried by the Royal Flying Corps the German 
dirigible has proved the most satisfactory. 


THE total sum collected in France by national sub- 
scription for aviation amounts to just over £244,000. At 
first it was feared that this subscription might be exploited 
by various interested parties, and the Committee, of which 
M. Reymond, a senator, is president, deserves great 
credit for its determination in refusing to spend all the 
money subscribed on the purchase of aeroplanes, which 
would necessarily have been out of date in a very short 
time. The number of aeroplanes purchased is 198, and 10 
more are to be bought at a total cost of £128,000. Just 
under £80,000 has been spent on the installation of flying 
stations in all parts of the country, and nearly £17,000 
on the training of novices. 


Somer new buildings are being erected in Canning-street, 
Caleutta, which will form the largest block of houses in 
that town, if not in India. According to the Contract 
Journal, they will consist of a market or bazaar on modern 
lines on the ground floor, containing 154 shops. Above 
these there will be three storeys devoted to business 
premises, fitted with the latest sanitary appliances and the 
most elaborate and up-to-date system of lighting. Two 
other important works which have been notified are a water 
supply scheme for Sialkot, in the Punjab, to cost £30,624, 
and the electric lighting of the station premises and goods 
yard in Talaimannar at the Ceylon end of Adam’s Bridge, 
on the Indo-Ceylon Railway. 


AN interesting calculation of iron losses. is given in a 
recent issue of the Electrical Review and Western Elec- 
trician. When energy costs only 0-25d. per kilowatt- 
hour, it is caleulated that £1,500,000 is expended annually 
through iron core losses in new electrical machinery in 
which laminated cores are used, entirely neglecting the 
losses of the plant already existing. This figure is based 
on the estimate of a sheet iron manufacturer that 120,000 
tons of iron sheets are manufactured annually for electrical 
use, which, after allowing 25 per cent. waste, represents a 
useful output of 90,600 tons. This amount at 2 watts 
per pound core loss necessitates a total waste energy of 
1500 million units per annum, assuming operation for only 
half the hours in the year. 


A WRITER in a contemporary says very little has hitherto 
been published on the subject of the design of petrol 
motor vehicles. Each maker, as a result of his personal 
experience, must have formed rules for his guidance when 
considering new problems, but these he is careful not to 
publish for the benefit of trade rivals. Not only is there 
this legitimate concealment of customary engineering 
rules, but with it all there is a great deficiency in the 
requisite knowledge to enable accurate rules for design 
to be formulated. This knowledge is slowly being col- 
lected, but a great deal more experimental work is needed, 
and a willingness to make public the more general results. 
There is much that might be published without injury to 
any interests and with great gain to all. 


AN interesting specimen of ancient wood guttering was 
found at the works of Charles Clifford and Son, Limited, 
metal manufacturers, of Fazeley-street, Birmingham, the 
other day. According to the Ironmonger, the firm recently 
adopted electric power for a rolling mill, and the old steam 
engine—one of the first produced by James Watt—which 
has driven the mill for considerably more than a hundred 
years, is beingdismantled. When the task of removing 
the roof of the engine-house was begun the wood guttering 
was discovered. It has probably been in use since the 
building was first erected, and notwithstanding that it 
has had nothing but its own weathered surface to protect 
it from decay, it is in an excellent state of preservation. 
The wood from which it is made appears to be red deal. 
It is in 14ft. lengths and of 6in. by 3in. rectangular section, 
with a channel half round in section and measuring 5in. 
by 2in. deep, cut in its upper surface. The fact that it has 
served its purpose so well probably accounts for its having 
failed to attract attention before. 


On October 28th Mr. Massey, the Premier, announced 
the Government’s decision regarding New Zealand's 
future naval policy. It was proposed, he said, to dis- 
continue the present subsidy system and to take up a 
greater responsibility. “It had been hoped that the 
Admiralty would be able to carry out the agreement of 
1909 and station two cruisers of the “ Bristol’ class in 
New Zealand waters, the Dominion bearing the cost of 
their upkeep. The Admiralty, however, had stated that 
it was unable to do this and had substituted the two 
existing light cruisers Psyche and Pyramus. This was 
not satisfactory. The New Zealand Government 
had, however, accepted an offer of the Philomel as 
a training ship, and if the Home Government was unable 
next year to provide a “ Bristol ” cruiser the New Zealand 
Government proposed to recommend Parliament to order 
the building in England of a cruiser of the “ Bristol 
type at a cost of £400,000. In the meantime the Philomel! 
would be taken over and a commencement made with the 
training of young men 
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Railways and Canals. 


THE appointment of a Royal Commission to inquire 
into the relationship between the railways and the 
State, the recent increase of railway charges, the 
agitation for railway nationalisation, and the con- 
current move for a revival of the canal system, 
combine to make the general cost of carriage a burning 
question. The problem merits all the attention it is 
receiving. Unfortunately, however, most of the 
people who are agitating for big “reforms” are 
doing so under great delusions. Our inland cost of 
carriage problem is by no means so simple as it looks 
to superficial observers. Profound misconception 
exists even in quarters that should be well informed. 
We make no apology, therefore, for setting out a few 
plain facts in plain terms. We will begin by saying 
that those people who are seeking, either through 
State canals or through railways, or both, to get 
British inland transit costs, per ton per mile, down to 
anything like continental or American levels are 
aiming at the utterly impossible. 

Take the canal part of the general question first. 
The canal advocates begin by drawing comparisons 
between British and continental systems, demonstrat- 
ing the superiority of the latter, and, showing how much 
cheaper inland water transit is in Germany, France 
and Belgium than in this country; they argue that 
what is done on the Continent can be done here ; 
they assure us that the railway companies have 
strangled canal development in Britain; and they 
finish up by advising the State to take over the 
canals and spend many millions on their improvement. 
The object is to secure a complete network of up-to- 
date canals, affording cheap transit, such as our 
continental contemporaries enjoy. In plain English, 
the thing cannot be done. It would be almost as 
reasonable to expect Switzerland to become a first- 
class ocean shipping country as it is to dream of 
Britain becoming a first-class canal country. Between 
Britain and the Continent there are these two funda- 
mental differences. The chief continental industrial 
districts served by canals are mostly flat, whereas the 
chief British industrial districts are hilly; on the 
Continent there are any amount of large rivers 
lending themselves naturally to canalisation, whereas 


our rivers are mostly short, narrow, shallow, and full 


of weirs, not at all suitable for navigation. Let 
us quote a few figures on this point. Out of 4075 
miles of navigable inland waterways in Great Britain 
to-day only 1482 miles are natural, and most 
of our canals are narrow and shallow. If we widened 
and deepened our existing canals, made new ones, 
and linked up and unified the whole system, a very 
much smaller proportion would then be natural. 
Practically nine-tenths of such a system would have 
to be artificial, costing an enormous amount for 
construction. Now turn to the Continent, where 
wide and deep canals exist already. In France out 
of 7006 miles of inland waterways no less than 4392 
miles are natural river. In Germany of 7038 miles 
5815 miles are natural. In Austria of 2772 miles 
2427 miles are natural, and so on. The fine con- 
tinental canals owe their success, if not their 
existence, to big rivers flowing through com- 
paratively flat country. Not only is canalisation 
cheap and easy on the Continent, but navigation 
on the canals is rapid. The barges can often go a 
score of miles without encountering a lock. Between 
Berlin and Hamburg (230 miles) there are only three 
locks. On our three existing canal routes between 
London and Liverpool—distances of 256, 244, and 267 
miles respectively—the locks number 190, 252, and 
282 respectively. It is quite true that on the canal 
connecting the Maine with the Rhine there are 177 
locks in 193 miles, and that the southern section of 
the Canal de Z’Est has 99 locks in 91 miles ; but these 
are quite exceptional cases, whereas such cases are 
quite common in our country. We have a lock for 





every 1} miles of navigation, taking the country 
through, to say nothing of scores upon scores of canal 
tunnels, some of them exceeding 3000 yards in length. 
We admit, of course, that it would be possible to 
improve some of our canals and to make some new cuts 
with advantage, but the general features of our 
country render canalisation on a general scale out 
of the question, unless an enormous sum of money 
is to be spent for a very meagre result. If the pro- 
posed new system is to pay, the tolls, or dues, will 
have to be from 100 to 300 per cent. higher than on 
the continental canals, for the capital cost will be 
that much higher. That would destroy, or prevent, 
cheap transit. If the tolls were kept low, then the 
canal system would fall a long way short of being 
profitable. In any case, the abnormal number of 
locks would make speedy navigation impossible. With 
regard to the view that advantage would accrue from 
setting up canal competition with the railways, it may 
be observed that the best canal system that can be de- 
vised would still leave the railways with the major part 
of their ““ monopoly.” Incidentally, another popular 
fallacy may be touched upon. It is constantly 
asserted that the railway companies bought up large 
portions of the old canals with the deliberate intention 
of letting them fall intodecay. There may beamodicum 
of truth in this statement, but it is far more correct. 
to say that the bulk of the canals acquired by railway 
companies were forced upon the companies. In 
many cases in the early days canal owners adopted 
this attitude: “ We will not allow you to build your 
proposed railway unless you purchase our canal at 
our price.” One of our biggest railway companies, 
owning a large canal mileage, was compelled to take 
every yard against its will, at great cost, and is to-day 
paying thousands a year in interest on the property. 
As a matter of fact railways have had little or nothing 
to fear from canal competition, but have been put to 
much expense in buying off the opposition of canal 
owners who were often in a position to prevent the 
development of railways. 

Turning now to the purely railway side of the transit 
cost problem, what do we find? We find people 
hugging pretty much the same delusions about: rail- 
ways as about canals. We have striking comparisons 
drawn between British and foreign rates, often show- 
ing our ton-mile charges as from 50 to 150 per cent. 
higher than those abroad, and it is wondered why 
British traders should be handicapped in this way. 
What these critics forget is that our haulage distances 
are exceptionally short. It has been calculated that 
in the iron and steel group of trades, for example, 
the average hauls for raw materials from mines to 
furnaces, and for finished goods from works to ports, 
are less than 30 miles in Britain, against 150 miles 
in Germany and between 400 and 500 miles in the 
United States. How, then, can it be possible to 
have our rates per mile anything like so low as those 
of Germany and America? A wagon sent the usual 
short distance in this country has to be loaded and un- 
loaded in just the same way as one sent the usual long 
distance abroad. This is only one point in the pro- 
blem, but it is sufficient in itself to prove that Britain, 
with short distance traffic, can by no means or 
methods have the low ton-mile rates enjoyed by 
countries with long distance traffic. To imagine 
that the State could take over the railways 
and then reduce the rates to continental or Ameri- 
can levels is a most inexcusable delusion. It 
is quite true that our railways are heavily 
capitalised, and that the rates are heavy in propor- 
tion; but this cannot be altered to any material 
extent. In so far as there is real trouble on this score, 
the mischief has been done and cannot be undone. 
We were railway pioneers. We had all engineering 
problems to solve for ourselves. We had to build 
with costly materials, with inexperienced labour, 
and primitive appliances. We had to pay extra- 
vagant prices for land. We had to pay enormous 
legal costs in meeting the opposition of property 
owners. We had to spend huge sums of money on 
bridges and tunnels in big towns and on stations in 
the very hearts of cities. The fact, therefore, that 
our capitalisation is from two to three times as high 
per mile of railway as that of the systems built at 
later dates in much more thinly peopled countries, 
where railway building has been welcomed and not 
opposed, is nothing to wonder at. Not only have we 
far more stations per 100 miles of track than the 
Germans and Americans, which means higher 
standing and operating charges, just as it means short 
haulage distances, but from the very beginning our 
landowners, our lawyers, our politicians, and our 
m:nicipal authorities have combined to put our 
railway companies to the uttermost possible farthing 
of expense, while in most other countries the opposite 
policy has been adopted. Such, briefly, are some of 
the facts, and they are facts which nationalisation 
cannot destroy. No matter how the railways of this 
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country may be managed, the rates per ton per mlie 
will remain high. Against that we have the advantage 
of short hauls, so that the much-talked-of burden 
of high rates is not so big as it looks. In writing 
thus we are not concerned to defend railway manage- 
ment, nor do we wish to discourage reformers who are 
working for cheaper carriage; but we do think it 
necessary to state the facts as they are, and, if possible, 
to dispel the illusions of short-sighted people who 
would have the State spend unnumbered millions 
on an impossible object. 

We may add our conviction that the railway com- 
panies regard the appointment of the Royal Com- 
mission, the coming of which they had long known, 
with nothing but satisfaction. They anticipate that 
the result will be to clear away many false impressions, 
and that the railways willemerge stronger than ever 
from investigations in which they see nothing to fear. 
It has been widely assumed that the Commission was 
the first step towards nationalisation. For that view 
there is no foundation. It is not possible that the 
question of the acquisition of the railways by the 
State can be disregarded, but it is highly probable 
that the Commission will devote itself principally 
to such subjects as rates and passenger fares, the cost 
of operation, and the means of bringing traders and 
the railway companies together for the purpose of 
discussing subjects of mutual interest. On such 
matters the railways will be glad enough to see their 
case laid before the public. 


Civil Control of the Naval Dockyards. 


Comparisons between the status of naval dock- 
yards and private shipbuilding concerns are always 
difficult to make, because to some extent the purposes 
of their being are not the same. Large shipbuilding 
firms exist solely for commercial production of new 
work, both for the mercantile marine and the Navy, 
with a greater or less provision for docking and repair 
of war vessels, while the Royal Naval Dockyards are 
not only employed on construction of naval vessels, 
but they are necessarily and to a large extent devoted 
to docking, repairing and refitting of these ships. 
They must also hold in reserve large stocks of material 
for immediate use in case of emergency, being not 
simply shipbuilding yards for new construction, but 
also naval arsenals for the upkeep of the fleets in 
being. It is common knowledge, however, that the 
tendency of recent years has been to bring them more 
into line with the ordinary large commercial yards 
of the Clyde and East Coast. They now compete 
with contract prices for new construction, and are 
able to turn it out in approximately the same time. 
These changes have been brought about under such 
Directors of Naval Construction as Sir William White, 
Sir James Williamson, Sir Philip Watts, and will 
probably be continued under Mr. Tennyson D’Eyn- 
court—all men who had long experience of warship 
building in private shipyards prior to appointment 
to their posts at the Admiralty. 

There is, however, one marked feature in the 
personnel of the administrative staff of naval 
yards which has no parallel in the organisa- 
tion of private yards. Supreme technical control 
at the Admiralty over all the yards is in the 
hands of the Director of Naval Construction, always 
a technical man, and essentially a naval constructor ; 
under him at each yard the technical staff has at its 
head a Chief Constructor and his subordinate officials 
on the shipbuilding side, co-operating with the Chief 
Engineer on the engineering side. So far there is 
no difference between the Admiralty system and that 
of a similar private concern. But interposed between 
the technical head at Whitehall and the technical 
heads at the dockyards, there is a non-constructive 

. official in supreme control at each yard. He is a 
naval officer of rear-admiral’s rank in the larger, or 
captain’s in the smaller, yards, and is termed the 
Admiral or Captain Superintendent. This official 
is an executive naval officer whose expert knowledge 
is not primarily along the line either of naval con- 
struction or engineering, for while he is expected to 
possess an adequate knowledge of both these branches 
to fit him for commanding ships of the Navy, his 
training and previous career as a seaman does not 
necessarily fit him to control an essentially technical 
establishment. An attempt was made many years 
ago to soften the line of demarcation thus existing 
between the technical staff, and the naval head by 
introducing an official at each of the large yards, who 
was called the Civil Assistant to the Admiral Superin- 
tendent. He was drawn from the civil branch, was 
a technical expert, and was really a sort of super- 
Chief Constructor. In the nature of things, he was 
something of a redundancy, and the appointment 
did not long persist. In view of this condition of 


affairs it is not surprising to hear that a rumour 





is circulating in the dockyards to the effect that 
Mr. Winston Churchill, whose knowledge of the 
methods of private shipbuilding has been obtained 
at first hand, contemplates making the radical change 
of abolishing the post of Admiral Superintendent, 
and of vesting supreme control in a civil technical 
head, who would then be in reality as well as in name 
the Chief Constructor. Whether this rumour has 
anything more substantial behind it than the general 
feeling that the change would be in the direction of 
making naval yards approximate more closely to 
private yards, only time can tell, but there is nothing 
inherently improbable in the suggestion. Such a 
change would undoubtedly be welcomed by the 
constructional officials It is contended by those 
who favour the existing method that the removal of 
the Admiral Superintendent would lead to endless 
friction between the officers of the Navy who have to 
handle ships when built, and the Royal Corps of 
Naval Constructors who create them; but surely 
such a condition could be easily prevented by 
efficient control exercised by the heads at 
Whitehall, to whom each is responsible. It. is, 
of course, absolutely necessary that the experi- 
ence of naval officers should be embodied in 
actual warship construction, but this blending of 
the experiences of the naval and civil branches should 
be accomplished at the Admiralty, and the resultant 
design transmitted to the yards for guidance should 
need no serious alteration requiring the special skill 
of a naval officer in addition to that of the Chief 
Constructor. The change suggested, therefore, seems 
a reasonable one, but there is another question to 
consider. If the naval superintendent be removed, 
and a Chief Constructor be drawn from the Royal 
Corps and appointed as supreme head at the yard, 
what will be the position of the Chief Engineer who 
is head of the engineering section? There are those 
who fear more friction between engineer and con- 
structor than between constructor and naval officer, 
but really there need be none. The Chief Constructor 
belongs to the senior branch, and as such it falls 
naturally to him to be the head, and otherwise the 
case is exactly parallel to that of an ordinary ship- 
building firm, where the constructional and engineer- 
ing branches are quite separate, but work in harmony. 
The position would, indeed, be no different from that 
existing at the Admiralty, where the Director of 
Naval Construction and the Engineer-in-Chief unite 
their energies in the production of a design in which 
each has his appropriate share. Unless the Admiral 
Superintendent be a man of exceptional organising 
ability and of unusually strong character, there is 
none of his duties in a naval dockyard which differs 
greatly from those of the head of a private shipyard ; 
and te Corps of Naval Constructors should be able 
to supply such men in plenty. If the scheme be 
seriously considered at the Admiralty, and its advis- 
ability can be clearly demonstrated, Mr. Winston 
Churchill, who has previously shown his capacity 
for making a clean sweep, may be relied upon to let 
no respect of persons stand in the way of its fulfilment. 


There is, however, the feature we have already 
mentioned to be taken into consideration. The 
naval dockyard is more than a purely shipbuilding 
establishment, it is a naval arsenal as well, ready to 
deal with completed vessels, and it is just here that 
there is justification for the Superintendent’s position 
as a naval officer in the line of civil officials. This 
argument may be met by the case of the large 
victualling yards, all of which are under the control 
of civil officials and that without any apparent 
friction with naval officers. The business of victual- 
ling the Navy might well be considered a purely 
naval affair, and if it be found that it can be effici- 
ently performed by civil officials, surely the control 
of dockyards, which demands technical expertness 
which a naval officer is not expected to possess, 
should be vested in the hands of those whose training 
and experience have been wholly technical. This view 
of the matter has a force which did not exist formerly, 
for there is no comparison between the battleship 
of to-day and that of the days of wooden ships. 
The paths of the sailor and the shipbuilder have 
diverged because the functions of each have expanded 
so much that each is now an expert in his own line 
only. The fabric of a wooden ship was comparatively 
simple, and every sailor worth his salt was conversant 
with all its intimate parts; nowadays, a battleship 
is a huge box of machinery, and its construction 
demands technical skill not to be expected of a naval 
officer, for his business of: navigating and fighting 
such a ship has also expanded pari passu with that 
of the constructor. It would be almost as reasonable 
to ask a Chief Constructor to take up an Admiral’s 
duties, as it is to expect an Admiral to step from his 
quarter-deck to assume what is tantamount to the 
post of technical director of a shipyard and engine 
works. 
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Robert Fulton, Engineer and Artist: His Lije and 
Works. By H. W. Dickinson, A.M.I. Mech, k, 
London: John Lane. 1913. 


Ir is far more difticult to allot to Fulton his proper 
position in our estimation than it is to give Robert 
Stephenson his. Yet there is a very great similarity 
in the principal work of the two men. Fulton dig 
not any more invent the steamship than Stephenson 
did the locomotive. Hull and Robertson and 
Symington were before Fulton ; Blenkinsop, ‘lreyj. 
thick and Blackett before Stephenson. But Fulton 
and Stephenson were the first, in their respective 
designs, to break away from halting experiments ; 
they established locomotion by water and land on 
scientific principles, and gave the world a steaiship 
and a railway engine which were models to be copied 
and perpetuated. In this respect there is little op 
nothing to choose between the two men. The differ. 
ence lies in the fact that there was real invention jn 
the Rocket and very little in the Clermont. The 
Rocket was a wholly new entity; it was not the 
direct lineal descendant from other locomotives, 
The Clermont was not by any means a new entity, 
The engine and boiler and condenser were the inven. 
tion of Boulton and Watt and Murdock. Paddle 
wheels had been used by others. ‘The vessel herself 
was little more than a barge ; she was of rectanvular 
section for the greater part of her length. Fore and 
aft she had straight-line tapers to the prow and 
stern. She was to all intents and purposes one of 
Beaufoy’s prismatic models on a large scale. What 
Fulton did—and for that full credit is due to him 
was to reduce rule-of-thumb estimates of the power 
and speed of steamboats to something like exactitude 

—within the limits of knowledge of the time. He 
studied Beaufoy’s work with care, and he calculated 
the resistance that his vessel would meet at various 
speeds, and then he ordered an engine of the right 
power. That his vessel did move at very nearly 
the estimated speed is a fact of which he might be 
justly proud. Furthermore, Fulton himself appears 
to have done little to improve on the original engine ; 
he never really designed a ** marine” engine in the 
sense that Maudslay and Penn did in later years, 
His engines were always land engines put into boats. 

It is in this respect that he differs so fundamentally 
from Stephenson. Fulton put marine steam naviga- 
tion on its feet, but in a very few years it had departed 
radically from his designs. Stephenson put steam 
locomotion by land on its feet, but up to the present 
there has been no departure, save in size and in 
details from the Rocket type of locomotive. The 
smooth wheels, the cylinders acting direct on them, 
the tubular boiler, the steam blast, were all combined 
by him in the engine of 1829, and all are found, more 
than eighty years later, in the locomotive of to-day. 

What Fulton did, and what we believe was all he 
ever claimed to do, was to make steam propulsion a 
commercial success. In early years he had devoted 
a great deal of time to the question of canals, and it 
was with a view of encouraging inland navigation 
that he attacked the problem of the steamboat. 
His first boat——neglecting the French experiments 
was no more than a canal barge, and it was quite 
unsuitable for more turbulent waters than those it 
encountered on the Hudson. But with a very shrewd 
eye to business, it was fitted up for carrying pas- 
sengers with some comfort, and hence it gained at 
once notoriety which would have come to it far more 
slowly had it been used only for merchandise. 

Many lives of Fulton have been written, but the 
large volume which Mr. Dickinson has given us is 
undoubtedly the most complete. Indeed, in some 
of the earlier chapters it is almost wearisomely 
detailed, and, whilst it is well that the little adventures 
of his early life should be put on record, they may be 
skipped without the reader being a penny the worse. 
Fulton was a versatile genius. He was trained as 
an artist in America, and he came to Europe with a 
view to making a competence by portrait painting. 
His portraits are not bad, they are often interesting, 
but they never rise to any great height. Fulton's 
devotion to his art was not of the soul-absorbing 
kind, and a few years after his arrival in the 
Old World he threw it up and turned inventor. If 
he made little by painting, he made less by inventing, 
and for years he appears to have been perpetuall) 
hard up. Oddly enough, he returned later in life 
to his first love, and with the same business acumen 
that was shown in the Clermont, he turned his past 
failures to successes by popularising his art. This 
he did by painting a panorama of the burning of 
Moscow-——not Napoleon’s, of course, but an earliet 
conflagration—which was shown in Paris in 1800. 
It attracted large crowds, and Fulton did well out of it. 

It is, however, more in Fulton’s inventions than 
in his art that the engineer is interested, and he will 
find the stories of them all told very clearly and 
explicitly in Mr. Dickinson’s book. He will also 
find many drawings and some patent specifications 
which are, at least, of antiquarian value. There 
were three inventions besides the steamboat—if, 
for the moment, we may call that an invention— 
to which Fulton gave much*eare, and on which he 
spent a good deal of money—as a rule, other people’s. 
One was a canal boat lift, of which Mr. Dickinson 
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gays :— It is difficult, even for a trained mind, to 
gee in this specification anything more than a crude 
idea, ill-digested ; better methods, worked out in a 
practical manner, were already in use.” The principal 
interest of the invention is that it shows how early in 
his engineering career Fult on was attracted by inland 
navigation. Of this little vessel—the Nautilus— 
and of the experiments made with it, Mr. Dickinson 
vives the fullest account that has yet appeared. 
It was a remarkable fore-runner of the modern 
submarine, and we are disposed to think that Fulton 
showed more inventive talent in its design than he 
did in his steamships. The boat was 20ft. long by 
5ft. in diameter, and it was estimated to ‘‘ contain 
a quantity of air sufficient for three men and candle 
for three hours.” It was propelled “by means of 
wings 4{t. diameter like the sails of a windmill ’’— 
a screw propeller. This must be one of the earliest 
eases of a vessel being actually driven by a screw, 
though many inventors, especially Bramah in 1784 
and Lyttelton ten years later, had demonstrated 
the possibilities of driving vessels by its means. 
The date of the Nautilus is 1798-1800. Fulton 
attained quite remarkable success with his boat, and 
one regrets that it was broken up—by him himself— 
instead of being preserved. Reviewing the experi- 
ments and tests to which it was subjected for the 
benefit of the French Admiralty, which was invited 
to use it as @ weapon against England, Mr. Dickinson 
says: °° Little more than a year had elapsed since 
the problem of submarine navigation, till then 
regarded as a chimera, had been tackled on a practical 
scale, and now it had been solved in all its main 
essentials. All the principles which govern the 
construction and operation of submarines had been 
experimentally demonstrated, and with the only 
known motor, #.e., muscular power, then available, 
no better results could have been expected.” 

The third invention was a torpedo, or more properly 
a floating mine, which, after he had failed to induce the 
French to adopt to destroy the English, he induced 
the English to try against the fleet of France in 
Boulogne harbour. This action has been criticised 
by some writers, but it is hardly fair to blame Fulton. 
He belonged to neither nation, and like a mercenary 
was prepared to sell his services to either. Moreover, 
whilst he sought to make money out of his invention, 
he believed, as Penn, the Quaker, believed later, 
that peace was to be secured by making war un- 
endurably horrible. He appears to have received 
about £15,000 from the British Government, but 
beyond demonstrating that a submarine mine would 
blow a hole in a vessel if it could be got into position, 
he did nothing, the actual attempts against an enemy 
being fruitless. 

We do not propose to follow the history of the 
Fulton steamboats with which Mr. Dickinson deals 
very fully and fairly, as the subject is still fresh in 
the mind after the celebrations of 1909. Whoever 
in the coming years may desire to know anything 
about them, or about the other inventions of Fulton, 
or his paintings, his friends, and his correspondence, 
will turn first with the certainty of finding what he 
wants to the volume which now lies open before us. 


By Bur- 
Chapman 


Continuous Beams in Reinforced Concrete. 
nard Geen, A.M. Inst. C.E. London : 
and Hall, Limited. Price 9s. net. 


THE importance attached to the use of reinforced 
roncrete as a material that might be suitably used for 
many purposes of constructional work has been 
realised by engineers and architects, and to meet 
the demand for knowledge of the most efficient 
methods of using in combination steel and concrete 
in structures, much literature on the subject has been 
published within recent years. Though further 
investigation and longer use may lead to some little 
revision of our concept of this compound material, 
yet enough is established to enable us to enunciate 
certain principles compatible with recognised laws 
of mechanics. A publication that attempts to deal 
m a more extensive manner with any particular sec- 
tion of a specialised subject is always welcomed by 
the practitioners concerned; hence this book on 
“Continuous Beams in Reinforced Concrete” merits 
some attention. 

In the preface we are told that ‘“‘ the diagrams and 
tables contain all the necessary information to permit 
of the rapid calculation of the maximum possible 
bending moments, vertical and horizontal shearing 
forces, and stirrups or binding for any number of 
equal continuous spans . . .” This desirable 
consuinmation, however, in our opinion, is not 
entirely fulfilled. More explicit information—with 
accompanying formule—might have been given as 
to how the various series of diagrams have been worked 
out, and for these to be of real practical use explana- 
tory notes with suitable figuring and lettering should 
he introduced in each series. 

We give here a brief survey of the principal contents 
of the book. It is demy quarto in size and contains 
fourteen chapters of text, sixteen tables, and sixty- 
nine full-page diagrams. The cases of loading dealt 
With are as follows :—(a) Dead load of structure 
only ; (6) one point load in centre of span ; (c) two 
point loads dividing the span into three equal parts ; 
(d) three point loads dividing the span into four 
qual parts ; (e) four point loads dividing the span 








into five equal parts; (f) equally distributed loads. 
The beams have been considered as continuous over 
two, three, and five equal spans. 

All the various possible arrangements of assumed 
live loads are represented in the diagrams. The 
diagrams 40-54 are compiled from the combination 
of diagrams 1-39, and these will be found useful as 
the main positive or negative moments and shear 
are readily seen. Tables 6-8 are to be studied in 
conjunction therewith. Diagrams 55-69 have been 
compiled from diagrams similar to 1-39, but with an 
assumed negative moment round the ends, amounting 
to 40 per cent. of the free B.M. 

We may be allowed to refer to a small matter here. 
On page 2, in the working out of examples, w serves 
as the same notation for unit weight for distributed 
load and the point load; a useful distinction might 
be made by using the capital W to denote the point 
load. 

Chapter ITI. is devoted to a simple treatment of the 
“Theorem of Three Moments,’ which commends 
itself ; a further elucidation of this is given in an 
appendix. 

In Chapter IV. the following opinion of the author 
is worthy of attention, viz.:—‘‘ That in buildings of 
the warehouse class where the live loads are great 
in proportion to the dead load, full reversal of stress 
due to the live load should be provided for, and that 
the working stress in the materials for unequal 
loading should not exceed 12,000 Ib. to 13,000 Ib. per 
square inch in steel, 450 lb. per square inch in con- 
crete.” In this chapter also is to be found a short 
exposition of the bending moments in columns. A 
comparison of Tables 6-8 and 9-11 is interesting, as 
the variation of stresses due to free and fixed ends is 
readily seen. 

The subject of reactions on supports is of some 
importance, and this is clearly treated in Chapter V.; 
Tables 2-5 give multiples for reactions on supports 
with free ends, and Tables 12-14 with fixed ends. 

Some notes for the determination of horizontal 
shear and proportioning of stirrups or binding are 
given in Chapter VI. 

Haunches to beams are referred to in Chapter IX. 
Though not yet extensively adopted, they are rightly 
recommended by the author as the most economical 
and"satisfactory method of dealing with the excess 
of negative moment immediately adjacent to the inter- 
mediate supports. It is advisable to use them also 
for outside columns where the excentricity of loading 
is greatest. 

Chapters XII. and XIII. deal with test loads on 
completed structures, the latter chapter reproducing 
some information relative to tests on floors carried 
out by the Committee on Reinforced Concrete of 
the National Association of Cement Users of America 
in 1911-12. It is obvious that there is a difference 
between the stresses derived from the experiments 
and the stresses worked out in accordance with 
theoretical calculation. The need for further experi- 
ment and investigation is evident. 

The concluding Chapter XIV. gives examples of 
application of tables and diagrams ; such examples 
we would like to see more freely made use of throughout 
the book. 

The subject of continuous beams in reinforced 
concrete is an abstruse one, and credit is due to the 
author for the labour he has undertaken to facilitate 
the toil of the designer. The book is well printed and 
the delineation of the diagrams is excellent. 


Heating Systems. By F. W. Raynes. London : 
Longmans, Green and Co. 1913. 10s. 6d. net. 


THE author of this book is lecturer on heating and 
ventilating at the Royal Technical College, Glasgow, 
and his aim has been to describe the most modern 
practice in this important branch of engineering. 
Great Britain was the first in the field in this depart- 
ment of engineering, and when Chas. Hood, F.R.S., 
wrote his work in 1837 he led the way for the huge 
developments which have taken place since that 
date. Although in its initial stages the art of heating 
by hot water attracted the attention of men of high 
scientific attainments in this country, the study was 
neglected for many years and became widely con- 
sidered as unworthy of serious study. The result 
was that if a British engineer desired to become 
acquainted with the science he was obliged to read 
American or German treatises and periodicals, and 
American and German manufactures largely dis- 
placed British products. 

We believe that this condition of affairs is rapidly 
passing away; latterly several serious works by 
British engineers have appeared. One of the largest 
American heating firms has recently established fine 
works in England. In some of the technical colleges 
courses of lectures are now being given, and although 
some of these courses are, in our opinion, much too 
theoretical; no doubt this will be improved, and 
information will shortly be obtainable which will be 
of real practical use to the youths employed by heat- 
ing firms. 

The present volume is of handy size, and the author 
points out that attention has been directed rather 
to the practical than to the theoretical aspects of the 
subject. In the presentday many thousands of 
pounds of the ratepayers’ money are being spent 
yearly in removing heating installations which were 





put in perhaps only ten or fifteen years ago, because 
it is now realised that much more economical methods 
are available. Coal bills in many public institutions 
have been halved by centralising the plant and by 
eliminating the scattered heating units which were 
thought the best so recently as the beginning of the 
present century. Reinforced circulation has worked 
wonders, and will continue to do so; the author seems 
to have realised this and devotes considerable space 
to the subject. 

He says that the book is intended for the busy 
professional or business man as well as for the student :; 
but a word of warning is desirable that it is not 
always safe to use graphic curves and tables without 
understanding how the results have been obtained. 

In the first chapter the author briefly describes 
the general requirements for heating and ventilation, 
and in the second one he explains how circulation is 
produced and how accelerated circulation can be 
obtained by means of centrifugal pumps or by the 
Reck or other similar systems. 

He next deals with systems of piping for hct water 
gravity apparatus, and useful diagrams are given of 
the “‘ one-pipe’’ and “ two-pipe”’ systems. 

Chapter IV. treats of the small bore gravity appa- 
ratus invented by Perkins, while Chapter V. describes 
accelerated hot water circulating systems with several 
forms of so-called heat generators, controlled by 
mercury, and other apparatus intended to increase 
the velocity of flow of water in the apparatus. For 
this purpose numerous devices have been brought out 
by Captain Reck, Beck, Baker, and many others, all 
having for their object the diminution in the weight 
of the flow column by mixing steam with the water, 
and some of the forms are practically pumps of 
poor design. There are many others on the market, 
some going under the name of the inventor and others 
having fanciful titles, but it may be well to warn 
the student or engineer that some of these apparatuses 
have proved most unsatisfactory. The attempt to 
use pipes of }in. and 3in. diameter has led to great 
trouble, and installations in important buildings have 
had to be entirely removed owing to the defective 
operation of the apparatus. 

Forced hot water circulating apparatus is dealt 
with in Chapter VI., and the author gives diagrams 
of connections and favours the use of centrifugal 
pumps. There are many cases where reciprocating 
pumps have been employed, but these, of course, give 
sudden flushes of water which put unnecessary stress 
on the piping, and, moreover, the pulsations can be 
heard in the piping. With respect to the use of two 
centrifugal pumps in series, Fig. 51 does not seem 
correct, as the left pump is shown to deliver water 
back into the flow pipe. 

Chapter VII. describes gravity systems of steam 
heating, the one-pipe, two-pipe, and overhead feed 
being dealt with. A good deal of nonsense has been 
talked about the value of ‘ exhaust’ steam, some 
interested persons endeavouring to persuade clients 
that it had special virtues not possessed by other 
steam. We are therefore glad to note that the author 
carefully points out that its value should not be taken 
for heating purposes at. more than 80 per cent. of that 
of live steam at the same pressure. Many illustra- 
tions are from makers’ catalogues, and “* Lumley, 
Son, and Wood” are quoted several times instead of 
** Lumby.” 

Chapter XIIT. deals with vacuum and vacuo-vapour 
systems of steam heating, which the author divide? 
into ‘‘ semi-positive ’’ or those in which the vacuum 
created is principally due to the condensation of 
steam in the heating surfaces themselves, and the 
“* positive,’ in which external agencies such as injec- 
tors, condensers, and pumps, are used. 

A number of useful graphic curves are given to 
facilitate the calculations of pipe sizes, and the work 
is a useful handbook on the subject. 





TRIALS OF THE NINO BIXIO. 
(By our Italian Correspondent.) 


Two trials have been lately made with the new type of 
Italian ‘‘ Scout” Nino Bixio. The first of these, which 
was intended to consist of twenty-four hours’ continuous 
steaming, would have been a particularly severe one, since 
15,000 horse-power, or about two-thirds of the full power, 
would have had to be developed working with the two 
wing turbines only. The two engines would therefore 
have to be kept up to a mean of fifteen-sixteenths of their 
full power for twenty-four hours on a stretch. This test 
began well. The boilers gave ample steam with little 
more than 1}in. of air pressure, while the turbines developed 
the 15,000 horse-power required and the vessel maintained 
the estimated speed of 25 knots. The trial was, however, 
suspended after twelve hours’ running in consequence of 
a small mishap to the feed-water heaters. 

The second test of six hours at full speed, with the 
thirteen boilers and three turbines all working, took place 
off Naples on October 18th. The engines, which are 
divided into three independent groups, surpassed the 
contracted horse-power of 22,500, developing 24,000 
horse-power and giving a speed of 28 knots for a reported 
coal consumption of 1]b. per horse-power. The mean 
number of revolutions was 430 and the maximum boiler 
pressure 19 kilos. per square centimetre—270-24 Ib. to 
the square inch. 

The results are considered satisfactory in every respect, 
both from the point of view of the engines and from that 
of the sea-going qualities of the vessel, 
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A NEW BOX-NAILING MACHINE. 


Wits the increasing searcity of timber efforts are con- 
tinually being made by packers to provide a substitute 
suitable for different requirements. These efforts have 

















Figs. 1 and 2—NAIL TURNING DIES 


resulted in the increased use of papier maché and, for 
lighter purposes, of simple card, mill and straw-board. 
There are, however, certain requirements which cannot be 
adequately satisfied by either substitute, and this difticulty 
is experienced with especial foree by those firms which use 
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Fig. 3—ACTION OF DIES 


hoxes—as distinct from cases for shipping—for packing 
a host of goods, from mustard to eartridges, or from 
margarine to mineral waters. It must have struck many 
users of such boxes that the thickness of timber they were 
compelled to operate upon has been really beyond the 





Fig. 4-ACTION OF D:ES 


requirements of the case, as far as the weight of the 
contents of the box and the capacity for resistance con- 
tained in the thickness of the timber were concerned. 
The reason for this is the difficulty experienced in 
securely fastening together the sides, bottom, and top of 
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Figs. 5 to 9—DIFFERENT KINDS OF NAILING 


the box, as this could not be satisfactorily accomplished 
by the ordinary method of nailing when timber below a 
certain thickness was used, since there was the fear of 
splitting the boards or of making an insecure joint. 

The problem indicated in the foregoing has occupied 


the mind of an engineer, who is responsible for the expendi- 
ture of some thousands of pounds per annum upon timber 
used in box-making for packing a certain well-known 
household commodity. He recognised at an early date 
that if a form of nailing could be devised which embodied 
a clenching or locking action the thickness of timber could 
be considerably reduced. After extensive experiments 
his efforts have been successful, and we are able to give 
the following particulars of his new system of nailing for 
box-making generally, whether with the ordinary wood 
box or with three-ply boards, or even with cardboard. 




















Fig. 1O—FRAMING MACHINE 


This system has been termed “ hook” nailing, which well 
describes the principle, as will be seen by the description 
given below. 

The nailing is effected in a nailing machine fitted with 
a patented vice attachment which automatically grips 
the under or vertical board while the nails are being driven. 
The back jaw of the vice carries a series of nail-turning 
dies—Figs. 1 and 2—so shaped as to turn the nails back 
into the timber in hook form, shown in Figs. 3 and 4 
which give a section through the vice jaws. 

The nails are driven angularly across the intersection of 
the boards, then through the 
outer face of the box side or 





mately 25 per cent. in the making of complete small box, 
and up to 50 per cent. on the ends of such boxes. The oe 
of theft is considerably reduced also by the use of vr 
hooked nail, it being practically impossible to open the 
box without damaging one or more of the panels, . 
In construction the main portion of the machine jc 
similar to the ordinary type of nailing machine b : 
modified to carry the vice-nailing apparatus. ‘The a 
consists of back and front jaws, vice arm and vice leg oe 
Figs. 10 and 11. The back jaw is carried i), 
from the machine pillar, and the front jaw is « 
the top of the vice arm, which automatically 
advance each time nails are driven. The back 


—see 
brackets 
arried on 
closes in, 
AW eon. 

















Fig. 11—BOTTOMING MACHINE 


sists of a steel bar, having vertical, horizontal and tilting 
adjustments, the last-named adjustment regulating the 
driving angle for the nails. This jaw may be set vertically 
if ordinary straight nailing is required. The 
referred to has a recess in which the nail-turning dies are 
placed—see Fig. 12—-and the spacing of the nails is deter 
mined by a toothed steel rack. The recess is also used for 
carrying the side gauge or fence. Additional top fences 
are provided to support the respective thicknesses of the 
overlying board, and to ensure a level joint. The front 
jaw or pressure head—-Figs. 10 and _11—consists of a 


steel bar 





end, and turned back into 
the timber in hook form. The 
turning action may clearly 
be seen by reference to Figs. 
3 and 4. The nail-turning 
dies are made in two forms, 
heing known as “‘straight”’ 
or “bar” dies—Fig. 1—and 
‘curved ” or “crescent” dies 
—Fig. 2. The bar dies turn 
the nails straight back into 
the timber, as shown in bar 
clench, Fig. 6. These are 
mest suitable for driving nails 
across the grain as when 
nailing on bottoms. The 
curved or crescent dies turn 
and hook the nails back into 
the timber in a diagonal direc- 
tion, as shown in the sketch 
of erescent driving, Fig. 5, 
this form being used for frame 
nailing with the grain as 
when nailing sides to ends. 
The dies make slight impres- 
sions in the board, as may 
be gathered from Fig. 4, but 
cause the nail stitches to lie 
beneath the surface. The 
indentation, however, does 
not materially detract fromthe 
neat appearance of the boxes. 

Two machines are ordin- 
arily required for completing 
a box, the “‘ framer”’ for nail- 
ing up the box frame and 
the ‘‘bottomer”’ for bottom- 
ing. Any number of nails 














within the capacity of the 
machines may be driven at one 
time, and spaced as desired. 
The new method of nailing 
is chiefly remarkable for the saving of timber effected. 
Boards even as thin as 7,in. and up to lin. thick can be 
nailed up in the commonest classes of either soft or hard 
timbers. Warped boards are automatically straightened 
out by the vice pressure apparatus before the nails are 
driven, and level, accurate, and flush work is assured on 
every face. It is customary in ordinary box-making 





to use ends of greater relative thickness than sides, but 
this necessity is now obviated, and a single minimum 
thickness of board may be used for the entire box with 
even greater security against collapse than obtained 
formerly. 

The saving of timber amounts, we are informed, to approxi- 





Fig. 12—TABLE ANO JAW OF VICE 


swivelling head or cross-piece of suitable length for the 
the work required to be done. It is carried on a ball- 
headed pillar at the top of the vice arm, and is provided 
with a series of pressure blocks adjustable to suit the 
number and spacing of the nail-turning dies. The entire 
pressure head is adjustable to suit the tilting of the back 
jaw, and vertically for different thicknesses of work. 
and is supported flexibly to “give” to unevenly sawn 
boards, and so as to exert oqual pressure at every nail- 
receiving point. 

In the “ framer,” Fig. 10, the vice is carried at the right- 
hand side of the machine, and the vice arm overhangs 
to the centre to carry the pressure head around which the 









































Ocr. 31, 1918 


THE ENGINEER 


473 








— — 

pox frame is nailed up. This const ruction leaves an open 

side at the — hand for inserting and removing the nailed- 
ds or frames. 

re es bottomer,” Fig. 11, the vice is placed centrally 

with the machine pillar, and the box frame is placed over 

the pressure head for nailing on the bottom. 

In both machines the vice is supported by brackets 
attached to the main pillar, and the closing of the vice jaw 
ig actuated from the crank shaft by means of a cam and 
roller levers, the vice being timed to close just before the 
| enters the timber. Provision is made in the vice 
pensate for extra thick boards, or in case two 
accidentally placed in the machine, thus pre- 
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legs to com 
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boards are 
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Fig. I3—HAND NAILER FOR LIDS 


venting possible fracture. This feature allows 
with thin sides and thick ends to be nailed in sequence 
around all the four edges of the bottom without changing 
the setting of the machine, as the vice will accommodate 
the thicker ends even though set for thin sides. 

The table is arranged to cant at right angles to the 
setting of the back jaw, as required by the driving angle 
for the nail, It has vertical and horizontal adjustments ; 
the latter is required to set the back fence of the table in 
line with and at right angles to the tilted face of the back 
Adjustable side fences are also provided on the 


vice jaw. 
The nail chucks or boxes are of 


back jaw and the table. 

















Fig. 14—HAND NAILER FOR LIDS 


special design, bevelled at the lower ends to afford clearance 
4 ree boards. All adjustments are quickly and easily 
cnected, 

In working, the operator on the framer inserts a box end 
between the vice jaws with his left hand, and then with his 
right hand a box side is placed above the end, and both 
held close up to the nail chucks, using the latter as a top 
gauge and taking care that the boards are close up to the 
side fences on both the back jaw and table. The pedal 
Is the n depressed, and the nails are driven, after which the 
nailed-up boards are removed to the left hand, and the 
operation is repeated until the frame is completed. There 
'S no need to place a loose side on the table when beginning 
to nail up the frame, as the vice grip takes the thrust of 


boxes | 


| 
| y Down Main 
: ae Up Main 
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the nails, and not the table, as in ordinary nailing machines. 
The frame being completed, the operator of the bottomer 
places the frame over the pressure head, then a bottom in 
position up to the chucks. All four edges can be nailed 
in sequence, notwithstanding that the ends are usually 
thicker than the sides. 

The question as to how the lids of the boxes are to be 
nailed on will occur to our readers. Obviously this cannot 
be done by the vice-nailing attachment, which works inside 
the box, and a portable hand-nailing device is used instead. 
The device gauges the position of the nails relative to the 
edge of the box, guiding and driving them in a slanting 
direction, and without, we are informed, the slightest 
chance of splitting or running out. The apparatus is, 
in fact, a nailing machine on a small scale. It has a nail 
reservoir, from which the nails are delivered by a cut-off 
into a nail chuck or box, through which they are driven by 
a weighted plunger. Adjustable angle plates are fitted 
at the bottom of the chuck to determine the position and 
direction of the nail. This device is clearly illustrated in 
Figs. 13 and 14. It is held by the operator—generally 
girls for small goods —in the left hand, whilst the plunger 
is worked by the right hand. The whole thing is very 
light, and its accuracy in quickly driving a lin. nail is 
remarkable, 

The patentee of these machines is Mr. A. S. King, of 
Norwich, and the machines are manufactured under licence 





Inn-road, King’s Cross, London, W.C. 








THE WATERLOO JUNCTION ACCIDENT: 


WE regret to have to report that another railway 
accident, in which three lives were lost, occurred on 
Saturday last, the 25th inst. It happened at the Waterloo 
Junction Station of the South-Eastern and Chatham 
Joint Committee, and was primarily caused by the dense 
fog then prevailing. The Board of Trade inquiry was 
conducted by Major Pringle the same afternoon. It 
was held in public, and from the evidence given we are 








by Messrs. J. Collis and Sons, 43, Regent-square, Gray’s | 
| organise these works. 


two signalmen seems to have been the case, and that 





this was aggravated, if not caused, by the fog is ciear, 
but that is all it is safe to say for the moment. 








ENGINEERING WORKSHOP ORGANISATION. 


A PAPER on the above subject was read before tlic 
Manchester Association of Engineers on Saturday, October 
25th, by Mr. Hans Renold. After referring to the work 
of Mr. Fred Taylor, to whom he gave the credit for originat 
ing a systematic method of business organisation, the 
author enumerated the necessary spade operations before 
systematic management becomes possible. These were 
as follows :—(1) The discovery of the best form and shape 
of the necessary machine tools for the work to be done 
and their standardisation. (2) The daily distribution 
from the stores of newly ground tools by means of messenger 
boys to the machine men. (3) The best method of fixing 
a piece of work and the course to be followed when machin - 
ing. (4) The provision of speed and feed charts for the 
various tools, and attention to the grouping of the 
machines. (5) The best situation of the stores and means 
for giving out the supplies. Mr. Renold submitted to 
the meeting an interesting series of charts showing the 
organisation of the chain-making works at Manchester. 
No help from a professional adviser was called in to 
The system adopted, he said, had 


| been developed during a number of years by men grown 


up and engaged in the business during an existence of 
thirty-four years. 

Mr. Renold mentioned that one great and helpful 
element in the organisation of the works, of which he is the 


| head, was the care that he had taken in the choice and 
handling of young men, the provision of a carefully graded 


able to furnish the following narrative, but as the coroner | 


has not yet fully opened his investigation, comment. is 
undesirable. 

|} As will be seen trom the accompanying sketch which 
| we have prepared, there are four lines of way through 
Waterloo Junction Station, and there is a signal-box at 


apprenticeship system offering every facility for learning, 
while giving liberal remuneration. Starting in a small way 
as a private company in 1879, the works gradually grew 
until it now employs some 1300 men and women. The 
goods manufactured are driving chains used for a great 
many purposes. Sprockets on which these chains run 
are made in sizes varying from a few ounces to three and 
four tons. To carry on such a business, where new pro 
ductions with new methods of manufacture are constantly 
called for, a large number of special machines are required 
which have to be designed and constructed in the firm's 
own works. Standard machine tools of ordinary design 


| are, of course, bought, being more satisfactory and less 
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each end—the Station box being the further from Charing 
Cross and the Junction box the nearer. In addition to 
the absolute block system, lock-and-block is also used, 
by which the instruments control the signal levers and 
au electrical treadle actuated by passing trains controls, 
in turn, the block instruments. The purpose of this is 
to prevent the line being “‘ cleared” by a signalman 
until the train he is clearing has actually arrived. There 
are, however, occasions when it is necessary to cancel a 
signal, owing to a train or engine being shunted, or owing 
to the electrical treadle failing to work. The signalman 
would then get locked up, unless some means were pro- 
vided by which he could release himself. There is there- 
fore provided a key known as the releasing key. This 
key was, and is, a source of weakness, but not to the 
extent it used to be now that in modern instruments the 
use of the key is only possible with the co-operation of 
the signalmen on each side. This is a new arrangement, 
and was, apparently, not in use at Waterloo Junction. 

At 8.37 on Saturday morning last a light engine passed 
the Station signal-box on the up local line, and at the same 
time the signalman was “offered ”’ a train from Blackheath. 
After the light engine was “cleared” by the Junction 
signalman at 8.39, the Station man accepted the Black- 
heath train, and it passed his box on the up local line at 
8.40, when he “ cleared ” it back to the signal-box in the 
rear. Owing to the dense fog, the signalman could not 
see the train when it stood in the station. At 8.39 the 
man was “ offered’ a light engine on the up main line, 
and it ‘‘ cleared’ at 8.43. When this light engine was 
‘cleared ”’ the signalman at the box in the rear “‘ offered ” 
a train from Elmers End. As he thought that the light 
engine might delay this train, the Station signalman 
accepted the train, but set his points so that the train 
would cross from the up main to the up local line. At 
that time, although his train register book showed that 
the Junction signalman had “cleared” the Blackheath 
train at 8.43, he had not unlocked the block instrument, 
and so the signal levers at the Station were locked. The 
Station signalman’s version is that when he “ offered ” 
the Eliners End train to the Junction box, the man at 
the latter post “‘ accepted” it, but did not unlock his 
lever. The Station man therefore gave one beat on the 
bell, and the lever was then unlocked. The Junction 
signalman, however, says that he understood the second 
ring to indicate that the first, or Blackheath, train was 
one to run through and not stop at the station, and that 
when the Station man telephoned that he had not been 
released, tlhe Junction signalman thought he was referring 
to the first train, and so he unlocked the instrument by 
the key already referred to. 

That there apparently was some confusion between the 








THE SITE OF THE WATERLOO JUNCTICN ACCIDENT 


costly. The multitude of small tools to keep nearly 
1000 semi and full automatic machines going requires also 
quite a large establishment for tool making. 

With regard to remuneration of the workpeople, Mr. 
Renold said they had hitherto paid all labour by the day, 
which was generally admitted not to be the system to 
obtain the largest production. Quality rather than 
quantity of work was aimed at, but to obtain a fair return 
from the workers vigilance on the part of the foremen was 
required. As methods of manufacture are beginning to 
settle down into steady grooves, and as it is becoming 
possible to standardise goods and fix limits to work to, 
and to arrive at quantities that can be steadily produced, 
it has become possible to devise a working system coim- 
plete with inspection and accountancy. Under these 
conditions some of the labour is now being rewarded by 
results. The reward system rests broadly on the following 
principles :—(1) A man doing certain work on certain 
machines is rated at so much per week. At one time 
these rates were fixed at the price at which a man could 
be got. A schedule has now been developed for wages 
which takes into account the skill, the length of time for 
learning, and the laboriousness of the work he performs. 
These rates he is guaranteed and paid year in and year out, 
according to the hours he works. (2) In addition to the 
above weekly wages. in one department, for example, 
a reward is paid for the work above a certain quantity. 
The quantity at which the reward begins is usually 75 per 
cent. of the highest possible a machine could turn out if 
at work without any interruption whatever. This 
quantity is carefully ascertained by production engineers 
and clearly explained and shown to the workman how it 
is obtained. The workman gets the full credit of what 
he does above 75 per cent., and when he reaches 90 per 
cent. he gets an additional 2s. for the fact of having reached 
so high an efficiency. The speed at which the machine 
should run, the feed, suitable fixings and spare tools are 
all carefully thought out by the production engineers. 
An assorted number of necessary fixings and tools neatly 
stored in special boxes are handed to each machine worker. 
It is in connection with such studies that it has been found 
what considerable economic gain is obtained when the 
machines are chain-driven, that is, have a positive fixed 
ratio of speed in relation to the prime mover, and are not 
at the tender mercy of the old-fashioned leather belt, 
which, when slack, easily shows a loss of from 10 to 30 
per cent. : ; 

Mr. Renold concluded his paper w:th the following 
description of systematic and successful shop management : 
—‘* Educated common-sense, applied with method, reason, 


*and tact to the every-day problems as they rise in our 


engineering works, large and small.” 
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authors. The last paper down on the programme, 
FORTHCOMING MEETINGS. which will be presented on March 14th, is entitled ‘‘ Shear LETTERS TO THE EDITOR. 
No. IV. and Problems Arising Therefrom.’’ The fifth annual |(We do not hold lves responsible for the opinions of 
Correspondents.) Our 


MeertinGs of the Institute of Sanitary Engineers will 
be held at Caxton Hall, Westminster, S.W. <A paper 
entitled ** The Education of the Sanitary Engineer” is to 
be read by Mr. C. H. Blake on Wednesday, November 
5th, and on December 3rd Mr. H. Percy will present a 
paper entitled *‘ Reminiscences of a Sanitary Engineer.” 
‘These are the only items on the programme which has been 
forwarded to us. 

The Society of Engineers will hold a meeting at the 
headquarters of the Institution of Electrical Engineers 
on Monday, November 3rd. The paper to be read is 
entitled *‘ Accretion at Estuary Harbours on the South 
Coast of England.” Mr. Gerald O. Case is the author. 
The chair will be taken at 7.30 p.m. 

At Caxton Hall, on November Ist, a paper is to be read 
before the Institution of Locomotive Engineers by Mr. 
W. Bennett. The title is *‘ The Examination, Defects, 
and Repairs of Locomotive Boilers.”’ Tickets for admis- 
sion may be had from the secretary, 46, Malling-street, 
Lewis. 

rhe first meeting of the Manchester local section of the 
Institution of Electrical Engineers will be held in the 
banqueting hall of the Midland Hotel on November 4th. 
The chairman, Professor E. W. Marchant, will deliver 
an address, and afterwards there will be a smoking concert. 
The remainder of the meetings will be held, by kind 
permission of the authorities, in the Physical Laboratory 
of the University of Manchester. On November 18th 
Mr. H. H. Perry will read a paper entitled ** A Two-rate 
Tariff System without Time Operated Control.’’ There 
will be two meetings in December, one on the 2nd and 
the other on the 16th. At the former, Mr. 8. Evershed 
will present a paper on “Characteristics of Insulation 
Resistance,” with an appendix on insulation values, and 
at the iatter, Mr. H. C. Gunton will deal with the ** Em- 
ployment of Power in H.M. Post-oftice.”’ The first gather- 
ing in the new year is fixed for January 13th, on which 
date Mr. T. Ferguson has promised to read a paper on 
~ Train Lighting.” On January 27th Mr. B. Welbourne 
will read a paper on * British Practice in the Construction 
of High-tension Pole Lines.” This meeting concludes 
the first half of the session. Meetings will be held in the 
second half of the session on February 10th and 24th, 
March 10th and 24th, and April 7th and 21st. No definite 
arrangements have been made for these meetings, but the 
following are the titles of papers that will probably be 
read :—* The Use and Reactances in A.C. Circuits,” 
~ Electric Furnaces,” ** Turbine-driven Auxiliaries,” ** The 
Design of Traction Motors for Alternating and Continuous 
Currents,” ‘A High-duty Low-tension Cable,” ‘* The 
Cascade Induction Motor,” and ** Experiments on Air 
Blast Cooling for Transformers.” The annual dinner will 
be held on February 27th. 

The next meeting of the Réntgen Society will be held 
on Tuesday, November 4th, at the headquarters of the 
institution of Electrical Engineers, Victoria Embankment, 
at 8.15 p.m. The president will deliver his presidential 
address. Arrangements for the business of the forth- 
coming session are being made, and particulars will be 
furnished by the secretary later. It is proposed that 
one or two evenings be devoted to the reading of short 
papers, and one evening to lantern demonstrations. It 
has been suggested that in addition to the usual business 
new and improved apparatus might be exhibited and 
described at the close of each meeting. 

An interesting programme has been issued by the 
University of Liverpool Engineering Society. The annual 
dinner will be held at the Exchange Hotel on November 
22nd. At the next gathering, which is fixed for November 
25th, a paper on “ The Crystallisation of Metals” will 
be read by Mr. C. H. Desch, D.Sc. A special open meeting, 
at which Colonel Sykes will deal with ** Military Aviation,” 
is to be held on December 6th. This is the last meeting 
down on the programme for 1913. Mr. L. H. F. Young 
will deliver his presidential address on January 13th. 
“Pneumatic Transport Plants” is the title of a paper 
promised by Mr. W. Croup. It is to be read on January 
27th. On February 10th Mr. G. L. Holzapfel will present 
a contribution on “Gas Power for Ship Propulsion,” 
and en the 24th of the same month a paper on ‘ The 
Carbonisation of Coal” will be read by Mr. E. Allen. 
The students’ prize paper is to be presented on March 10th. 

The meetings of the Concrete Institute will be held at 
Denison House, Westminster, S.W. Lectures on ** Rein- 
forced Concrete: Its Commercial Development and 
Practical Application’ will be delivered by Mr. H. 
Kempton Dyson, secretary of the Concrete Institute, on 
November 12th, 19th, 25th, December 3rd, 10th, and 
17th, at 5.30 p.m. The first general meeting will be held 
on November 13th. Mr. E. P. Wells will deliver his presi- 
dential address. On the 27th of the same month Mr. 
Harold Cane will read a paper on “ Steel and Reinforced 
Concrete Chimneys.”” Mr. Laurence Gadd has promised 
a paper for December 11th. The title is ‘* Some Fallacies 
in Testing Cement.’ Mr. Percival M. Fraser will deal 
with Factory Construction on January 8th. There will 
be a discussion on the joint report of the Reinforced 
Concrete Practice Committee and the Quantity Surveyors’ 
Association on “‘ Standard Methods of Measurement for 
’einforced Concrete Work” on January 29th. On 
February 12th Mr. W. A. Green will present a paper on 
The Differential and Integral Calculus for Structural 
Engineers.”’ At the next meeting on February 26th Mr. 
Cyril W. Cocking will deal with ‘‘ Calculations and Details 
for Steel Frame Buildings from the Draughtsman’s 
Standpoint.”” Mr. Allan Graham has promised a paper 
on “‘ Forms for Concrete Work” on March 12th. There 
will be discussions on the reports of the Science and 
Reinforced Concrete Practice Standing Committees on 
March 26th. The subjects to be discussed are (1) “A 
Standard Specification for Reinforced Work,” (2) ‘‘ Advice 
to Superintendents of Concrete Work,” and (3) ‘‘ Standard 
Connections and Joints in Reinforced Concrete.” Other 
meetings are fixed for April 9th and 23rd, March 14th and 
28th. At the first of these meetings Mr. Oscar Faber will 
read a paper but the title is not yet available. At the 
next gathering a paper on “Sand and Coarse Material 
and Proportioning Concrete” will be presented. Mr. 
John A. Davenport and Professor 8. W. Perrott are the 





meeting is to be held at 4.30 p.m. on March 28th and the 
fourth annual dinner at 8 p.m. on the same evening. All 


the other meetings commence at 7.30 p.m. 








DEVELOPMENT OF THE GENERATION OF 
ELECTRICITY. 


Tue Glasgow University Engineering Society held the 
opening meeting of the present session on October 24th, 
when the President, Mr. W. W. Lackie, chief engineer ot 
the Glasgow Corporation Electricity Department, delivered 
his openmg address. His subject was “ ‘The Develop- 
ment of the Generation of Electricity,” and as a measure 
of the importance of the subject he stated that at present 
private companies and municipalities had over £300,000,000 
invested in plant for the production and distribution 
of electrical energy. 

The use of electrical energy through the stages of tele- 
graph, telephone, lighting, and power was graphically 
traced by the speaker, and after reterring to the many and 
very diverse purposes for which electricity is used in modern 
life, he outlined the relative importance and value of the 
various items which go to make up a generating station, 
viz., land, buildings, machinery, and mains. He dis- 
cussed the conditions necessary to make a site suitable 
for an electricity works, and reterred to the relative merits 
of different types of generating and transforming plant. 
The processes in the transformation of the energy in coal 
into electrical energy were enumerated, and the efficiency 
of the various stages given. 

The history of the generating stations in Glasgow since 
1888 to date was then briefly summarised. ‘lwenty-five 
years ago there was one generating station in Glasgow 
with 200 horse-power of plant ; twenty-one years ago the 
Corporation put down a station with a plant capacity of 
1000 horse-power in six plant units. At the present time 
two turbines each of 9000 horse-power are being installed, 
and it was stated that in the immediate future the plant 
unit would have a capacity of 20,000 horse-power. 

Referring to his recent visit to America, Mr. Lackie 
said that in Chicago he saw three power-houses each 
containing over 100,000 horse-power. The supply of 
electricity in that city for light, power, tramways and rail- 
ways was concentrated in the hands of one company. 
During the past winter the maximum demand in Chicago 
had been 300,000 horse-power. The latest station 
had been erected on a site with an area of over 110 acres. 
It was proposed to erect two stations each with a capacity 
of 300,000 horse-power at least, and to leave room for 
a third station on the same site. In Glasgow last year 
the Corporation sold 66,000,000 units; in Chicago 
800,000,000 units were sold. In Glasgow last year the 
revenue was £346,000; in Chicago the revenue was 
£4,000,000 for the same period. 








THE POSITION OF SUB-CONTRACTORS. 


A CASE in which Mr. Justice Channell gave judgment on 
October 27th involved the decision of a point which is of con- 
siderable interest to sub-contractors. It involved the question : 
When and in what circumstances can the sub-contractor proceed 
to recover sums due to him direct from the employer ?. The facts 
stated in the very briefest compass are as follows :—In 1907 
the Water Board employed the Thames Ironworks to construct 
certain waterworks on the Thames. The contractor provided, 
inter alia, that the Thames Ironworks should provide and fit 
ten Babcock and Wilcox boilers, together with other plant. 
The boilers were to be paid for in the usual way by instalments, 
with retention money. In December, 1907, the Thames Lron- 
works employed Messrs. Babcock and Wilcox to supply and put 
in the ten boilers, ‘the whole to the approval of the engineer 
of the Metropolitan Water Board and ourselves you 
to relieve us of the entire responsibility with regard to the 
part of the plant included in this order . . . payments 
in accordance with the scheme of the Board, less 2} per cent. 
on curaccount.” The supply and erection of certain other plant 
was entrusted to the same firm on somewhat similar terms. 
It was alleged that the Water Board always knew of this “ assign- 
ment,” or, at any rate, that it was definitely informed of it. 
On May 2lst, 1912, Messrs. Babcock and Wilcox were paid 
£12,073 through the Thames Ironworks in respect of work done 
and goods supplied, but a balance of £3134 7s. 6d. remained due 
which they sought to recover from the Water Board direct, 
the Thames Ironworks having gone into liquidation. 

The plaintiffs alleged, in effect, that by virtue of the assign- 
ment, that part of the contract which the Thames Ironworks 
had undertaken was bodily handed over to them with the consent 
of the Metropolitan Water Board, and that they were entitled 
to recover. The Board pleaded that it had no notice of the 
assignment, and that it could take a valid receipt from no one 
for the money due under the contract except the liquidator of 
the Thames Ironworks. Mr. Justice Channell, in an elaborate 
judgment, decided in favour of the defendants, holding that the 
plaintiffs were not entitled to stand in the shoes of the Thames 
Ironworks, 








THE Lonpon Roap Coneress.—In consequence of the many 
requests which have been received for additional copies of the 
general reports which were submitted to the recent Road Con- 
gress, the Local Organising Council has arranged with the 
Permanent Commission to print a further supply. Copies can 
now be obtained on application to the hon. secretary, Mr. W. 
Rees Jeffreys, Queen Anne’s Chambers, Westminster, S.W. 
The application should be accompanied by a postal order for 
ls. in respect of each copy, to cover the cost of reprinting and 
postage. The reports are bound together in one volume, and 
are nine in number, as follows :—(1) ‘* Planning of New Streets 
and Roads,” by S. D. Adshead ; (2) “‘ Types of Surfacing to be 
Adopted on Bridges, Viaducts, &ec.,” by P. C. Cowan; (3) 
“Construction of Macadamised Roads Bound with ‘Tarry, 
Bituminous or Asphaltic Materials,’ by J. Walker Smith ; 
(4) “ Wood Paving,” by H. Perey Boulnois ; (5) ‘‘ Methods of 
Lighting : Public Highways and Vehicles,” by Colonel H. C. L. 
Holden ; (6) “‘ Observations Noted since 1908 as to the various 
Causes of Wear and Deterioration of Roadways,” by W. Gibson 
Thompson ; (7) “ Regulations for Fast and Slow Traffic on 
Roads,” by Lord Montagu of Beaulieu; (8) ‘‘ Authorities in 
Charge of the Construction and Maintenance of Roads: Func- 
tions of Central Authorities and Local Authorities,’ by W. Rees 
Jeffreys ; (9) “Finance of the Construction and Upkeep of 
Roads; Provision uf Revenues,” by G. Montagu Harris. 





THE INTERNAL FORCES IN A BODY HAVING ORBITAL, 


MOTION. 
Smr,—May I ask * Q. Y.” in reading this, my reply to }i, en 
letter, to concentrate his attention in the first instance oy the 


force or forees which act on the balls in his previous one, ang n 
a piece of the disc in his last one, and to leave thi centrify ve 
force which the balls exert on the trough and other forces whi 
the piece of the dise exerts on other pieces of the disc, out of 
sight for the moment? This I desire for two reason 
because unless some force or forces act on the bali or Piece jit 
will not move in the circular path, and, secondly, bev ause force 
exerted on other pieces of the disc are not exerted on the ball 
or piece we are in the first instance concerned with, bi:t on other 
bodies. We shall come to these a little later on. Consequently 
we shall start with the proposition that if the ball or pies of 
the dise is travelling at such and such a@ velocity round this 
given circle, it is pushed or pulled inwards radially by a certyiy 
force, calculable by a known rule, and if its velocity and the 
radius be constant, any forces that act on it have no resultany 
except this one, and in the absence of this one, it wil! not moye 
uniformly in the required path. In the trough cas, a seeory 
body—the trough—applies the radial force inward-, and the 
trough is pushed outwards by a force of the same magnitude 
in the opposite direction. “Q. Y.” says if there are two balls 
in the same trough, their orbital motion, if it exists, involves 
centrifugal force between them. The centrifugal force of eae), 
ball is exerted on the trough ; the forces pushing the two ball. 
are inclined inwards to one another—that is, they make acut. 
angles with the chord joining the ball centres—and therefor, 
have, if resolved into components along the chord aid at right 
angles to it, components which tend to push the balls together, 
Also the forces acting on the trough, the centrifugal torces, 
diverge, and therefore tend to pull the trough apart between th 
places where the balls press on it, or compress the rest of the are 
of trough, or both, in detail I cannot trace, whose upshot 4 
that their effects are to be looked for in the material of the 
trough, upon which these forces act, and not in the balls, on 
which the converging forces act. If there were only one bali, 
the inward radial force on it would be the same, and produce the 
same effect, namely, make it follow the circle instead of 4 
straight line, but the effects of the centrifugal force would Ik 
different, as the stresses in the trough would obviously |y 
different with one ball from those with two. There is nothing 
very strange in this, 1 suppose. ; 

In “ Q. Y.’s ” further question, if B is fixed on A, and rotates 
as one with it, the general resultant force acting on B is ay 
inward radial force through its centre, as with the balls. It is 
the resultant of I know not how many forces conflicting in more 
ways, 1 daresay, than can be numbered, acting on 8 at the 
surface, whatever that is, which distinguishes B from A, but agree. 
ing in having this inwardly directed force for their total resultant. 
A is acted on at the same surface by a corresponding set of forces 
having for their resultant a radial force of the same maynitud 
as that acting on B, but directed outwards. 1 cannot follow 
the detail of the forces acting on all the parts of B or of A, and 
the stresses they create. If B is loose so that, though carried 
round, it always points one way by the compass, the yeneral 
resultants, both on A and B, are respectively the same as before, 
but the whole detail is different, especially in B, because no bit 
of it, except its actual centre, follows the same path when B is 
loose, as it did before, and resultants on pieces like C are therefore 
changed. ‘There is nothing odd about this, either. 1 think, 
in reference to the moon, “Q. Y.” forgets that if the moon 
always faced Sirius instead of the earth, the path followed by 
a stone on her surface would be changed, and therefore the forces 
acting on the stone must be changed also. The brunt of such 
changes would be felt as change of the thrust exerted on the 
stone by the moon’s surface. 

October 25th. 


Sis First, 


Maovrice F, FirzGeratp, 


Srr,—Your correspondent “Q. Y.” has sadly changed his 
ground. In your issue of September 26th he writes :~" If | 


am wrong I ask some of your mathematical readers to point out 
my mistake.” 1 endeavoured to do so in your next issuc, using 
in my argument nothing but the simplest of mathematics. 
Yet in his second letter he wants us to discuss the rotation of the 
moon “ preferably in words and not in mathematical symbols.” 
May I ask him if when he calls in the surgeon he forbids him to 
use his instruments ? 

Again, in his second letter he holds up his hands in horror at 
being thought to disbelieve in the rotation of the moon on its 
axis of figure. Yet this, as shown by his first letter, is the key- 
note to his difficulties. Again 1 ask him, does he, when he cails 
in the surgeon, insist upon making the diagnosis himself 7 

Since I must not use mathematics, I am afraid 1 can covtri- 
bute very little more of importance to this discussion. But | 
may say that the fallacy in “ Q. Y.’s ” second letter lies in his 
assumption that since the trough is curved to the radius of rota- 
tion, the centrifugal force due to the orbital rotation cannot 
affect the result. The centrifugal force due to the orbital rota- 
tion is not, as your correspondent apparently thinks it is, normal 
to the walls of the trough. Jt is parallel with a line joining the 
centre of curvature of the trough with the point O. It is there- 
fore not radial either on the ball A or the balt B, and has a tan- 
gential component which exactly balances the centrifugal force 
on the balls due to their rotation about the point O. As for 
“Q. Y.’s” difficulty when he takes one of the balls away and 
therefore cannot speak of any definite point O, I have only to 
remark that the point O may be imagined anywhere he likes; 
the result is the same as given above, namely, the centrifugal 
force due to the orbital motion is parallel with the line joining 
the centre of curvature of the trough with the point O wherever 
chosen, and has a tangential component which exactly balances 
the centrifugal force due to the rotation of the ball about the 
point O. This is true even if the point O is situated at the centre 
of the ball. 

I make these statements without attempting to prove them, 
@ course from which “Q. Y.’s” patriotic love of the English 
language and abhorrence of Greek letters precludes me. | may 
say, however, that the truth of the statements made above is 
either explicitly or implicitly proven in my first letter. Yet your 
correspondent says that I have ‘ proved something that necded 
no proof.”” From the lips of his extraordinary patient, struggling 
slowly back to consciousness, the astounded surgeon thus learns 
that he, to whose instructions he has operated, has never been 
ill at all. APOCENTRIC. 

Greenwich, October 24th. 





” 


Str,—Your correspondent ‘ Q. Y.’s ”’ real difficulty seems to 
be one of first principles. Newton’s first law, as often given in 
text-books, states that a body moves uniformly in a straight line 
if the resultant force acting on it is zero. This, however, is 
of little use unless we are told what that straight line is relative 
to. As far as we know, it appears to be relative to the fixed 
stars, and it is only when we know the motion of a body relative 
to the fixed stars that we can calculate the forces acting on it. 
In future by the word “ fixed ”’ we mean relative to the stars. 

Let us examine the case of a motor cyclist riding on a rotating 
stage. Suppose his speed is just such as to keep him in the same 
position as seen by the audience. Neglecting the earth’s motion, 
the cyclist is stationary relative tu the stars. ‘lherefure there is 
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force required to keep him in position. He does 
as he would going round @ curve on the road. 
suppose ourselves standing on the stage and rotat- 
To us the cyclist appears to go round in a circle. 
is, relative to the stage he is moving in a circle, but 
as the stage is not fixed we cannot apply Newton’s laws, 

Referring to the case of the two discs, let_us define force 
change of momentum relative to the fixed stars. 

Let a» be the distances of ¢ from O! and O respectively, and 
let w be the angular velocity of the dise : c suffers accelerations- 
not centrifugal forees—w* b relative to the stars and w? a relative 
to an imaginary framework pivoted at o' and fixed in direction. 
‘To the lirst of these we can apply Newton s law that the resultant 
force acting on ¢ is proportional to m w* a (m being the mass of ¢). 
‘To the second we must first add the acceleration of the framework 
yelative to the fixed stars, 2.¢., w? O O! and then apply Newton’s 
laws. Doing this we find the resiltant acceleration to be w* b, 
and so the force is the same as before. 


no horizontal 
not lean over 
Let us now 
ing with it. 
In other wore 


as rate of 





c tind the motion of a point, then, we first find the resultant 
force acting on it. ‘To find the resultant force we find its accelera- 
tion relative to the stars and apply Newton's laws. 

If we know the acceleration relative to a moving framework, 
we must combine with this the acceleration relative to the stars. 

In the case of the moon, “ Q. Y.” refers to three forces. There 
are three :—(1) The attraction of the earth; (2) the attraction 
of the moon; and (3) the reaction of the moon on the body. 
The last two are practically equal and opposite, and we are left 
with one—the attraction of the earth. The movement of 
a body in a circle is not the origin of a force, it is the result of one 
—in this case the earth’s attraction. 

| have defined force as rate of change of momentum relative 
to the fixed stars, but it seems more likely to have something 
to do with the ether. The stars being so far away, their motion 
relative to the ether, if I may use the term, appears small. 

Wallsend-on-Tyne, October 27th. J. H. JOHNSTON. 


. 

Sir,--I cannot make head or tail of these mathematical argu- 
ments; they seem to me all to be different ways of dodging round 
the obvious, In my technical school days I was taught that the 
resultant of any two forces might be discovered by constructing 
a parallelogram. Now, in the case of a body on the surface of 
the moon there seem to me to be two major forces at work— 
if Professor Fitzgerald is right. (me of these forces is that set 
up by the rotation of the moon about its own axis. It is what we 
call centrifugal force, and acts along a radius of the moon. 
If that force does not exist, then there is not on the moon what 
we should know as centrifugal force on the earth. The other 
force to be considered is the centrifugal force due to the orbital 
motion of the body round the earth. That force acts radially 
to the orbit. These are two quite simple forces, and I cannot 
understand why I am not allowed to find the resultant of them 
in the ordinary way. 1 know that if I do the assertion that there 
is centrifugal force on the surface of the moon must go by the 
board, but I do not suppose the mathematicians would be 
influenced by a desire to make mathematics fit in with their pre- 
conceptions, and T suppose, therefore, there is something wrong 
in my way of looking at it. Will someone tell me this? First, 
is there a radial force acting on a body at the surface of the moon 
similar to the radial force that acts on a body at the surface 
of the earth % Secondly, if there is such a force, may it be com- 
pounded with some other force to find the resultant in magnitude 
and direction ? 

May | remark here that if there is centrifugal force on the 
moon due to its virtual rotation about its axis, then there is 
centrifugal force on everything on the earth or in the earth, for we 
can imagine nothing revolving round a centre and at some 
distance from that centre which has not the same kind of rotation 
as the moon has. There is a ball lying before me on the table, 
and [ must believe that it makes one revolution about its own 
axis (parallel to the earth's axis) once every twenty-four hours. 
If I revolved it actually on its own axis I know that centrifugal 
foree would be apparent. But 1 know equally well that there is 
no centrifugal force in it whatever whilst it is apparently at rest 
on the table. a 

October 29th. 


SAFETY AND STABILITY OF AEROPLANES. 

Sir, —On reading ‘‘ Engineer’s ”* letter on the above subject in 
the correspondence columns of THE ENGINEER of the 17th inst. 
| conclude that he has done little more than glance at my letter 
in The ENGINEER of the 3rd inst. Therefore I will consider, 
with your kind permission, his communication. First, he 
accuses me of leaving what causes flight alone. 1 can inform 
* Engineer ” that even to make a brief résumé of the principles 
of flight in all its branches would oceupy all the pages of THE 
ENGINEER for several weeks. He concludes that in my opinion 
such pilots as Rolls and Cody were not experts, he is correct : 
they may have been capable pilots under ordinary conditions, 





Fig. 1 


f \ angle of incidence. B = section of cambcred aerofoil looking 
fom tip. CC = direction of flight. 1D = entering edge. E = trail- 


Ing edge, 


but when their machines attained alarming angles they lost 
control, Consider Pégoud’s flying; the machine he uses, in 
general design, is precisely similar to the one L. Blériot first 
‘tossed the Channel on. At that time pilots hesitated to go 
out in the lightest breeze, whilst now winds of 45 miles per hour 
do not deter pilots, yet design in general remains the same, 
thus proving that pilots’ skill is rapidly improving. Your 
Correspondent then says propellers, so-called, fans, blowers, 
ventilators are all fans so far as the creating of a partial vacuum 
on one side and a@ pressure on the other side are concerned. 
lake a tractor monoplane in flight travelling at 60 miles per 
hour : does ‘‘ Engineer ” really think there can possibly be even 
& partial vacuum in front of the serew of this machine’ here 
cannot be, as experiment by Sir Hiram Maxim and others have 





proved. If “‘ Engineer ” will kindly read my former letter again 
he will see that the sentence concerning the number of blades for 
a propeller does not end at “suffice ;” it continues thus :— 
‘“ As the number of blades only enters into consideration inso- 
much as balance is concerned.” A one-bladed propeller cannot 
be made to balance, therefore the minimum number of blades 
is two. Do not theory and practice go hand in hand ? Looking 
at Fig. 3 in the accompanying sketches, your correspondent 
will see I have endeavoured to show the action of a propeller, 
C F being side views of two different types. Like ‘‘ Engineer,” 
designers were of the opinion that air flew off centrifugally at 
the tips. Therefore they designed propellers in which the blades 
trailed backwards, as shown at F. Upon experiments being 
conducted propellers as at C gave better results, proving that 
little or no air flew off centrifugally. ‘‘ Engineer ” would prob- 
ably understand what is meant by a “ cylinder of air ”’ if he made 
experiments himself by mounting a properly designed two- 
bladed model propeller, such as.can be procured from any good 
dealer in model aeroplane accessories, on an elastic mofor, and 
winding it up and then testing the air flow with the flame of a 
candle. 

Fig. 2 is a diagrammatic explanation of banking, which I 
hope will help ‘‘ Engineer ” better to understand this matter. 


A 
y 





8 
Fig. 2 


LG = front or back view of tilted plane. R = air pressure. B = 
gravity. f = resultant of R and P = centrifugal force necessary 
to balance f. 


Fig. 1 being a sectional view of @ cambered aerofoil whose 
function it is to deflect or sweep downward a stratum of air in 
order that it may derive support for itself and the machine by 
the upward reaction to the downward force that is applied to 
bring about the acceleration of the air mass. This initial down- 
ward force is the weight of the machine itself, acting under the 
influence of gravity. 

The acceleration of the air mass is maintained without descent 
on the part of the machine by the translation of the machine 
itself through the air, which movement is brought about by the 
thrust of the propeller. Whilst the machine is moving through 
the atmosphere its main aerofoils, being cambered, accelerate 
downwards such a vast mass of air that the machine is sup- 
ported in flight somewhat after the principle of a skater being 
supported on thin ice. The process of accelerating the air 





Fig. 3 
A = blast. B= air drawn in by screw. C = screw or propeller 


side view. P = blast. D = air drawn in by screw. F = screw side 


view. 


stratum is local, being confined to the period during which the 
molecules of air pass from the vicinity of the entering edge— 
Fig. 1, D—to the vicinity of the trailing edge—Fig. 1, E—of 
the main aerofoils. In order that this acceleration may be 
reasonably uniform from entry to trail the aerofoils are cambered 
instead of being merely flat and inclined. On this hypothesis 
the cambered plane becomes a fundamental principle, and the 
inclined flat plane a necessarily inefficient modification thereof. 
In conclusion, 1 must say that all the foregoing statements 
are made after study of accounts of experiments made by the 
Wright Brothers, M. Eifel, Dr. Glazebrook, F. W. Lanchester, 
and others. ‘‘ Engineer”? cannot do better than procure a 
text-book on the subject. G. E, BLUNDELL. 
Birmingham, October 20th. 


SOME MISCONCEPTIONS OF OZONE. 

Sir,—My attention has been drawn to the paragraph which 
appeared in your issue of October 24th, and which is quoted 
from The Times of October 6th*, and which, without some 
refutation, is liable to cause a very uneasy feeling among my 
company’s many clients, quite apart from the millions of persons 
who are daily benefiting from the ventilation installations which 
my company have fitted up. 

The report itself, so far as facts are concerned, is not entirely 
inaccurate, although there are one or two serious misstatements 
of fact, whilst the conclusion arrived at is evidently biassed. 
No doubt the investigations were made and based on the great 
amount of ignorant clap-trap with which the American manu- 
facturers and sellers of ozone apparatus have surrounded their 
selling literature. I have several specimens of this literature 
which I could place at your disposal, and you would agree that 
the compilers show an amount of ignorance and audacity which 
the medical faculty in this country accept at its face value. 
Nobody in his senses, and with the requisite knowledge, would 
he so foolish as to make such statements as the report which you 
print contains. The whole value of ozone, so far as its use in 
ventilation is concerned, lies in its powerful oxidising effect, 
and the amount which it is necessary to use for the useful puri- 
fication of the air is so small that no possible ill effect can be 
suffered by anyone breathing such an atmosphere. On the 
contrary, the investigation of Dr. Leonard Hill, F.R.S., have 
shown that the use of ozone in this proportion, namely, one part 
in one million parts of air, is fraught with the greatest benefit, 
inasmuch as the air is freshened and smell or frowsiness is 
destroyed, and the result is what must be a beneficial and 
invigorating atmosphere. I need only draw your attention to 
the Central London Railway. ‘This is used by many millions 
of persons per year, and the greatest testimony to its value must 
be the large number of employés of the company who are con- 
stantly working in the ozonised atmosphere, and who are most 
enthusiastic as to the benefits they derive. No one with any 
knowledge on the subject would attempt to sterilise the air of 
a place in which human beings were living by means of ozone. 
My remarks are also confirmed by @ report which appeared in 
The Times ‘‘ Engineering Supplement” of August 27th on the 
proceedings of the Society of Heating and Ventilating Engineers 

* Report based on investigations made on behalf of the American 
Medical Assuciation by eminent bacterivlogists.—{ Ep. THE E. 








of the United States, in which the remarkable air purifying 
effect of ozone was testified to. 

The statement that ozone does not destroy bad odours is 
absolutely in contradiction to the practical effects of several 
installations which my company have fitted up, with the sole 
object in view of destroying foul odours. I can cite at least one 
case of an installation which has been the means of putting an end 
to serious complaints by the inhabitants of a city, due to the 
nuisance arising from a certain manufacturing process. 

There is no doubt whatever that ozone does absolutely destroy 
bad smells, and does not only mask them, and any statement to 
the contrary is based on insufficient practical experience. 

I trust you will kindly give this letter the same prominence 
as that of your paragraph, and if anything were wanted to add 
proof to my statements, I would ask you to glance through the 
list of a few of the important installations of ozone ventilation 
which my company have erected in various parts of the world, 
and which are contained in the enclosed pamphlet. 

Epwarp L. Joseps, M.I.E.E., F.C.S., 
Managing Director to Ozonair, Limited. 
London, October 29th. 


ACCIDENTS TO DIESEL ENGINES. 


Sm,—In your issue of July 11th last you publish a letter, 
~igned by “Jno. F. Elsworth,” reporting an accident which 
recently occurred in Alexandria to a Diesel engine “of about 
15 horse-power, built by the Machine Fabric Augsburg, Nurem- 
berg.’”? We have made inquiries and found that the engine in 
question was actually supplied by us to a firm in Odessa in the 
year 1902, that its normal output was 8 brake horse-power, 
and that it was subsequently re-erected in Alexandria without 
our knowledge. 

Mr. Elsworth in his report states the ‘direct cause of the 
accident ’”’ was the arrangement by which compressed air was 
furnished from the cylinder to be further compressed in the air 
pump. He then makes some general remarks alluding to the 
dangers concurrent with the employment, in many instances 
even to-day, of Diesel engines. 

The inquiries we have made enable us, however, flatly to 
contradict his assertion that the accident was due to the above- 
mentioned arrangement of air compressors, although your 
correspondent’s remark that such arrangement is obsolete is 
quite true. As a matter of fact, the accident had nothing 
whatever to do with the engine working on the Diesel principle. 
The explosion was caused simply and solely through the use of 
highly compressed oxygen for starting up the engine, and this 
would have led to an explosion just as surely with any other 
arrangement and any other internal combustion engine. That 
the employment of oxygen for starting up Diesel engines is 
more than likely to lead to explosions should be perfectly clear 
to all engineers with a knowledge of Diesel engine working, even 
if this fact had not been so emphatically emphasised by the 
various accidents which have quite recently occurred with 
Diesel engines of other manufacturers. For this reason we make 
a point of expressly warning all users of M.A.N. Diesel engines 
against the use of oxygen for starting up. The accident in 
Alexandria is therefore solely due to gross negligence on the part 
of the persons responsible for the working of the engine, and has 
nothing whatever to do with the design of the Diesel engine itself. 

M.A.N. Co. 
(MASCHINENFABRIK AUGSBURG-NURNBERG, A.G.). 

Caxton House, Westminster, S.W., 

September 12th. 








INTERNATIONAL CONFERENCE ON SAFETY 
OF LIFE AT SEA. 

Tue King has been pleased to approve the appointment of 
the following delegates to represent the British Government at 
the International Conference on Safety of Life at Sea, which 
meets on November 12th :— 

Lord Mersey, late President of the Admiralty Division 
of the High Court and President of the Court of Inquiry 
into the loss of the Titanic. 

Mr. E. G. Moggridge, Assistant Secretary for the Marine 
Department of the Board of Trade. 

Captain A. H. F. Young, Professional Officer to the Marine 
Department of the Board of Trade. 

Mr. C. Hipwood, of the Marine Department of the Board 
of Trade. 

Mr. W. D. Archer, Principal Ship Surveyor to the Board 
of Trade. 

Sir Archibald Denny, Chairman of the Departmental 
Committee on Bulkheads and Water-tight Compartments. 

Sir Norman Hill, Chairman of the Merchant Shipping 
Advisory Committee. 

Sir John Biles, Chairman of the Departmental Com- 
mittee on Boats and Davits. 

Captain Acton Blake, Deputy Master of the ‘Trinity 
House. 

The delegates will be assisted by the following expert assessors : 
Commander F. G. Loring, R.N., of the General Post-office. 
Commander M. W. Campbell Hepworth, C.B., R.D., 

R.N.R., of the Meteorological Office. 
Commander J. T. W. Charles, C.B., R.D., R.N.R. 
Mr. J. Havelock Wilson. 








New DesicgN oF Drawine Prens.—We have received from 
W. F. Stanley and Co., Limited, of Great Turnstile, London, 
some samples of a new design of drawing pen which they have 
recently introduced. The top blade of these pens is not hinged 
as is usual, but is solid with the shank and immovable. The 
lower blade, on the other hand, instead of being fixed solidly 
to the shank, pivots on the end of the adjusting screw and is 
held in place by a ferrule on the shank. By sliding this ferrule 
upwards the shank end of the lower blade is released, so that 
this blade may be rotated on its pivot almost through 180 deg. 
if required. The arrangement appears to offer certain advan- 
tages over the ordinary pattern of pen when it is necessary to 
clean or sharpen the blades. Not only are the blades more 
easily separated for such purposes, but—a good feature—the 
operation can be carried out without completely unscrewing 
the adjusting screw. 

THe Rarnpow Cur.—Mr. C. V. Boys’ devotion to bubbles 
is well known; he has charmed many an audience with his 
demonstrations, and now he has put it into our power to charm 
ourselves. The Rainbow Cup is a toy, but more than a toy— 
and toy or not, it is fascinating. It is a little hemispherical 
bowl, perhaps 3in. diameter, blackened inside, and supported 
on a vertical spindle on which it rotates freely. A conic: trans- 
parent cap covers it. With the help of a rod and a bottle of 
soap mixture, one draws a soap film across the open mouth 
of the cup, and then, having placed the latter in a good light 
and covered it to prevent rapid evaporation, one spins it gently. 
At once the colours of the rainbow appear in circular bands, 
and by degrees the whole film, as it gets thinner, changes to 
different brilliant tints. The most remarkable thing, and the 
most fascinating, is to watch the development at the centre of 
a densely black disc, which grows slowly as the bowl continues to 
revolve. The film at this part is only half a millionth cf an inch 
thick, and presumably the explanation of the blackness is inter- 
ference. Mr. Boys supplies a little book with the Rainbow Cup, 
but he does: not explain this very interesting phenomenon, and 
we wish he did. There are several other experimenis that may 
be made with the cup; they are all beautiful and all 
absorbing. 
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colonnades and towers of the buildings which are to less than three separate wheat-preparing piants running cimy 

ENGINEERING PROGRESS ABROAD. be brought out under artificial light almost as pro- t#eously and treating the different wheats grouped into three 
te minently as they would appear in broad daylight ; the classes termed “hard,” “medium,” and “ soft.” Rac), sroup 


Bolivia. 

THE Government of Bolivia has determined to follow 
in the footsteps of its neighbours, Chile and Peru, with 
regard to the improvement of its transportation facilities, 
which at the present time, it must be admitted, are exceed- 
ingly backward. While the financial resources of Bolivia 
are limited, the country is experiencing certain advantages 
from the rate of exchange, while commercial credit, having 
been placed upon a sounder basis, and a number of influen- 
tial British firms having signified their intention to partici- 
pate in the commercial development of the State, the 
Government is availing itself of this opportunity to prose- 
cute the programme of railway development which it has 
long had in view. A great portion of the State—namely, 
that lying in the valleys—ofters opportunities for railway 
construction, and there are several different schemes 
now under discussion for opening up the immense territory 
to the east of the Cordillera Real, most of which is unknown 
and supposed to be inhabited by uncivilised Indian tribes. 
Unfortunately, manual labour is not only very scarce, but 
where obtainable is very highly paid, and the Bolivians 
as a rule do not make very good workmen. 

So far as new railway construction has been entered 
upon it may be pointed out that last year proved a notable 
one in this respect. The line from Arica to the * Alto” 
of La Paz was completed during the vear, and the per- 
mission of the Bolivian Government is only awaited to 
connect the system with the city of La Paz itself. Accord- 
ing to the programme adopted, this connection for pas- 
senger traftic should have been consummated two months 
ago. The branch from Rio Mulatos to Potosi was 
also opened during last year, and about one-half of that 
from Oruro to Cochabamba was completed. In the low 
country the Madeira~-Marmere Railway was built as far 
as Guavarameria, and is now to be extended across to 
the Bent River at Rivat Alta. With the aid of French 
capital the railway between Uyuni and Tupiza was further 
extended, the line being intended to link up the Argentine 
Republic with Bolivia at Quiaca. Besides a concession 
being granted to Signor Patino to construct the railway 
from Cochabamba to Santa Cruz, the Bolivian Govern- 
ment has granted several important concessions to the 
Farquhar Syndicate, which is operating in Bolivia under 
the name of the Bolivian Development and Colonisation 
Company, Limited. 


Peru. 

Electromotive power is being more and more generally 
introduced into South America, where the many splendid 
river systems and abundant waterfalls offer special induce- 
ment for such installations. Towards the end of the 
present year the Backus and Johnston (Casapalea) Com- 
pany will have been entirely fitted out with electric power, 
which will be utilised for hauling, hoisting, pumping, and 
air compressing machinery. The power will be derived 
from a hydro-electric plant now being imstalled near to 
Casapalca, and the fast-flowing waters of the Rimac River, 
supplemented by several other streams in the vicinity, 
will be used to drive the turbines. The plant is to be made 
by the Siemens-Schuckertwerke, which is also supplying 
the necessary material. In addition to this considerable 
installation, the Morococha Mining Company is being 
similarly fitted out. Power will be supplied from the 
hydro-electric plant now being erected by the famous 
Cerro de Pasco Mining Company, Limited, at Oroya, while 
the Aguas Calientes Mines, belonging to Signor Ricardo 
Bentin, are being provided with a special plant. also in 
course of construction, in the neighbourhood of Casa- 
palea. The introduction of this additional electromotive 
power will mean a large increase in the output of the copper 
mines, which are being worked in the district, and it is 
expected that a considerable net saving will be effected 
in the working costs. As an instance, it may be pointed 
out that 70 metres of tunnelling can be done by means 
of the new electric air compressing machinery in the same 
time as 10 metres can be done by manual labour. 


Panama. 

No less a sum than 7,006,000 dollars—£1,400,000—-is 
being expended by the Panama Isthmian Canal Commission 
upon electromotors and electrically driven machinery for the 
various works on the Canal, mostly to be employed in 
with the locks. Among the most important 
items to Le furnished are :—Two 4500-kilowatt power- 
houses for construction purposes ; @ permanent power 
plant at Gatun, capable of regenerating 6000 kilowatts ; 
a transmission line across the Isthmus with a capacity of 
3000 kilowatts, carrying power to work the machines and 
gates of the Pacific locks, together with the shops and 
dry dock plant at the Pacific entrance : and 1000 motors 
with their associated machinery. About 900 motors are 
to be used in the locks for moving gates, operating valves 
for filling and unwatering the lock chambers, running 
pumps and working the emergency dams, chain fenders, and 
other safety devices. At Gatun the waste water from the 
lake will be led through an iron tube to a power station 
situated at the foot of the dam, where it will be utilised 
in three turbines with a generating capavity of 2000 kilo- 
watts each. Thence three-phase current will be taken to 
all parts of the Isthmus by a transmission line consisting 
of two conductors of No. 00 size and a ,;in. seven-strand 
pure copper cable reaching 1,500,000ft. in length, which 
will be carried on outside brackets fixed on steel bridges 
spanning the tracks of the Panama Railroad. These 
bridges will weigh about 54 tons each. they will be spaced 
at 30ft. intervals, and will number 917 in all. 


counection 


Panama-Pacific Exhibition. 

While the International Exhibition (Pacific), to be held 
at San Francisco next year, will be remarkable for many 
new and interesting engineering features, none among them 
is likely to attract more attention than the vast illumination 
scheme which has been decided upon and which it is 
expected will mark an epoch in the development of this 
branch of engineering industry. Several meetings have 
taken place between the members of a specially convened 
conference of architects, sculptors, and artists as to 
the best method of illumination. The architects have 


been mainly concerned with the beauties of the many 





sculptors are also very anxious that the numerous sculp- 
tured figures which they have provided should not be lost 
to view at night-time; while the artists have had in mind 
the perpetual illumination of the many beautiful mural 
paintings which form a special feature of the exhibition 
buildings. Many millions of candle-power will be utilised 
upon the grounds, and the chief zone of illumination will 
extend to a height of 125ft., with the variation of 5 per 
cent. in the intensity of the light throughout this height. 
The result will be to bathe the exhibition buildings in a 
great flood of light, not perhaps quite as brilliant as day- 
light, but nevertheless representing the effect of it. There 
will be four principal sources of light, and the maximum 
of light efficiency will be obtained with the minimum of 
service and expenditure. ‘The sources are :- Illuminating 
are standards, which will reflect light against the walls 
of the palaces and buildings ; illuminated fountains in the 
great interior courts: concealed lights to be set within 
the columns of the encircling colonnades and within the 
arcades of the towers: and the light of the exhibition 
palaces. Additionally, there will be two principal 
auxiliary sources—that upon the roofs of the exhibition 
palaces, which will be masked batteries of searchlights, 
and that upon a pontoon situated at some distance from 
the harbour edge, which will be a battery of thirty-six 
24in. searchlights. It is said that the effect of the battery 
of scintillators in the harbour will be “‘ marvellous,” the 
batteries being manned in much the same way as a battery 
of artillery is manned, going through evolutions of colour 
and forming auroras in the sky and over the exhibition 
buildings. On clear nights the shafts of light will be visible 
over a distance of between 40 and 50 miles. 








MODERN FLOUR MILL MACHINERY.* 
By ROBERT B. CREAK, Member, of Manchester. 

Since the date of the last paper on this subject, read before 
this Institution by the late Mr. Henry Simon in 1889, considerable 
advance has been made in the art of milling. The object of the 
present paper is to bring together the leading developments sir ce 
that date in wheat preparing and roller-mill machinery. The 
modern tendency has been to locate mills on the waterside at the 
principal ports and to increase the capacity of the single plant, in 
each case with a view to economy in cost of production. To-day 
titty sacks—each containing 280 Ib. of flour—per hour may be 
taken as about the maximum output for a single plant. 

A common practice is to arrange the mill building with two 
separate fifty-sack plants placed back to back. line of 
elevators is arranged down the centre with the two plants on either 
side. The building has five floor-. No. | floor contains the line 
shafts driving the roller-mills and the elevator boots. No. 2 








Fig. 1i—COCKLE CYLINDER 


floor carries the roller-milis in six lines. Nos 3 and 4 floors con- 
tain lines of purifiers. No, 5 floor contains the centrifugal dress- 
ing machines in two rows, the machines being piled three high. 
The elevator heads run up nearly to the roof ridge. 

Such a building, designed to contain two fifty-sack plants with 
suitable wheat-preparing plants at the far end, and a rope-race for 
main drives separating the two sections, would consist of, say, 
thirty bays 8ft. span. Frequently, for the sake of greater 
ecurity from fire, and with a view to lowering the fire insurance 
premium, the two plants are divided by a longitydinal wall down 
the centre of the cross-sectional view, in which case each plant 
would have its own line of elevators placed close along this divid- 
ing wall. 

The up-to-date port mill admits of the classification of it 
processes shown in the accompanying diagram. 


would receive its appropriate treatment. For instance 
wheats would be washed twice to soften them ; whee 
perhaps not washed at all, or immersed in weter for a very s| 
time only ; and so forth. rae 
Wheat-preparing plant.—The dry cleaning process 
generally of riddling for the removal of impurities | 
smaller than the wheat berries, of severe rubbing actio:,, termed 
scouring, for loosening dirt adhering to the skin of the grain o 
subjecting the grain to the action of brushes with stiff bri tes, andl 
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at all points subjecting the grain to the action of wind current, aN 
carry off the loosened light floating dust, 
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Fig. 2—COCKLE EXTRACTING BAND 
larger or smaller than the wheat berries can be easily soporated 
by riddling. There are grains, such as the cockle seed mall 


round black seed, barley and oats, whose girth is the same a the 
wheat berries. Obviously riddling is here ineffeetive, and use i 
snade of a difference in shape to make the separation. 
Cylinders slowly revolving on slightly inclined axes ace con 
structed of plates pitted on the interior with imdentations, 
Fig. 1. The grain to be treated is fed in at the upper end. and 
travels slowly down the inside of the cylinder. In the case of 


cylinders with small pits the small round cockle seeds rest in and 
are lifted by the pits on the rising side of the eylinder. | It will bx 
clear that the wheat berries will rell out of the pits ato lower 


level than will the cockle seeds. Lf now an adjustable hopper ot 





Fig. 3-WHEAT WASHER AND WHIZZER 


tray is fitted the full length of the inside of the cylinder, arranged 
so that its lip or edge lies almost touebing the inner surtace of 
the rising xide of the cylinder, and if this edge be set at the rghit 
level it will catch the falling cockle seeds, whilst the wheat berric 
will roll out of the pits into the body of the cylinder before thy 
lip of the tray is reached. This action is illustrated in Fiz. | 
With cylinders having large pits the wheat berries are litter 
higher than the barley or oats, which, with the bearded end, are 
longer than the wheat berries. 

This method is quite effective, but suffers from two draw 
backs. ‘The wear on the inner pitted surface is rapid, and only 
& comparatively small surface of pits is in use at one in-tant, 


Classification of the Processes in a Modern Flour Mill. 


Port mill 
| 


A kb 
Wheat intake plant Wheat preparing plant 
and wheat storage silos | 


Mixing and 


Storage silos 
conveying plant 
toB 


| 
Weighing and 
preliminary 
cleaning plant 


Wheat intake from 
ocean vessel and (or) 
railway truck 


| | 
Washing, drying, Storage bins for 
and conditioning 
and wheat polishing 
plant to O 


Dry cleaning 
plant 


conditioning plant 


Sealpin and 
grading followed by 


purification 


Granulating or breaking 
down process 
to flour) 


The author does not propose to touch on Sections A and D, 
which involve the handling of large quantitics of grain in bulk and 
sacks of finished products, moving these long distances hori- 
zontally and vertically. This could very well form the subject 
of a separate paper. Group E, although of the highest import- 
ance, does not rightly come into the range of this paper. 

The author will now procced to describe the newer machines 
employed in groups Band C. A large port mill will seldom have 








* The Institution of Mechanical Engineers, 


Reduction process 
(reducing purified stock 


| 
Cc D KE 
Flour manufac- Sacking off, ware- Adininistratiy : 
turing or roller mill housing, and and commercial 
plant loading out of finished 
products 


Flour 
dressing 


To meet these objections a new type of machine has been evolvei, 
illustrated in Fig. 2. The essentials of this machine are tlic 
travelling band A A set in a frame at an inclination to the hor! 
zontal. This band is composed of. plates fitted with small 
holes to contain and hold the round cockle seeds. As the band 
travels upwards the frame in which it is carried is given & short 
stroke but rapid cross shake. The wheat intermixed with the cock!e 
seeds is fed in at hopper 1 placed at the highest part of the band, 
and the angle of inclination is such that, with the agitation causcd 
by the cross shake, the wheat grains roll down the band and are 
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— 
ollected in receptacle 5, while the coe'sle seeds remain in the pits 
sad are carried over the head of the band and dropped into the 
he marked 4. It is claimed that this device makes a closer 
season and utilises more of the pitted surface. 

. Fr heal washing.—The washing of wheat has become general in 
all British mills. It serves the twofold purpose of a cleanser and 
at the same time a softener of the harder varieties. For wheats 
= stones, washing affords the surest means of separating 
“Mumford ” wheat washer and stoner, recently 
prought out, is illustrated on Fig. 3, combined with a whizzer 
or centrifugal dryer. The washer consists of tank A filled with 
water up to a level about 2in. below the top of the washing worm 


containing 
these. ‘Ihe 














Fig. 4-FOUR-ROLLER MILL 


(©, Immediately below the washing worm is the stone-removing 
worm D. Wheat is fed on to the washing worm through feed- 
box B. ‘This box can be moved along the length of washing worm 
(to accommodate tender wheats requiring a very short immer 
ion. The revolving of the washing worm imparts a pulsating 
motion to the water, which keeps the wheat floating on the sur 
face, whilst the stones, which are a little heavier than the wheat 
yrains, sink and are caught by the small stoning worm D and con- 
veyed tu and deposited in box FE. The wheat floating on the 
urface of the water is carried along by the worm and by the flow 





Fig. 5-AMERICAN MILL 


of water along the worm trough into the whizzer, whose function 
is to throw off surplus moisture by the usual centrifugal action, 
Fresh water is constantly running into the tank whilst the water 
thrown off by the whizzer drains back into the tank, a constant 
level being maintained by the overflow head at G. 

Flour manufacturing or roller-mill plant.—YThe roller-mill is 
used for two distinet purposes, In the earlier stages of the pro- 
cess it is fitted with fluted rolls of varying coarseness for breaking 
down the wheat berry, the upper and lower rolls of each pair 
heing driven at different rates of revolution in the ratio of about 
2} to | by means of machine-cut gear wheels. In the later stages 
of the milling process smooth rolls with a difference in revolution 
of about 1} to 1 are used fer reducing the purified semolina and 
middlings to flour, 

The standard roller-mill as made in this country is the four- 
roller mill, that is, one frame containing two pairs of rolls. These 
are placed with their axes in a plane inclined to the vertical. Up 
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Now, the diagonal arrangement has become universal. Doubt- | 
less it is a compromise to secure the advantages of both the above | 
arrangements. With the four rolls in the same horizontal plane 

an unduly wide machine is formed, which would prevent placing 

three lines of rolls with adequate passageways in a mill building 

of normal width; this is a point of importance as affecting | 
economy of space. Fig. 4 shows in cross-sectional elevation the 
diagonal placing of the rolls. It will be noticed that the upper 
rolls are of larger diameter than the lower. When this is the case 
the rolls are fitted with equal gear wheels, the difference in dia- | 
meter of the rolls giving the necessary differential in peripheral | 
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| the single driving belt operating the two quick rolls. 
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Fig. G-PNEUMATIC SCALPING SYSTEM 


| speed. The more usual practice is to use rolls of 10in, diameter 
throughout with the differential gears. 
In the United States and Canada the type of roller-mill used is 
| outlined in Fig. 5. The cast iron body may best be described as 
the “ hobble-skirt ” frame. The differential is obtained by belt 
drive from a countershaft running through the lower part of the 
frame. This countershaft acts as a tightening jockey pulley to 
2 The two 
pulleys on the opposite end of this countershaft drive the two 
slow rolls. There are variations of this drive given in the Ameri- 
can catalogues, but they all show the differential obtained by 
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to comparatively recent times there was no uniformity in this 
matter, Some makers placed all four rolls in @ horizontal plane, 
Whilst others placed each pair in practicelly a vertical plane.+ 


| See paper by the late Mr. H. Simon “ Proceedings,” Inst. Mech. E., 
ISS9, page 148, 


Fig. 9—PART END ELEVATION AND SECTIONS OF 


belis and not by gears. All four rolls are ranged in a horizontal 
plane. 

The breaking down of the wheat berry is usually accomplished 
in four stages, with fluted rolls of varying coarseness: twelve 
flutes to the inch would be used for the first break, while twenty- 





eight to thirty flutes to the inch for the fourth break. The reason 
for breaking down in successive stages is to avoid, as far az 





Fig. 7—SEPARATION EFFECTED BY BREAK ROLLS 


possible, the production of flour during this part of the process, 
as it is of poor quality and is apt to be discoloured by contac 
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Fig. 8-CYCLO-PNEUMATIC SEPARATOR 
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with the bran. It is therefore desirable to isolate this break 
flour as soon as possible. Attention has of late been concentrated 
on this point. Until recently it was usual to leave this break flour 
in contact with the general break product, passing it all forward 
by elevator to the scalper. 
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For a considerable time milling engineers have been devising | one common exhaust trunk with independent fan at the end 
gentler processes of scalping, with the object of isolating the break | coupled to a textile dust collector. This system is largely replac- THE INSTITUTE OF METALS. I 
flour as soon as made, thus avoiding discolouration by contact | ing the so-called dustless purifier with slow-running fan fitted to See 
with the bran, and to avoid the making of more break flour by | each purifier, and an elaborate system of dust traps and settling CONDENSER TUBE CORPOSION tion 
attrition due to rough treatment in the process. Hence the use | chambers, provided in the upper part of the machine. The fans THR following report on the past and future work Mr. 
sec currents as part of the scalping process has become very ee seen the open purifier floor. lt was found, | of the Corrosion Committee of the Instit ute of Me 
2 : ; 5 igement, however carefully planned, ‘ tals 
Pneumatic ~ealping in its simplest form is illustrated on Fig. 6. | passed some tine dust out into the mill floor. The common has been prepared by Sir Gerard A. Munty, Bart T 
The break roller-mills are provided with double hoppers. The | exhaust trunk has been made possible by the improvements that and Professor H. C. H. Carpenter, M.A.., Ph 1D. anf 
inner hopper is subjected to a light suction from a fan. As a | have been effected in textile dust collectors and the relaxing of the | and we are publishing it at the request of the Seer iene add 
result, the stock coming from the nip of the rolls is divided, the | high charges which used to be made on such collectors when placed : me 7 Mc Is ii retary to | 
lighter inferior middlings with the break flour and light branny | in the mill. It has the advantage of doing away with the settling of the Institute of Metals. dart 
particles or bees-wing fall short, and are drawn into the inner | chambers in the purifier, which serve to retain dust in the corners, The Institute of Metals Corrosion Committee, which cons; tric! 
hopper, whilst the high-class heavy semolina and the wheat | to the delight of the moths, and also obstruct the light and the | of the iolowing members :— Sir Gerard A. Muntz, Bart. — pn 
particles carry farther against the air suction and fall into the | free examination of the sieve surfaces. man ; Profes-or H.C. H. Carpenter, M.A., Ph.D., Hon. Secre 2c 
outer hopper. This separating action can be relied on without Fig. © shows very clearly how the space above the sieves can | Dr. G. D. Bengough, M.A., Hon. Investigator ; Mr. 1, iva? 
the use of any air suction at all applied to the inner hopper, but | be arranged to give a clear view of the working in a purifier | fMngineer Rear-Admirel G. G. Goodwin, R.N.; | Profi , her A, t 
a light suction makes the separation more certain, Fig. 7 shows | arranged to couple up to a common exhaust trunk, and therefore | Huntingion. Assoc. R.S.M.; Mr. J.T. Milton; Mr. 4 Pi — We: 
clearly the separating action on the stock coming from the nip of | without a fan in the machine itself. B.Se., Aseoe. R.S.M.; Sir W. E. Smith, C.B.; Mr. L Sides Dot 
A purifier self-contained with its own fan and a closed air belt | M.Sec.; and Professor 'T. Turner, M.Se.; has now been at am hire 
or circuit avoids the defect of putting out any dust into the mill | for some 34 years Inder its guidance two reports have bee, 
—— tloor, and avoids the necessity of using the large common air | published by Dr. G. D. Bengough, who has carried out his ni 
Bi 2 7:1" a trunk and textile dust collector, It must, however, retain the vestigations in the Metallurgical Department of the University y 
j oa — settling chambers and the fan in the upper part of the machine, | of Liverpool. : G, 
making the sieve not so easily visible. The first report, issued in January, Lott, and) published ir “I 
| — As regards the question of dressing out the flour after the | Vol. V. of the Journal of the Institute of Metals, wa intended De 
puritied semolina and middlings have been through one or more | to give « general review of the knowledge as to the corrosion of Ke 
paurs of smooth rolls. it is perhaps here that the sharpest cleavage | non-ferrous metals, both in its practical and scientitic aspeets f 
of milling opinion occurs. Until recently flour dressing in this | and is the most comprehensive survey of the subject that has Kix 
j country has always been considered as the work of centrifugals.{ | yet been published. On the basiz of thix report, the | NMittee by 
| But to-day there are practical millers who consider the plansifter | decided to initiate an experimental investigation of the Cause he 
a satisfactory machine for this work. Before discussing this | or causes of the corrosion of condenser tubes in marine engines sp 
question the author will consider the plansifter and its arrange- | An appeal for funds was issued, and the response was ufficient Re 
ments. ; to enable a two years’ research to be undertaken, whicl formed ’ 
The plansifter originated in Hungary, the mother country of | the subject matter of the second report to the Conunittee 
the roller-milling system. It was introduced into this country | presented at the Ghent meeting of the Institute of Metals held . 
some twenty years ago, but in this early stage of development it | at the end of August in the present year. ae 
was not successful. Since then it has made marked headway on Corrosion resisting tubes, —The experimental work lias been = 
the Continent, and especially in Germany, and is now installed in | carried out both in a special condenser and by means of laboratory e 
several English mills. Used simply as a scalper and grader for | experiments. ‘Che condenser plant was erected with tl object 
treating break stock and preparing semolina and middlings, it is | of reproducing ax accurately as possible the conditions to whieh 
very generally admitted by millers here to be an excellent | condenser tubes are submitted in actual practice, aid the 
machine, but it is as a flour dresser that i¢ has yet to win its way | laboratory experiments were designed to interpret the observa. B 
into faveur with the British miller. tious made with the larger apparatus, «a procedure which has E 
Fig. 10—-DOUBLE-CRANK PLANSIFTER Figs. 10 and 11 illustrate the construction of the plansifter. | been) signally successful in’ its results, In both case it Was 
found possible to observe and study “* dezineifieation,” which js 
the usual cause of the failure of tubes in practice. ‘Tubes of 
the roll as the result of gravity aiced by alight suction. The high- four different compositions have been examined under strictly m 
Class semolina and broken wheat would then be elevated and fed comparable conditions. | lhe ordinary 70: 30 tube of commerce M 
ou to the spout scalper, shown in section on Fig. 6. ‘This machine has been shown to he far surpassed es abe raed to derineifics P 
is nothing more than an inclined sieve with hopper and feed roll <7 by resaiiny mon poses Path ad pict i leatse 2h per cent zine, 
at the top to spread the feed evenly across the sieve. The sieve and 2 per cies lead, and by those of © Admiralty ° composition, 
is clothed with a suitable wire mesh which tails over the broken ha COUMIOR FU Nper Cn. Copper, 22 per siinhe-+ <acalbeepapme! sn 
wheat to the succeeding break, whilst the semolina passes through cent. tin, Muntz metal, 61 per cent. Copper, 39 per cent. zine, B 
thie ened aa the siock wolls Bown over the wire cover. ‘Whe has been shown to be unsuitable for use as condenser tube ry 
collecting tray receiving the semolina passes its product on to the Pe eberkal. ." 7 
front of a vertical silk-covered screen. Whilst falling in front i H i gobi RPC rear ie mane nature. Phe influence of i ah ca 
of this sereen the product is subjected to a continuously cir- ae of deposit and particles which have hitherto been 
culating air current or air belt which removes all light impurities. i BS supposed to cause localised dezincification has been shown to be 
From the semolina scalper and duster the stock is realy for the 4 = 5 or only secondary ln portance, and dezincification has been 
puritier. s : found to start and proc ed rapidly in their absence, In all 
Fig. 8 illustrates a cyelo-pneumatic separator for the treat- 4 H cases the rapidity of the failure of the tubes was found to depend 
ment of break stock immediately after leaving the break roll. principally upon the temperature to which they were subjected. 
This machine is arranged on the enclosed continuous air current a If corrosion is to be prevented, or at any rate minimised as much 
or air belt principle. The stock from the rolls passes down the f @ é oe poaniisio, tee sin eee in the condenser must be kept low. ; 
central feed pipe at the top of the machine on to the revolving 2 Fe Preliminary nan oes have been made ag the mode a aCe 
plate ai by which it ts spread, and forms an annular stream of ¥ ~ - eee This, has. been found ae be 
stock falling evenly all round into the fixed hopper immediately EB: BE; intimately connected with the deposition of a continuous layer 
; & | of calcium carbonate upon the inner surface of the tubes. 
=e £ Scheme of new work.—-The Committee has met recently, and 
having obtained sufficient funds to continue its investizations 
for another two years, it has planned a further scheme of 
work which is now well in hand. In deciding upon the lines of , 
future investigation it has been careful to take into con- i 
sideration a number of valuable suggestions and criticisms which 
have been made on the second report, both in the discussion at 
. Ghent and in the comments of the technical Press. The scheme 
Fig. 12-SUCTION FILTER DUST COLLECTOR includes a complete time-temperature survey of the conditions i 
under which dezincification can take place and a more detailed ? 
study of the temperatures existing in its own and other con- "g 
The machine consists essentially of two sets of superimposed | densers. Special attention will also he directed to the conditions Bs 
sieves, usually twelve deep carried in a rectangular frame. This | under which electro-chemical protection can be etfectively - 
frame is either suspended from above or supported from the | maintained, and in this connection ® comparative study of all (3 
floor by four upright rods free to swing in any direction. he | the principal methods of holding tubes in tube plates will be 
frame is set level, and a rotary motion is imparted to it in the | carried out. A systematic series of experiments will also be 
horizontal plane by means of a vertical spindle and crank. The | initiated with a set of tubes of a copper-aluminium alloy, from 
crank measures about Ijin. from centre of shaft to centre of | which specially interesting results are anticipated. The fore- 
pin, so that the frame swings in a circular path having a diameter | going scheme by no means exhausts the lines of investigation 
of 34in., and makes about 180 revolutions per minute. | which in the opinion of the Committee might profitably be ‘ 
The set of superimposed sieves at each end of the frame lying undertaken, and if further financial support is forthcomiuny it ; 
twelve deep are each divided into two compartments, making will gladly extend its researches in other equally vital direc ie 
four separate sections capable of treating four different stocks. tions. ‘The total subseriptions up to date amount to £787 3s. dd. 4 
Each sieve is suitably clothed with silk or wire as required, and f 
each has a tray between it and the sieve below. The stocks to 
he treated are fed in at one end of the topmost sieves. 
Amongst the claims put forward for the plansifter as against 
the centrifugal mill are :—-Saving in power; saving in space ; FORTHCOMING ENGAGEMENTS. 
saving in wear and tear of silk; gentle treatment of stocks ; —_—— 
reduced amount of elevating and conveying consequent on the TO-DAY. 
arrangement of superimposed sieves ; and less obstruction to se Siseeie AP ann WSs enn Sieacanean i fi aa Brat, 
z light consequent on reduced height. On the other hand, those rolled Tt ‘ ised “apie pe oF ENGINEERS — Sip. 
3 cae oppose urge the accessibility of the centrifugal and ease of os eae ak . a : eee i aah hereon (hs Wy, Rea 
. temporary repair in the event of the silk being holed, and | °"" *" Be idea haat Aa ten in) oh agate Nhl la ltl 
: accessibility of silk surface for brushing. roml, Neweastle-on-Tyne. President’s address, 7.30 p.m. 
3 Tertile dust collector.—This apparatus is coming into very SATURDAY, NOVEMBER Ist. 
general use and is frequently placed on the suction side of the THE INSTITUTION OF LOCOMOTIVE ENGINEERS.—-Caxton Hall, : 
fan. As shown in Fig. 12. it consists of “ number m9 age Westminster, 8.W. °° The Examination, Defects, and Repairs 
tubes of textile material about 8in, diameter and about I4ft. | | ¢ Locomotive Boilers,” by Mr. W. J. Bennett. 7 p.m. 
long. These are arranged in groups of eight to a compartment. : Se @ 
‘The lower ends of the tubes are attached by flexible connections Brivisn Founpry reget ASSOCIATION (LANCASHIRE BRANCH). ; 
to spigots in a tube plate, forming the top of a hopper, whilst | ~ In the ,_ School of Nechnology, Manchester. or fron : Its 
the upper ends are blocked. The suction pipe leads into Sources, | roperties, and Manufacture ” (illustrated by lantern 3 
the bottom hopper. Each set of eight tubes is enclosed slides), by Mr. A. E. Timmins, followed by discussion. 4 p.m. ; 
in an air-tight compartment opening at the top into a head piec: MONDAY, NOVEMBER 3rp, ; 





or nozzle connected to the main air pipe leading to the suction 
eye of the fan. In the nozzle there is a flap acting as a two-way 
valve. Normally the flap valve leaves the connection from the 
compartment to the suction pipe to fan through the nozzle open. 
In this position the dust-laden air, entering the hopper at the 
bottom, passes into the interior of the sleeves, and strains through 
the texture to reach the nozzle leading to the upper suction pipe. 
In straining through the texture of the sleeves the dust is left 
adhering to the inner surface. To remove this dust the sleeves 
are intermittently shaken by means of tappet gear. Whilst a 
set of sleeves is being shaken the flap valve in the nozzle on top 


THE Society OF ENGINEERS.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. ‘The Accretion at 
Estuary Harbours on the South Coast of England,” by Mr. G. ©. 
Case. 7.30 p.m. 

t0YAL INSTITUTION OF GREAT Brirarn.—Albemarle-street, 
Piccadilly, W. General meeting of the members. 

INSTITUTE OF MARINE ENGINEERS.—58, Romford-road, 
Stratford, London, EK. Presidential address by Mr. Thomas |. 
Devitt, and presentation of the Denny Gold Medal for sessicn 





Fig. 1—DOUBLE-CRANK PLANSIFTER 


The revolving feed plate is enclosed by a sheet iron hood 
lending up to the eye of the fan. This fan causes the air to circu- 
late in the direction of the arrow heads. It will be seen that the 
stock falling all round the plate is subjected to the circulating 
air current which carries up into and through the fan the light 


helow. 
5 o’eloek. 


materials, such as break flour, light branny particles termed cae 24 bi 
: : = ; yarn 4 3 : . “ ies : “: * 12-13. 8 p.m. % 

hees-wing,” and the light inferior middlings, leaving the heavy | is thrown over, admitting air from outside into the compartment z 
semolina along with the wheat particles requiring further granula- | and at the same time closing the connection between that par- TUESDAY, NOVEMBER 47H é 


tion to pass out together to be afterwards separated on another | ticular compartment and the top suction pipe. As a conse- 


machine. ‘The air current from the fan passes to the expansion | quence the suction in the lower hopper draws in fresh air from | THE RONTGEN Society.—-At the Institution of Electrical ‘ 
chamber B, in which are deposited the lighter middlings, whilst | the room through the tubes of that particular compartment Engineers, V ene Embankment, W.C. Presidential address by pe 
the flour is deposited in the cyclone C. The separations are made | from outside at the same time as the tubes are being shaken. By Professor A. W. Porter, F.R.S. 8.15 p.m. 2 


this combined shaking action and reversal of air current the dust 
deposited on the inner surface of the tubes is loosened and drops 
into the collecting hopper at the bottom. The reversal of the 
current plays a very important part in the automatic clearing of 
the tubes, which again is vital in a process making separations 


THE INSTITUTION OF CivIL ENGINEERS. — Great George -strect 
Westminsier, 5.W. First ordinary meeting. Address by Mr. 
Anthony G. Lyster, the President, and presentation of medal 
awarded by the Council, 8 p.m. x 


entirely on the air-belt system, no outside air being required, 
thus preventing flour discoloration due to soot flakes ; but, on the 
other hand, the stock from the break rolls has to travel to this 
machine before the break flour is separated from it, Whenever 
possible the eyelo-pneumatice separator is placed directly below 


the break roll it is to follow. by means of finely regulated air currents. WEDNESDAY, NOVEMBER 5ru. 
oi = . . 4 ee oe 
° . » > gi a . y y st > re arks regard y e " ” wicceasiieiiariehiaie | ey - is " eee 
No very sweeping changes have been made in the construction lhe mithor conchided with some remarks 1 ling motiv l'une INSTITUTE OF SANITARY ENGINFERS.—-At Caxton Hall, 3 
and arrangement of purifiers. There is a decided movement power. Caxton-street, Westminster. ‘ The Education of the Sanitary 


See “ Proceedings,” Inst. Mech. E., 1889, page 148, Engineer,” by Mr. E, H. Blake.  & p.m. 











back to the old-fashioned plan of coupling the line of purifiers to t 
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THURSDAY, NOVEMBER. 6r#. 

EvLecrricaL ENGINEERS : YORKSHIRE LocaL 


[NSTITUTION OF one 


In the Hotel Metropole, Leeds, at 7.15 p.m. 


png ar Chairman; opening address by the Chairman, 
Mr. W. B. Woodhouse ; smoking concert. 8 p.m, 
FRIDAY, NOVEMBER 7rtu. 
[ye [NSTITUTION OF MUNICIPAL ENGINEERS. —4, South- 
oe W.c. Annual general meeting. Presidential 


anpton-T0. cussions on “Temporary Buildings in Relation 
os » by Mr. T. C. Barralet ; and “ The Need for Stan- 
wo ~ towel Drainage Details,’ by Mr. Arthur Palmer ; “ Elec- 
oy 8 a By-product,” by Mr. R. J. Spencer-Phillips. 11.45 


pi 
TUESDAY, NOVEMBER IIrx. 
THE INSTITUTION OF Civit ENGINEERS.-—Great George-street, 
: “The Construction of the White Star 


Y ster, S.W. 
Weg mand Adjoining Quays at Southampton,” by Mr. Francis 
Ernest: We ntworth-Sheilds. 

WEDNESDAY, NOVEMBER. 12x. 
Tur Farapay Sociery. At the Rooms of the Chemical 
Burlington House, London, W. A veneral discussion 
will take plaice on * The Passivity of Metals,” to be opened by 

Dr. G. Senter. Papers :-—(1) * Some Anodic and Cathodic 
Retardation Phenomena and their bearing upon the lheory 
of Passivity,” by Dr. G. Grube; (: “Interpretation of Recent 
[ixperiments bearing on the Problem of the Passivity of Metals,” 
by Dr. D. Reichinstein. ; (3) * Photo-electric Activity of 
Active and Passive lrons,”” by Mr. H. 8. Allen. Exhibits and 
specimens will be shown by Sir Robert Hadfield, Dr. J. Newton 
Friend, and Mr. R. N. Lennox. 

{HE INSTITUTION OF AvTOMOBITE ENGINEERS.—In the Hall 
of the Institution of Mechanical Engineers, Storey’s Gate, 
St. James's Park, 8.W. Dr. W. R, Ormandy will read a paper 
“Some Experiments with Mixed Fuels, with special 





Society, 





entitled 


reference to Alcohol Mixtures.” 8 p.m 
THURSDAY, NOVEMBER 1L3rn. 

THe Concrete Lystirute.-—Denison House, 296, Vauxhall 
Bridge-road, Westminster, S.W Presidential address by Mr. 
kL P. Wells. Ordinary general meeting. — 7.30. 

THURSDAY, NOVEMBER 20ru. 
Toe INsriruTION OF MECHANICAL ENGINEERS.—Autumn 


meeting in Manchester, in the Memorial Hall, Albert-square, 
Manchester. ‘* Cutting Power of Lathe Turning Tools,” by 
Professor William Ripper. 7.30 p.m. 

THURSDAY, NOVEMBER $ 27ru. 

Noera-Eastr Coast InstiruTion OF ENGINEERS AND SHIP- 
Institution conversazione in the Westgate Assembly 
Zooms, Neweastle-upon-Tyne, Promenade concert from 
7.30 pan. tH 8.30 p.m.; dancing from 8.45 p.m, till Lb acm. 


BUILDERS. 


WEDNESDAY, JANUARY 2Ist, 1914. 
British ELECTRICAL AND ALIIED MANUFACTURER 
The annual dinner of the Association. 





THE 
ASSOCIATION 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


State of Trade. 

THE unsatisfactory character of the Glasgow and 
Cleveland markets produces a sympathetic effect this week in 
this part of the kingdom, and buyers hang fire badly. The 
flat condition of the American market, which is being closely 
scrutinised in this district, is also not without its influence. 
The bar iron and steel mills have only sufficient orders to keep 
them going about four days a week, and they are dependent 
mainly upon small contracts. Consumers are still confining 
purchases of manufactured iron strictly to known requirements. 


The Bar Iron Trade. 

Makers of best bars are fairly regularly employed, thanks 
largely to the sustained demand from the engineering trades, 
which are assured of steady occupation for some time ahead. 
Quotations continue at £9 for marked bars, £10 for John Bradley 
and Co.'s iron, and £9 12s, 6d. for the Earl of Dudley’s L.W.R.O. 
brand. Merchant bars are weak, and competition for orders 
keen. With demand so spasmodic as at present, competition 
is certain to be severe in all branches of the trade. Quotations 
have now got down to £7 2s, 6d. to £7 5s., delivered Birmingham 
and district. Quotations for small rounds, gin. basis, move 
between £7 10s. and £7 12s. 6d., delivered Staffordshire. Common 
bars can be bought at about £6 15s. per ton, and Belgian material 
at considerably less than this. Hoops are £7 15s. nominal. 
wa strip is £7 ds. to £7 7s. Od., and bedstead and hinge strip 
17 10s, 


Boiler Plate and Best Bar Prices. 

Messrs. Robert Heath and Sons, of North Staffs, 
the present owners of the celebrated B.B.H. brand of iron boiler 
plates, quote their current, prices as follows :—B.B.H. plates, 
£10 basis: best ditto, £11; best best, £12: and treble best 
plates, £13 per ton, less 24 per cent. The firm’s current prices 
lor bars are interesting :--R.H. crown bars, £8; best, £8 10s.; 
best best, £9; and treble best, £9 10s. per ton, all less 25 per cent. 


Galvanised Sheets Weak. 
: The weakness in the galvanised sheet branch shows no 
igs of altering, and on ‘Change in Birmingham to-day (‘Thurs- 
(lay) makers were disposed to be melancholy over affairs. The 
Indian trade has lately received a fillip, and some good orders 
have been placed on account of South Africa, but there is not 
enough work to go round, and there is a scramble for big export 
orders, The competition of firms on the coast in South Wales 


and in the Cheshire and Lancashire districts with Midland 
makers continues very severe. Prices of 24 w.g. material 


are kept up to the home trade at £11 2s. 6d. and £11 5s. for small 
lots delivered in the district, but the bulk of the shipping business 
is done at £10 15s. f.o.b. Liverpool. Plain black sheets for use 
hy the galvanisers are quoted £8 2s, 6d. to £8 5s, for doubles 
ind £8 17s, Gd. for lattens. 


Pig Iron Prices and Dear Coke. 

Costs of production in the pig iron trade are being kept 

Up by the high price of coke. Raw ironmasters on ‘Change this 
‘ternoon stated loudly that selling prices of iron had got down 
below cost. Yet there appears to be little prospect of any relief 
in the quotations for coke. Northampton ironmasters mostly 
refused less than 51s. for grey forge iron, and for superior grades 
8. fd. was demanded. Derbyshire forge iron was 54s. to 
°os.. Staffordshire forge 51s. upwards, and part-mine 53s. 
"pwards, Best all-mine hot-air forge iron of local make was 
duoted 85s. to 90s. per ton, and foundry iron 92s. 6d. North 
tatts pigs were Gls. to 62s, for forge and 70s, for best qualities, 





Blowing Out Blast Furnaces. 
ana The Midland pig iron makers are continuing their policy 
reducing the make with the view of attempting to stop the 





continued fall in prices. Seven additional furnaces have been 
blown out in Northamptonshire and Derbyshire. making with the 
seven or eight previously laid off a total of 15. This should 
do good, though to what extent remains to be seen. North- 
ampton furnaces are chiefly concerned in the reduction that is 
going on. No lessening of the make is at present going on in 
Staffordshire, though it is announced this week that makers are 
beginning to experience some difficulty in finding outlets for 
their production, Fortunately, foundry iron remains in excellent 
call, and smelters are taking advantage of this circumstance to 
run the furnaces on foundry instead of forge numbers, 


Another Fall in Steel. 

This week the Staffs Steelmakers’ Association resolved 
upon a further reduction in prices of 10s. per ton, but the reduc- 
tion would not seem to extend to bars (rounds and squares), 
though there is a statement on the market that heavy bars have 
been reduced 5s. per ton. Angles, tees, channels, and flats are, 
however, specifically included in the reduction, 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, hursday. 
Pig Iron Continues Weak. 

THERE was some improvement in the attendance on 
the Iron Exchange on Tuesday, but, taken on the whole, there 
were few features of interest to note. Pig iron showed com- 
paratively little change, although Scotch brands registered a 
decline as compared with last week, Finished iron unchanged, 
but in steel, bars and plates were lower. Copper and sheet lead 
showed little or no change, but English tin ingots were lower. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 58s. 9d. to 59s.; 
Staffordshire, 60s. to 66s. 6d.; Derbyshire, 60s. 6d. to 6l1s.; 
Northamptonshire, 61s.; Middlesbrough, open brands, 61s. to 
61s. 9d. Seoteh, nominal: Gartsherrie, 73s. 6d. to 74s.; Glen- 
garnock, 70s.; Eglinton, 71s. 6d.; Summerlee, 71s., delivered 
Manchester. West Coast hematite, 67s. 6d. f.o.t.; East Coast 
ditto, 65s. f.o.t.. Delivered Heysham: Gartsherrie, 71s. 6d. to 
72s.: Glengarnock, 68s.; Eglinton, 69s. 6d.: Summerlee, 69s. 
Delivered Preston : Gartsherrie, 72s. 6d. to 73s.; Glengarnock, 
69s.; Eglinton, 70s, td.; Summerlee, 70s. Finished iron : 
Bars, £7 15s.; hoops, £8 7s. Gd.; sheets, £9 2s. 6d. Steel: Bars, 
ST to £7 4 Lancashire hoops, £8 5s.:; Staffordshire ditto, 
£8 5s. to £8 7s. Gd.; sheets, £9 to £9 5s.; boiler plates, £8 2s. Gd. 
to £8 7s. 6d.; plates for tank, girder, and bridge work, £7: 
English billets, £6 7s. 6d.; foreign ditto, £5 2s. 6d. to £5 7s. bd; 
cold drawn steel, £10. Copper: Sheets, strips, &e., £91 per ton ; 
small lots, Ild. per pound ; rods, £89; tough ingot, £81) 10s. 














* 


to £82; best selected, £82 per ton ; copper tubes, Iigd.; solid- 
drawn brass tubes, 94d.; brazed brass tubes, 10d.; condenser 
tubes, 10ld.: condenser plates, 8d.; rolled brass, 8d.; brass 


yellow metal, 72d. per 
{IS6 per 


brass wire, Sid.: 


turning rods, 7hd.: 
English tin ingots, 


pound, Sheet lead, £25 per ton. 


ton. 


The Lancashire Coal Trade. 

There was a fairly good attendance on the Coal 
Exchange, but the tone generally ruled quiet. Interest centred 
chiefly in slack, and at a meeting of the Lancashire Coalowners’ 
Association held on Tuesday afternoon it was decided to advance 
prices 6d. per ton for contracts over next year. There was a 
slight falling off in the demand for house coal, which was a shade 
weaker. There was a firmer feeling to note in shipping and 
bunkering coal. Quotations :—-Best Lancashire house coal, 17s. 8d. 
to 18s. 10d.; good medium, 16s. 2d. to 17s.; domestic fuel, 13s. 5d. 
to 14s. 5d.; screened steam coal, lls. 6d. to 13s.; slacks, 9s. to 
10s. 9d. per ton at the pit. 


Barrow-tn-Furness, Thursday. 





Hematites. 

There is no improvement to note in the general condition 
of the hematite pig iron trade. New business is coming to hand 
but slowly and prospects of a revival, at least at present, are not 
of the best. There is a certain amount of uncertainty all round, 
and users will not place contracts for more than their immediate 
wants, and this in face of the much lower rates that are in vogue 
for iron. At the moment makers are holding orders that drain 
their output, steel makers locally and on general home account 
taking good supplies, but they are not booking for forward 
delivery. At Barrow and at Workington much of the output is 
going direct to the steel makers. Prices are easier, with makers 
quoting 70s, to 71s. per ton net f.o.b. for parcels of mixed numbers 
of Bessemer iron. Special sorts of iron are in steady demand 
on account of buyers in the Sheftield district, the Midlands, and 
South Wales. This iron runs about 78s, per ton net. Warrants 
are idle at 66s. 6d. per ton. The stores of warrant iron represent 
in the aggregate 12,889 tons. 


Iron Ore. 

The iron ore trade is well employed throughout the 
district and likely to remain so for some time to come. The 
demand is steady alike on local and general home account. 
CGiood average sorts are quoted at J5s., and the best ores run up 
to 22s. Gd. per ton net at mines. Spanish ores are being freely 
imported at Its. to 17s. 6d. per ton delivered to West Coast 
furnaces, 


Steel. 

There is activity in the steel trade, although the whole 
of the mills are not fully employed. At Barrow a good output 
is being maintained of steel rails. These are for home as well as 
overseas buyers. Last week a good cargo was dispatched for 
Hobart ‘Town in Tasmania and shipments were made to the 
Mersey, where they are re-shipped into large craft, and to Tre- 
land. The plate mill is busy but not fully employed. At 
Workington there is activity in the rail mills. Nothing is being 
done in the making of tin bars or steel billets at Barrow. The 
Barrow hoop works are well employed. ‘The demand for steel 
rails is steady without being over brisk, and heavy sections are 
quoted at £6 5s. to £6 10s. per ton. Nothing of moment is on 
offer in light or heavy tramway sections. For steel shipbuilding 
material there is a brisk demand on local as well as general home 
account. Ship plates are at £6 15s. to £7 per ton and boiler 
plates are at £7 15s. to £8 per ton. Hoops are a fair business at 
£8 15s. per ton. There is nothing being done in tin bars or steel 
billets. 


Shipbuilding and Engineering. 

These trades are well employed and will remain so for 
a long time to come. The Brazilian river gunboats being fitted 
out at Barrow are being altered in order to make their handling 
easier. One of these craft is at present undergoing her trials 
on the Clyde and it was found that some alterations to her rudder, 
&c., were necessary. They are somewhat strange craft. They 
draw only 4ft. 6in, of water and are intended for river service right 
up country. Active preparations are in hand for the launching 
of the British battleship Emperor of India on November 27th. 


Fuel. 

There is a full demand for coal, with good steam sorts 
at 14s, 6d. to 18s. per ton delivered, Coke is in brisk demand and 
the supply is not altogether adequate, a furnace having been 
damped down in Cumberland as a result, East Coast coke is 
quoted at 22s. Gd. per ton delivered. 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


The General Outlook. 

In the main there is very little alteration discernible 
in the position, though the deadlock in the moulders’ dispute is 
a very anxious element. here is little doubt that this and the 
trouble with the steel smelters, are exercising a depressing 
influence, lending support to those who profess to believe that 
the iron and steel industry in this district is rapidly on the down- 
slide. Personally, I still believe that the position is sound at 
the bottom, and that before very long the optimists will be 
justified. From what one can learn, local tratfics are down rather 
derably when compared with a year ago, but at that time 
they were up much above normal, besides which there are severa 
reasons for a temporary falling away just now. Cheaper fuel 
would go a long way toward improvement all round, and there 
are not wanting those who foretell an almost immediate weaken- 
ing of colliery prices, though it cannot be said that these prophets 
find any general support. One rather good feature is that a 
number of important works extensions are still being carried 
out, and far-seeing manufacturers do not adopt such a policy 
without good reason. Forges and tire mills in the steel section 
are keeping pretty brisk, but billets have nothing to boast about 
at present. Things such as tools, files, saws and agricultura | 
implements continue under a good demand, particularly on 
foreign account, and if one allows for the number of men thrown 
idle by the strikes, the unemployed list in the district is a com- 
paratively short one. Trade with South Africa is being well 
maintained, especially in drills and tool steel, Sheffield’s share 
in the stores imported for the Witwatersrand and other Trans- 
vaal mines during the past year being considerable. 








Pig Iron, &c. 

Some weeks ago I mentioned that while the Lincoln- 
shire ironmasters had decided to maintain the official nominal 
price of their iron, individual makers were left free to do business 
where they could at 2s. or 3s. less. That action did very little 
toward reviving the market for anything like forward business, 
and this week the price of Lincolnshire iron of all classes has been 
officially lowered a shilling per ton, making the present quota- 
tions :—-No. 4 forge, 55s. 6d.; No. 3 foundry, 56s. 6d.; and 
basic, 58s. Several Derbyshire furnaces have been blown out, 
and some makers and merchants are practically off the market 
for the present. In both Lincolnshire and Derbyshire makes 
there is a little buying being done, though not for any considerable 
lots as a rule, and Derbyshire forge is well below the Lincoln- 
shire figure at about 54s. 6d. to 55s., with foundry at 56s. to 
5ts. 6d. West and East Coast hematite iron show little change. 
The market for scrap of all kinds is far from active, and bar iron 
makers are still badly in need of specifications. 





The Labour Troubles. 

Despite the hopes entertained of a settlement of the 
moulders’ strike, another week has passed with no immediate 
prospect of the deadlock being relieved. The families of the 
men, especially those of the labourers thrown idle through no 
fault of their own, are beginning to suffer acutely, but both 
sides are determined. The employers in the Federation seem 
by no means disposed to follow the example of Hadfields, 
Limited, who are outside the Federation. The union question 
had been settled, and the men were disposed to return to work, 
leaving the question of wages to a future joint conference, but 
Hadfields, Limited, offered them Is. advance at once and 
another ls.—making moulders’ wages 44s. per week—within 
a very short period of their commencing work. This, of course, 
the men accepted, and the strike ended so far as that works 
was concerned. The other employers, however, contend that 
44s. per week will be about the highest wages paid to moulders 
anywhere, and for them to agree to that rate would be severely 
to handicap Sheffield in competition with other centres where 
lower wages rule. They appear, nevertheless, willing to make 
some wage concession, but so far the men have refused to enter- 
tain the offer. 


Round the Works. 

Foreign and colonial railway work continues to benefit 
manufacturers here. This has for a long time past been one of 
the bright features even when other sections tailed off, but 
there is every appearance of a still larger volume of orders coming 
forward before very long. It is anticipated that some large 
contracts will be placed here by Russia, and in the meantime 
there are several heavy orders in execution now for South 
America. Included in the bookings of the past few days are 
very fair tonnages of steel by two Sheffield firms for the Anto- 
fagasta and Bolivia Railway Company, and the Entre Kios 
Railway Company has ordered a quantity of spring steel. The 
New South Wales Government has been in the market for 
requirements for the State Railways, with the result that several 
good orders have been placed here. One firm is making gear 
cutters, another 200 axles, a third 220 tires,and a fourth 1100 
wheels. The East India Railway has contracted with a firm 
in this district for a large consignment of fire-bricks, and has 
also placed orders with three Shettield firms for good tonnages 
of helical springs, spring back plates and engine tubes. A 
track-work contract has also been obtained from the London 
County Council. ‘The moulders’ strike is, of course, still inter- 
fering with certain sections of armament departments, but the 
latterfare all very busy, and there is a great deal of work to come 
forward both on home and foreign account. In connection 
with the latter, there are just being completed here between 
3000 and 4000 tons of steel castings. These are battleship 
castings chiefly, and have been made on French, Russian and 
Italian accounts. One firm here is to make a considerable 
tonnage of springs for Durban. 


Fuel. 

The demand for steam coal is a fairly good one, but 
the colliery position is perhaps scarcely so strong as a week 
ago. There is more competition for open market orders, as, 
generally speaking, collieries are not so well placed with orders 
on hand as was the case a week or so ago. The demand for 
industrial consumption locally is being considerably affected 
by the prolonged strike of moulders, and whilst the tonnage 
going into shipment is a remarkably good one for the time of the 
year, it shows a tendency now to ease off a little. The attitude 
of collieries in regard to forward business is a firm one. For 
the most part, they are asking present prices, but buyers, 
nevertheless, are looking for reductions, and it is reported that 
a quantity of hard coal has been sold forward by middlemen 
‘*‘on spec.” for shipment over next season at substantially lower 
prices. The market for the smaller classes of steam fuels shows 
little change. Washed steam nuts are fairly steady, but the 
cheaper grades of slacks are in very slow demand, some collieries 
offering special lots from stocks at lower rates. Prices are 
inclined to the easy side, current quotations per ton at the pit 
being as follows :—Best South Yorkshire hards, 12s. 3d. to 
I2s. td.; best Derbyshire, IIs. 6d. to Tls. 9d.;) second qualities, 
10s. Gd. to Tis.; steam eobbles, 10s. 6d. to Pls, 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 
‘THovaH the iron market is improving, development is 
not rapid. ‘There is rather more inquiry for Cleveland pig iron, 
and with considerable arrangements yet to be made for supplies 
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to meet requirements over the fall of the vear, some good sales 
should be recorded at an early date. Up to the present, how- 
ever, business continues on only a very limited scale and is chiefly 
confined to meeting early requirements. Nevertheless the market 
has shown further improvement during the week and prices are 
higher. This is due, no doubt, to the heavy withdrawals from 
the pig iron warrant stores and to the excellent shipments of the 
past few days. The stock of Cleveland pig iron in Connal’s 
store now stands at 161,903 tons, or 10,900 tons less than at the 
beginning of the month. There are renewed rumours of arrange- 
ments being made for the dispatch of Cleveland pig to the United 
States, and it is stated that a steamer has been engaged for the 
conveyance of 4000 tons of Cleveland pig at 7s. 6d. to America, 
but reliable confirmation of the report is not forthcoming. ‘The 
abolition of the duty on pig iron imported to the United States 
has led to fairly numerous inquiries in this market on American 
account. Canada continues to take a good deal of pig from this 
district. Teesside firms, however, have been cut out of one or 
two continental markets by German competitors. The sellers’ 
quotation for No. 3 G.M.B. Cleveland pig iron is 52s. 6d., but 
consumers at the present time are not inclined to pay mor. than 
52s, 3d. No. | is quoted at 55s.; No. 4 foundry, No. 4 
forge, 51s. 9d.; and mottled and white iron, each bd., all 
for early delivery. 







5s. 


Hematite Pig Iron. 

The past week has seen practically no change in the 
hematite branch of the staple industry. At the present time 
there is not much new business being transacted, for the reason 
that consumers are holding back and desire lesser rates than are 


in vogue at present. Apart from the sale of a few small lots 


there is nothing to test the market, which shows a downward 
tendency. ‘The abolition of the duty in the United States upon 
pig iron has led to inquiries from Philadelphia, Boston, Balti- 
more, and elsewhere for hematite of certain analyses and other 
kinds of sp: cial iron, and it is expected that these inquiries will 
result in business in the near future. Both makers and mer- 


chants are pressing sales of mixed numbers of East Coast hema- 
tite at 64s. 3d. per ton for either early or forward delivery, and 
it is understood that substantial contracts could be placed at 
tids. 


Iron-making Materials. 

There is very little business being done in the foreign 
ore trade, which has for some time been quiet. Consumers, as 
a rule, are in the fortunate position of having good stocks and 
are not disposed to enter the market at present prices. The 
imports this month have been on a very heavy scale, totalling 
over 170,000 tons. The general quotation for best Rubio ore 
ot 50 per cent. quality delivered in the ‘Tees is 19s., but the price 
is nominal pending good business to test the market. Coke is 
not quite so scarce, but the price is still firmly held and the mini- 
mum for Durham furnace kinds remains at 18s. 6d. delivered 
at the works. A fair quantity of Yorkshire coke is also being 
purchased for Teesside at a figure reported to be Is. below the 
Durham price. 





Manufactured Iron and Steel. 

While there is no lack of employment at present in the 
manufactured iron and steel trades, orders for the future are 
comparatively scarce, and it seems pretty evident that slacker 
times are approaching. Competition from abroad is very keen, 
The most satisfactory branch of the industry is that producing 
rails. Orders continue to come in and bookings have been rather 
considerable, with more business in sight than for some time past. 
The Victorian Government order for 27,000 tons of rails has been 
shared between Bolekow, Vaughan and Co., Middlesbrough, 
and the Lithgow Works of Australia. It is understood that a 
big Norwegian order will soon be in the market, and a further 
inquiry is shortly expected from Siam. Orders for other deserip- 
tions continue scarce, and a further reduction of 10s. per ton in 
steel angles and steel ship and boiler plates and bars should 
tend to stimulate business. The principal market quotations 
are :—Common iron bars, £7 10s.; best bars, £7 17s. 6d.; best 
best bars, £8 5s.; packing iron, £6; iron ship plates, £6 15s.; 
iron ship angles, £7 10s.; iron ship rivets, £8 10s.; iron girder 
plates, £7 ; steel bars, basic, £6 15s.; steel bars, Siemens, 
£6 15s.; steel ship plates, £6 15s.; steel ship angles, £6 7s. 6d.; 
steel boiler plates, £7 15s.; steel joists, £6 12s. tid.; steel hoops, 
£7 10s.; steel strip, £7 5s.; steel sheets, singles, £8 7s. 6d.; steel 
sheets, doubles, £8 12s. 6d., all less the customary 2} per cent. 
f.o.t. Cast irou columns, piain, £7 7s. 6d.; cast iron railway 
chairs, £6 10s.; light iron rails, £7; heavy steel rails, £6 10s.; 
steel railway sleepers, £7 10s., all net at works. 


Coal and Coke. 

A steady tone characterises the fuel market. Ample 
supplies are offered for any shipment after next week, but for- 
ward business on the whole is in abeyance, and for all November 
consumers are inclined to hold off. Producers of best qualities 
of coal have no anxiety as to the current position. There is a 
coutinued good demand for good gas coal and trade in this sec- 
assured over the Best Durham gas coal is 











re m seems year. 
15s. 3d. to 15s. 6d.: seconds, 13s. 9d. to I4s. 3d.; and special 
sorts up to Its. The fairly heavy demand for bunker coal is 


met by a very ample supply, and ordinary Durham bunkers 
range from 12s. 9d. to 13s. f.o.b., while superior kinds are 14s, 
to 14s. 3d., and specials 15s. to 15=. 3d. The supply of coke is 
inadequate, with the result that high rates are being realised. 
Nothing below 18s. 6d. is named for blast furnace coke, while 
for superior sorts up to 20s, is quoted. Foundry coke for ship- 
ment is in the neighbourhood of 2Is., and ga~ coke is 
i7s. 9d. to 18s. 


hose 


Miners’ Wages Reduced. 

The slump which has taken place in the Cleveland iron 
trade is reflected in the reduction made this week in the wages 
of men employed at the Cleveland ironstone mines. A 
ference between the mineowners and the miners’ representatives 
was held at Middlesbrough on Monday, when it was pointed out 
that the price of Cleveland pig dropped by 5s. Lid. per ton during 
the past quarter, and a settlement was arrived at under which 
wages will be reduced by 74 per cent. for the next three months. 
This is the first reduction in wages for nearly two years. 


con- 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Pig Iron Warrant Market. 

THE inactive conditions which have characterised the 
proceedings of the Glasgow pig iron warrant market for some time 
continued during the week. The total turnover amounted to 
10,000 tons, and with little fluctuation the meine price showed 
a fall of 34d. per ton, compared with last week. Prices rose 
3d. to 4d. per ton at the beginning of the week, but owing to 
discouraging reports from abroad and an absence of support, 
a reaction set in. Cleveland iron closed at 51s. 6d. per ton cash, 
5is. 9d. one month, and 52s. 2d. three months. There are now 
83 furnaces in blast in Scotland, compared with 84 in the preced- 
ing week and 88 in the corresponding week of last year. ‘he 
imports of pig iron from Middlesbrough and district into Grange- 
mouth amounted to 8050 tons. ; 








Prices of Scotch Makers’ Iron. 


The prices of Seotch makers’ iron are unchanged with 


the exception of Scotch hematite, which has been reduced Is. 
per ton. 


Monkland is quoted f.a.s. at Glasgow, No. 1, 67s.; 








No, “i 65s. Gd.; Govan, No. 1, 65s.; No. 3, 63s. 6d.; Carnbroe, 
No. 1, 71s.; No. 3, 67s.; Clyde, No. 1, 72s. 6d.; No. 3, 67s. Gd.; 


nckdiowen Summerlee, Calder, and Langloan, Nos. 1, 73 


Nos. 3, 68s.; Glengarnock, at Ardrossan, No. 1, 73s.; No. 
68s.; Eglinton, at Ardrossan or Troon, No. 1, 67s. 6d.; No. 
66s. 6d.; Dalmellington, at Ayr, No. 1, 69s.; No. 3, 67s.; Shotts, 
at Leith, No. 1, 73s.; No. 3, 68s.; Carron, at Grange:nouth, 





No. 1, 73s. 6d.; No. 3, 68s.’ 6d. per ton. Seotch hematite is 
quoted 67s. per ton for delivery at West of Scotland steel works, 


Finished Steel. 

Steel makers report that specifications continue scarce, 
and great difficulty is being experienced in keeping mills em- 
ployed. It is anticipated that the latest cut in prices wil! pro- 
vide the remedy for the recent dullness in trade, as there should 
not now be the same inducement for consumers to take advantage 
of the low prices that German makers have been quoting. ‘The 
export trade shows no improvement, and it is only in cases where 
British material is specitied that contracts are being secured 
as the low rates of continental makers do not admit of open 
competition. 


Export Prices of Steel. 

As the Scottish steel makers reduced their prices for 
Clyde delivery lest week, they have now adjusted their prices for 
export and Belfast delivety. Ship plates and boiler plates for 
export are now quoted £t 10s, and £7 per ton respectively, less 
2) per cent. f.0.b. Glasgow, wnd for Belfast the price of ship 
plates is now £6 15s. per ton, and land boiler plates £7 5s. per 
ton, less 24 per cent., delivered ; while marine boiler plates are 
quoted {7 17s. 6d. per ton, less 5 per cent., delivered. 

Finished Iron. 

Despite the recent reduction in the price of malleable 
iron, the position of the trade continues in a depressed condition, 
and prospects of an early improvement are not bright, owing to 
keen foreign competition, Since the last cut in prices makers 
have managed to book a few more orders, but only on home 
account, while there is an entire absence of new business for 
export. The position of the wrought iron trade cannot be called 
encouraging, and the galvanised and black makers are 
experiencing the greatest difficulty in keeping mills ‘employed 
even to a moderate capacity. 


sheet 


Malleable Iron Prices. 

A meeting of the Scotch malleable iron makers was held 
this week to consider a further revision of prices, which are at 
present based on £7 2s. Gd. per ton for crown ”’ bars for Glasgow 
delivery, and after ponaidannile discussion it was decided to 
make no change. Scotch iron bars are considerably cheaper 
than the prices of similar material quoted by Lancashire makers 
and North-East of England makers, the Lancashire quotation 
being £7 ats. and the North-East of England quotation £7 10s., 
both less 24 per cent. for delivery in the respective districts. 


Scotch Coal Trade. 

The position of the Scotch coal trade is, generally 
speaking, satisfactory. While in some directions the feeling is 
somewhat easier and tonnage none too plentiful, prices are well 
maintained. Business in the better qualities of ell coal is brisk, 
although it is possible to secure some quantities second hand at 
prices slightly below colliery quotations. Splint is very active, 
the best qualities being well booked until the middle of next 
month. Ordinary qualities are more plentiful and a trifle easier. 
The demand for navigations and steams shows no abatement, 
and shippers are finding difliculty in arranging for supplies of the 
former. Among smalls, treble nuts command most attention, 
and are being well taken up, while doubles and singles are 
decidedly easier. There is very strong pressure on several of 
the East of Fife collieries for all qualities of round coal. Collieries 
in the Lothians are well employed, and secondary steams and 
treble nuts are in special request. Shipments all round show 
an increase over last week, and amount to 347,273 tons, compared 





with 330,072 in the previous week and 330,888 tons in 
the corresponding week of last year. Steam coal is 
quoted f.o.b. at Glasgow, 13s. to 4s. 6d.; ell, 13s.; 
13s. to lds. td.; nevigations, 15s. to L7s.; treble nuts, 
to 13s. 9d.; doubles, 12s. 3d. to 12s. td.; and singles, IIs. per ton, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


CONSIDERABLE pressure of demand was felt last week 
in the coal market, caused chiefly by heavy Admiralty call-. 
Reduced outputs from the Senghenydd district and some non 
unionist stoppages also tended to strengthen the tone of the 
market. Prices advanced for all descriptions, Admiraltic 
especially being exceedingly scarce, and in some cases almost 
unobtainable, Colliery owners still maintained an independent 
position regarding the negotiation of new contracts. A seam of 
coal, supposed to be the black vein, has been struck at the 
Nantgarw sinkings at a depth of 785 yards. The non-unionist 
trouble at Bedwas Navigation Colliery, also at the Tylorstown and 
Ferndale Collieries, is over, the men deciding to return to work. 
Risea and Lianhilleth pits, however, are still stopped. Latest: 
Conditions are practically unaltered as regards reduced outputs, 
Firmness for large coals remains unchanged, difliculty now being 
experienced in obtaining supplies for early shipment. Admiralties 
especially are insufficient to meet the demand. Monmouth- 
shires show improvement, and for small bunker coals prices are 
very firm. The pitwood market is rather quiet. Several 
important contracts are awaiting settlement, buyers holding 
back to some extent for easier terms. Following are approxi 
mate prices :---Steam coal: Best Admiralty large, 20s. to 20s. Gad.: 
best seconds, 19s. to 19s. 6d.; seconds, 18s. to 18s, 6d.; ordinaries, 
17s. 3d. to 17s. 9d.; best drys, 18s. to 19s.;) ordinary drys, 

15s. 9d. to 16s. 6d.; best bunker smalls, 10s. Gd. to Tis.; best 
ordinaries, 9s. 9d. to 10s. 3d.; cargo smalls, 7s. to &s.: inferiors, 
6s. Gd. to 7s.; washed smalls, lls. to 12s.; best Monmouthshire 















black vein large, 17s. to 17s. 3d.; ordinary Western Valleys, 
15s. 9d. to 6s 3d.; best Eastern Valleys, L5s. 3d. to 15s. %&b.; 
seconds, 15s. to ls. 3d. Bituminous coal: Best houvel olds, 
19s. to 203.; good households, 17s. to 18s.; No. 3 Rhondda 
large, 16s. 6d. to 17s.; smalls, 12s. to 12s. 6d.; No. 2 Rhondda 
large, 12s. to 12s. 9d.; through, 10s. to 1ls.; No. 2 smalls. 7s 
to s.; st washed nuts, 15s. 6d. to 16s. 6d.; seconds, 14s, 9d. 
to 15s. 3d.; best washed peas, 14s. 3d. to 14s. 9d.; seconds, 
13s. 6d. to 14s. Patent fuel, 20s. to 22s. Coke : Special foundry, 
27s. Gd. to 30s.; good foundry, 23s. to 26s.; furnace, 19s. to 


2Is. Pitwood, ex « shies 21s. 3d. to 2Is. 6d. 
Newport (Mon.). 

Standing stocks were diminished to some extent last 
week owing to improved tonnage. A steady tone is in evidence 
to-day. In consequence of stoppages black veins are searce 
and prices firm up to about 17s. Tonnage continues sufficient 
and shipments are brisk, Following are approximate prices : 
Steam coal: Best Newport black vein large, Mis. 6d. to 17s.; 
Western Valleys, 15s. 6d. to 16s.; Eastern Valleys, 15s. to 15s, 6d.; 
other sorts, 14s. 9d. to 15s.; best smalls, 7s. 9d. to &s. 3d.; 
seconds, 6s. to 7s. 6d. Bituminous coal: Best house, 18s. to 
19s.;_ seconds, 16s. 6d. to 17s. 6d. Patent fuel. 19s. to 20s. 
Pitwood, ex ship, 21s. 3d. to 21s, 9d. 


Swansea Coal Trade. 
Substantial work was done at this port during last week. 
A brisk demand continues for anthracite. Swansea Valley large 











te 


and red vein large are a good market. Machine.:) 
stealy, cobbles unchanged, quotations fox rubbly cul 
easier, and duff quiet. In the steam coal section tie 
little business of note. Following are approximuite price 
Anthracite coal: Best malting large, 21s. 6d. {., 4s. 
second malting large, 19s. 6d. to 20s. 6d. net: hiv \ in | 
7s. 6d, to 18s. 6d., less 24 per cent.; red vein large, 14s eae” 
I6s,, less 24 per cent.; machine-made cobbles, 21s. (iq Po “4 
net; Paris nuts, 23s. Gd. to 25s. 6d. net: French nuts. 9+ 25 
to 25s. 6d. net ; German nuts, 23s. 6d. to 25s. tad, nage: kK wi 
16s. 6d. to 18s. 6d. net ; machine-made large peas, 1. Gd’ 
13s. 6d. net ; rubbly culm, 5s. 9d. to 6s. 3d., less ° per ¢e * 
duff, 4s. to 5s. 3d. net. Steam coal : ig 
less 2} per cent.; seconds, 14s. to 15s., less 24 per cent.; 


Mle nuty 
" rather 
‘Ye JS still 


net ; 










Best large, 19s, to 2s, 
bunkers. 





10s, Gd. to 11s. 6d., less 24 per cent.; small, 7s. to 7s. 6 as 
2} per cent. Bituminous coal: No. 3 Rhondda large, 17, te 
I8s., less 24 per cent.; through a dectah, 13s. Gd. to te: tl, 
less 2} per cent.; small, 10s. to L1s., less 24 per cent, Patent 


fuel, 18s. to 19s., less 24 per cent. 
Iron and Steel Trades. 

Much activity is reported from the stec! industri 
Dowlais especially being very fully employed. F 
approximate prices >—Pig iron: Hematite mixed 
‘ash and 66s. 9d. month ; Middlesbrougi Is. 104g 
cash and 52s. L4d. month ; Seoteh, 57s. LOsd. eash a Se. Ld. 
month ; Welsh hematite, 70s. to 71s, dd.; Kast Coust hematite, 


les, 
lowing are 
Pp é humibers, 
Hits. Gd. ¢ 5 








H9s. to 69s, bd. c.o.f.; West Coast hematite, 698. to tO. Gd. eiy 
Steel bars: Siemens, £4 16s. per ton; Bessener, £4 15. 
per. ton, Tron ore, Rubio, 18s. Gd. to P9s. Steel pal c heavy 


£6 10s. to £6 15s. 


seetions, 


Tin-plate and other Quotations. 
The tin-plate trade continues much on the same level, 





Reports from the Swansea Valley are more encouraginy than from 
othe r districts. Following are approximete prices Vin-plates, 
1.C. 20 x 14 x 112 sheets, 13%; I.C. 28 x 20 ~ 56 sheets 
13 . 44d; 1.C. 28 x 20 x 112 sheets, 268. 3d.; 1.0. ternes 
28s 20 112 sheets, 22s. 6d. to 23s, Finished block plates: 
sab 10s, to £9 15s. per ton; galvanised sheets, 24g., £10 15s. to gt] 
per ton. Block tin, £182 15s. cash and £183 15s. threoe months. 
 paecey £74 17s. 6d. cash and £73 7s. 6d. three mont! Leul : 
English, £20 15s. per ton; Spanish, £20 8. 1. Speltey 
£20 12s. Gd. per ton. Silver, 27jéd. per ounce. 











PERSONAL AND BUSINESS : OUNCEMENTS 


We are informed that Mr. William) E,. Proctor, Mols.A, 
who has been associated with B,J. Trewent and Proctor, Limited, 
naval architects and consulting engineers, for over sixteey 
years, has now retired from that firm, and has opened an ofc 
on his own account at Parliament Mansions, Vic toriastreet, 
Westmin ter, 5.W. 

Messrs. Dowerry AND BAMBER, of 25, Victovia-street, 
Westminster, S.W., inform us that they have been appointed 
sole British agents for the sale of railway carriages aid wagons, 
&c., as manufactured by La S.A. des Ateliers duo Roeuly, be 


toeulx, Belgium, 
CAMMELL, LAIRD AND Co., 
offices at 3, Central-buildings, 


Limited, have removed to larger 
Westminster, S.W. ‘Telephone 


No. 7140 Victoria, 
Mr. R. Gorpon SHarp has removed from 63, Cowper-street, 
Leeds, to Westhill House, Allerton-hill, Chapel Allerton, Leeds, 











IMPERIAL COLLEGE OF SCIENCE AND ‘TECHNOLOGY. —The 
following scholarships have been awarded by the Governing Body 
and the Delegacy for Session 1913-14 :—By the Governing Body ; 


Entrance Scholarships of the value of £40 per annum each, 
tenable at the Royal College of Science in the Department of 
Chemistry, to G. Hetherington (Felsted School) and ‘I. s, 
Dorn (William Ellis School and Private Study), and an Entrance 
Exhibition of the value of £20 per annum, tenable in the Physics 
Department, to H. G. Watts (Beckenham County). By the 
Delegacy : Entrance Scholarships of the value of £40 per annum 
each, tenable at the City and Guilds (Engineering) College, 
in the Departments of Civil and Mechanical Engineering, to 
R. S. Walford (St. Paul’s School), P. A. Clayton (University 
College School), G. G. Carle (Private Study); in the Department 
of Electrical Engineering, to R. F. H. Nalder (Dulwich College), 
RK. H. Bartield (Highgate School), G. 8. Oddie (Wimbledon College 
and Private Study); the Clothworkers’ Scholarship of the value 








of £60, tenable at the City and Guilds (Engineering) College, 
in the Departments of Civil and Mechanical Engineering, to 


. C. Vivian (Abingdon School and Private Study) ; the Siemens 
Memorial Scholarship of the value of £50, also tenable at the City 
and Guilds (Engineering) College, in the Departments of Civil 
and Mechanical Engineering, to B. Humphrey (Iaberdiasher 
(Aske’s) School). 

Boarp Suips.-The Dutel cargo 


EXTINGUISHING FrRES ON 


steamer Radja.at present being fitted out at the Queen's Dock 
Glasgow, was made use of this week to demonstrate the use and 
efficacy of the Halley fire estinguishing, fumigating and di 


infecting system now | iz introduced into this country by tl 
Welin Davit and Engineering Company, of London. The 
arrangement consists of a small pumping engine situated, 1 
the case of the Radja, on the boat deck, and designed to pu 
sulphur dioxide gas into one or more of the holds. “The tur 
ing and disinfecting properties of this gas are well known. It 
is also claimed to be an effective fire extinguisher, The apparaty 
on board the Radja is designed for a capacity of 12 cubic feet 
of gas per second, delivered at a pressure of 100 Tb. per square 
inch. The hold made use of in the demonstration has a \olume 
of about 20,000 eubie feet. Before it was closed down, several 
naphtha fires were started in it, and a number of rats it cage 
were lowered into it. About an hour and a-quarter atter the 
engine had been started examination showed that the atmespher 
of the hold contained about 7§ per cent. of sulphur dioxide, 
that all the fires had been extinguished and all the rats killed 
The time occupied, it is to be explained, was considerably 
lengthened by the lowness in pressure of the steam: availalle tor 
the pumping engine, and other accidental circumstances. 

Ciry aNd GuiLps ConteGe ENotrertna Soctrery.—The 
first meeting of the session was held at South Kensington en 
October 16th, Professor W. KE. Dalby, F.R.S., M. Inst. C.E., 
Dean of the College, being in the chair. A paper on “ Refrigera- 
tion and Cold Storage ” was read by Mr. K. J. Darton, a third- 
year student of the College. Mr. Darton introduced the subject 
with a short account of the various uses of refrigerating 
machinery, and the effect on the carriage and storage of perish- 














able goods, &e. The paper then dealt with the various 
mechanical methods in use ; cold air machines, vacuum machines, 
absorption machines, and vapour-compression machines ; and 


after briefly mentioning the methods of working the first three, 
the author confined himself to a detailed description of vapour: 
compression machines. A review of the merits and disalyvan- 
tages of SO,, NH; and CO, as a working fluid followed, the 
question being vie »wed from the chemical, mechanical and danger 
points of view respective sly. SO, machines, being only minu- 
factured by one firm in the United Kingdom, were not diseussed 
at length. Mr. Darton showed some very fine slides of CO; 
and NH. machines for various purposes, including man) by 
Messrs. Hall, Linde, Sterne, the Pulsometer Engineering Com- 
pany, and Douglas, also the largest ammonia machine in the 
United Kingdom—by Messrs, Linde-—-de la Vergne amimontt 
eompressors by Sterne, and a dairy installation hy 
Messrs. Douglas and others. 


essrs, 


se RIN ICE Seb 
































nuts 
ther 
Still 
net « 
large, 
id. to 


Ke tid, 
Pans. 
d. to 
ent,: 
20s,, 
kers, 
legs 
. to 
fd. 
tent 























Ocr, 31, 1918 


THE ENGINEER 


481 








——$—$—— 


NOTES FROM GERMANY, FRANCE, BELGIUM, Ke. 
, (From our own Correspondent.) 


Rheinland-Westphalia. 

ue reports that come in from the various iron and 
ules of the district are unsatisfactory, for not merely 
have rates continued to move downwards, but business has also 
decreaced in the principal departments, and restrictions ia output 
have become necessary mM a number of cases, Much under- 
. going on. In semi-finished steel only a limited em- 
reported, and sectional iron is also only moderately 
called for, while railway material continues in healthy request. 
Bars, plates, wire and pipes remain in decreasing demand, and 
are exceedingly weak, heavy plates fetching about M.103 


steel t 


quoting i 
ploy nt is 


rates 
i free Essep ; sheets are quoted M.118 to M.120 p.t.; bars 
= basic, M.103 to M.106 p.t.; and drawn wire, M.117.50 p.t. 


Rebate is being raised continually. The negotiations earried on 
concerning the prolongation of the Union of Berlin Bar Merchants 
have not been successful, and so both that Union and the Office 
for Sale of Building Material will be abolished on December 31st. 


Froin the Siegerland. 

The iron and steel industry of the district has been 
riength, and pig iron has met with a reduction of M.3 p.t. 
Inquiry and demand for iron ore has been tolerably good until 
now. At a meeting of the Siegerland Union for the Sale of Tron 
iar. which took place on October 20th, ouput in August was 
tated to have been 200,805 t., for September it was 202,245 t.: 
deliveries in August were 200,199 t., and for September 198,672 t. 
‘The Union for Sale has been prolonged for a further five years. 


loosing 





The Silesian Iron Market. 
A very quict tone characterises the 
trade, demand and occupation being but moderate in raw and 
manufactured iron, although the mills willingly grant conces 


iron and = stcel 


sion The 
new pipe foundry. There is a fair demand for domestic fucl. 
and engine eoal sells reguiarly at stiff rates, both in Silesia and 
Rheinland-Westphalia. ‘The coke trade is animated. 


Austria-Hungary. 

There is exceedingly little business being done in iron 
and steel, and the position of the market is weak as before. 
Steel castings have been reduced about 5 per cent. he sales 
United Austrian ironworks for September were as 
under + Bars and sectional iron, 265,323 q., compared with 
151,393 q. in the same month last year; girders, 86,649 q., 
against 174,830 q.: heavy plates, 39,082 q., compared with 
58.516 q.; rails, 26,530 q., compared with 30,088 gq. in September, 
2. 


of the 


From Belgium. 

The general condition of trade, and more especially the 
number of fresh orders given out, is decreasing, and one need not 
wonder that prices for finished iron have been further reduced ; 
even minimum quotations could not be maintained. The 
prices for export are as follows :—Sheets, ‘cin,, £5 10s, to £5 12s, 
p-t.; medium sorts, £5 7s. p.t. to £5 9s.: heavy plates in basic, 
£5 3s. to £5 5s. p.t.—all f.o.b. Antwerp. Inland prices are 
depressed, basic plates standing on 135f. to 137.50f. p.t., free 
place of consumption. Bar prices are even lower than the 
reduc, d August quotations, basic bars for export having recently 
been quoted £4 9s. p.t. f.0.b. Antwerp : hoops have gone down to 
between £6 and £6 3s. p.t. The majority of the Belgian works are 
offering basie bars at 125f. to 127f. p.t., and iron bars at 130f. 
tu 132.50f. p.t. Hoops are offered at 155f. to 157.50f. p.t. 
I'he position of the rail and girder trade is much the same as 
before. Quite recently an abatement in- demand was _ per- 
ceptible in rails, but the mills are well provided with work that 
will last them some months. The basis quotation for export 
is £5 12s. to £5 17s. p.t., but even £6 p.t. is known to have been 
obtained. Last month’s girder prices have been reduced 
43. p.t., the current quotation now being £5 Ils. p.t. For 
inland consumption prices vary between 165f. and 172f. p.t., 
and rails for home demand stand at 155f. to 175f. p.t. A further 
downward movement in wire and wire articles can be noted. 
For export, wire No. 20 stands at £5 16s. to £6 17s. p.t. A very 





Donnersmark Works have commenced building «a | 


limited amount of fresh work is being given out, and a restriction | 


of output seems inevitable. Although a fairly good business is 
being done in semi-finished steel, rates have been reduced Is. 
and 2s. p.t.; current prices f.o.»0 Antwerp being as follows : 
Plates of jin., £3 18s. p.t.; steel billets, £3 16s. to £3 17s. p.t.; 
blooms, £3 15s, p.t. For inland consumption the July quota- 
tions have been maintained, and they are also going to be con- 
tinued during the next quarter, plates standing at 110f, p.t., 
teel billets 107.50f. p.t., rolled ingots 92.50f. p.t. Pig iron 
is Weak in price, and Luxemburg competition is exceedingly 
keen. Forge pig is quoted 65f. to 66f. p.t., basic GOf. to TOF. 
p-l., and foundry pig 74f. to 76f. p.t. 








AMERICAN NOTES. 
(from our own Correspondent.) 
New York, October 15th. 
Witte lower prices for finished iron and steel products have 
not openly been made in the American markets, there are strong 


indications that concessions of a dollar or two per ton on finished | 


stecl will be accepted, especially because of the fact that struc- 
tural mills are now operating to about 65 per cent. of capacity. 
It is known that though steel billets for importation have been 
offered at 1 dol. per ton under domestic quotations, no business 
lias vet resulted, though there is no telling how soon some orders 
will be placed. There is a great deal of big work in sight, and 
railroad interests are deferring the placing of orders, in order to 
see what changes the new tariff law may make. In fact, con- 
summers are awaiting developments. They have been led to 
believe that the reduced tariff duties will make large importa- 
tions possible, but up to this writing nothing has happened. 
Ship plates are in better demand than anything else. The 
Great Northern has placed 20,000 tons of rails for 1914 delivery, 
the Hlinois Central has ordered 5000 tons, and the Central 
Railroad of New Jersey 6000 tons. An order is pending for 
3500 tons of riveted steel pipe for the Los Angeles waterwork :. 
'he Standard Oil Company has ordered the construction of a 
tank steamer at Newport News, which will take 4000 tons of 
plates and shapes. A number of smaller structural orders 
have been placed running from 1000 tons downward. Con- 
sidering the recent enactment of the tariff law, the steel industry 
las stood the shock very well. Much demand is withheld, 
‘ncl American makers believe they will control nearly all of the 
business. Negotiations are pending with foreign makers. but 
tine only will tell whether they will be able to secure enough 
business to make it worth while. Production of copper in 
se ptember was 131,401,299 Ib., a decrease of 8,529,943 lb. from 
the stocks in hand September Ist. Stocks in hand October Ist, 
29,792,094 Ib., the lowest since the establishment nearly four 


years ago. 








_A CENTRAL rescue station for the collieries throughout 
North Wales was opened at Wrexham on Saturday, 
October 25th. It is fully equipped with the latest fire 
extinguishing and life-saving apparatus for coal mines. 
A motor car with all necessary apparatus will be -kept 
permanently in readiness to rush to the scene of a colliery 
accident. The station has been erected by the Coal- 
owners’ Association. 


| simply on the support of the gudgeon pin. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address uf the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
accept of the complete specificati 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent. »ffice of opposition to the grant of any Patent. 











STEAM GENERATORS. 


1912.— APPARATUS FOR RELEASING 


22,176. September 30th, 
T. Downie. 5, Castle- 


STEAM FROM STEAM GENERATORS, 
street, Liverpool, and another. 
The valve casing is in communication with the steam space 
in the boiler through the passage A. Normally the steam 
pressure hoids the main valve B tight on its seat. On the stem 
of the valve B a piston C is arranged, which piston is situated 
within a eyvlinder formed on the side of the valve casing. A 
pilot valve D is arranged within a chamber cast on the side of 
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the casing. This chamber has an inlet passage EK beneath the 





| 


valve and leading from the steam side of the valve B and an out- | 


let passage F above the valve leading into the space G behind 
the piston C. The pilot valve D is normally held closed by a 
spring H. It is opened when required by the hand lever J or 
rises automatically when the boiler pressure exceeds a certain 
amount. When this occurs the valve B opens and discharges 
the boiler steam through the passage K. IL is a valve for dis- 
charging water of condensation.—October 8th, 1913. 


INTERNAL COMBUSTION ENGINES. 


27,476. November 29th, 1912.—Ptsron ror INTERNAL Com- 
BUSTION ENGINES, EK. F. Pratt, 21, Pershore-road, Selly 
Park, Birmingham, and another. 

This piston is for a two-stroke cycle engine, and its general 
form is much the same as is usual in such engines. The lower 
end is, however, thickened up at A and bored slightiy taper. 
Into this a diaphragm B fits tightly. The diaphragm has a gas- 
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tight recess C wherein the connecting-rod is accommodated. 

It may be held in place either by welding or serowing or relying 

A passage D is pro- 

vided to convey the compressed gas from the crank case to the 
poe : : : . : 

The device is claimed to be light and to increase 

Ocotber Sih, 1913. 


VARYING 


cylinder. 
greatly the compression pressure. 
25,736. November 9th, 1912.--MEANS FoR 
COMPRESSION IN INTERNAL COMBUSTION 
Hazzlewood, 36, Commercial-street, Batley, Yorkshire. 


THE 
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The engine cylinder is formed with an extension A constituting 
a compression chamber, in which there works a piston B, ‘This 


ENGINEs, J. | 


piston is supported by @ hollow spindle C enlarged at its upper 
end to forma plunger, The plunger works within an air chamber 
D so as to constitvte an air pump. The chamber D communi- 
cates with another K, to which air is admitted from the outside 
by means of the pipe F. G and H are non-return valves and J is 
a relief valve. When the engine is being started the relief valve 
J is held open and the piston B allowed to rise with the engine 
piston during the compression stroke. As the engine gets under 
weigh the valve J is closed. The piston B is reciprocated with 
each successive compression stroke in the main cylinder so that 
the plunger C pumps air into the space K above it. This action 
proceeds until the pressure of air maintained above the piston B 
rises to such an extent that the reciprocations of the piston Bb 
sase, in which condition the compression space has reached its 
October 8th, 1913. 





minimum volume. 


DYNAMOS AND MOTORS. 


19,345. February 24th, 1913.--IMepROVEMENTS LN OR RELATING 
vo Dynamos For LigHiING VenHicius, Sidney Leopold 
Price, of 180, High Holborn. 

This invention relates to variable speed dynamo-electric 
machines adapted for lighting vehicles. The object is to 
provide an improved machine of this type. A and B 
are main wound poies; B! is the magnetic ring or main 
yoke. The pole A is extended to Al through an auxiliary yoke 
forming an auxiliary pole, and the pole B is extended through 
another auxiliary yoke forming another auxiliary pole ; the faces 
CC of the poles may be adjustably connected to the poles so 
that they can be moved circuinferentially. D is a battery of 
accumulators aid KE are lamps. F F are brushes, cach having 
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two points of contact G and H integral with one another adapted 
to cover two or more: segments of the commutator to short 
circuit two or more coils in the armature, leaving one or more coils 
or seginents between the coils which are short circuited. As the 
speed or load of the machine increases so the axis of the main 
field is distorted by means of the extended poles, producing u 
cross magnetic field. The brushes remain stationary and short 
circuit certain armature coils which would increase the current 
with the speed. By this means the magnetism in main field 
would be increased, but this causes the extended poles to become 
more effective and so distorts the axis of main field ; consequently 
the current in the external circuit remains practically constant 
at increased speeds.—October 8ih, 1913. 


7896. April 3rd, 1913.—IMPROVEMENTS IN AND RELATING TO 

THE RecULATION oF Exvecrric Morors, Allgemeine Elek- 
tricitats-Gesellschaft, of Friedrich Karl-Ufer 2-4, Berlin, 
N.W., 40, Germany. 

The working motor A is fed from the system through the 
boosting machine Z. ‘The latter is driven by a motor M and is 
provided with an externally excited field winding F, which can 
be regulated and reversed by means of the regulating rheostat E 
and reversing switch G. The booster is also provided with a 
compound winding L connected in series with the armature. 
The rheostat E is set to give full excitation and the switch G 
is closed so that the voltage generated by the machine Z acts in 
opposition to the supply and the voltage impressed on the working, 
motor A is therefore lower than the supply pressure. The field of the 
booster is then reduced by means of the rheostat until the voltage 
generated by the booster falls to zero, when the working motor 
is then impressed with the normal voltage of the system. The 
switch G is reversed and the resistance gradually cut down until 
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the field of the booster is fully excited, in which case the motor 
will be impressed with the voltage generated by the booster in 
widition to that of the system, and usually this will be double the 
voltage of the system. The rheostat being set to supply the 
working motor with the desired voltage it will be apparent that 
if the load on the motor increases and there is a fall in potential 
of the system or the main machine followed by a decrease in 


| speed of the boosting set, the potential generated by the boosting 


machine Z dces not fall because the series field winding J. is 
traversed by a stronger current and the additional excitation 
helps the field winding F and compensates for the decrease in 
speed of the boosting set. Thus the voltage supplied to the 


| working motor is kept constant and, if desired, the booster can be 
| over-compounded, so that when there is an increase of loadon the 
| working motor it is impressed with a higher potential.—October 


8th, 1913. 


MACHINE TOOLS AND SHOP APPLIANCES. 


14,633. June 24th, 1915.—IMPROVEMENTS IN AND RELATING 
ro APPARATUS FOR WINDING ELECTRICAL MACHINES, 
Masehinentabrik Oecrlikon, of Oecerlikon, Switzerland. 

The present invention relates to apparatus fur winding elec- 
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trical machines, and in particular for winding field magnet cores 
er armatures with naked or insulated wires, for which purpose 
the work is rotatably mounted in a mechanically driven rotary 
‘ clamping device or chuck, with which co-operates an automatic- 
ally movable wire feeding device adapted automatically to cause 
the winding wire to be pulled mechanically through the slots 
er epenings in the piece that is to be wound. The process of 
working is as follows :—Assuming the attendant to have threaded 
the wire through an opening in the field magnet core or the 
armature to be wound, the protruding end of the wire is taken 
up and pulled through by the rollers A and B, which have been 
previously brought into proper position for the respective place 
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of working by adjusting the spindle C and the tube D. On 
releasing the pedal E the dise F and the spindle C are stopped 
at once, whereas the motor with the worm gear and the rollers H 
continue to run. The attendant thereupon goes to the other 
side of the device, puts the end of the wire in the next opening 
in the core, and again shifts by means of the respective pedal F 
the opposite spindle C, which will cause the corresponding pair 
of rollers A and B to feed the wire, and so forth. The attendant 
ean easily pull through the wire in any position and thus cor- 
rectly shape the coil head before the final tightening up of the 
wire.-—Ocotber 8th, 1913. 


AERONAUTICS. 


16,726. July 2ist, 1913.—Apparatus FoR ENABLING A FIRE- 
ARM TO BE DISCHARGED THROUGH THE PROPELLER, F, 
Schneider, Johannisthal, near Berlin. 

The invention consists simply in providing locking means 
whereby the trigger of the rifle is locked each time a propeller 
blade passes the muzzle, but is unlocked in the intervals. The 
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locking device consists of a lever A engaging behind the trigger 
and pivoted at B. A cam dise C is driven from the crank shaft 
of the motor and engages with the bent-down end of the lever A. 


The cam is formed and arranged in such a way as to permit the | 
trigger to be pulled in the intervals between the passages of the | 


propeller blades.—October 8th, 1913. 


PUMPING AND BLOWING MACHINERY. 

3028. February 5th, 1913.—Crnrrirucan Atk ComMPREssons, 
The British Thomson-Houston Company, Limited, 83, Cannon- 
otreet, London, E.C. 
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This device is intended to prevent surging in a centrifugal air 


compressor working against a varying load. In the intake pipe 





A, a cone B is arranged with its smallest diameter say, one-third 
to one-quarter of that of the intake pipe—pointing towards the 
compressor. ‘The cone is riveted to a flange C formed within the 
intake pipe. Holes D bored in this flange and regulated by a 
damper E prevent the creation of a vacuum by the ejector action 
of the cone. With the air flowing normally the coetticient of 
efflux for the cone is between 0.9 and 0.99. With the flow 
reversed the coeflicient lies between 0.56 and 0.79. When a 
surge occurs, therefore, the cone acts like a check valve and 
brings a resistance into play tending to damp the backward 
motion.—October 8th, 1913. 


MOTOR CARS AND ROAD TRAFFIC, 


17,476. July 27th, 1912.--IMprRovVEMENTS IN OMNIBUSEs, 
The London General Omnibus Company, Limited, Electric 
Railway House, Broadway, Westminster, London, S.W., 
and others. 

The stairway is arranged against the near side of the vebicle 
and within the body, its lower end being just in the rear of the 
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rear wheel. The exit on the roof is thus at about the middle of 
the length. The entrance from the ground serves also as the 
exit, and is in the near side of the vehicle instead of being at the 
rear, as is usual. Several modifications are proposed, in some of 
which the exit and entrance to the omnibus are separate.— 


October 8th, 1913. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 
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1,072,457. BLape Mountine, H. T. Herr, Pittsburgh, VPa., 
| assiqgnor to The Westinghouse Machine Company, a Corpora- 
| tion of Pennsylvania.—Filed January 30th, 1912. 

The blade-securing means comprise a member bridging the 
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| blade slots and flush with the outer edge of the blade-holding 
element. The device on the blade-holding element for engaging 
said blade securing means is shown in the drawing. There are 
three claims. 


1,072,719. Car Axin JourNnAL Box, H. HH. Hewitt, Buffalo, 
N.Y. Filed July 8th, VOV0, 
The axle has a journal projecting beyond the wheel. The 
journal box has a cylindrical chamber to receive the journal. 
The journal box is rotatably mounted in a support, this journal 
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box being provided at its outer end with a projecting, semi- 
spherical portion extending over the end of the chamber, This 
portion is hollow to form a lubricant receptacle. Ut ts smaller 
in diameter than the chamber, and has an axial opening in 1t 
and an outwardly spring-pressed device for closing the cpening. 


—— 
1,072,405. Stream Trae, J. 1. Butcher, York, Pq 
of one-half to A, A, Thomson, Atlantic City, NJ. and 

fourth to Burrows Manufacturing Company, Y ort ag 
a Corporation of Pennsylvania, -Filed October Oth, 1910.” 
The steam trap comprises a casing consisting of a aax tf 
provided with a central opening, a base having a hot sa 
with a lateral opening, a hollow standard seated at one end ina : 
cup and engaging at the other the central opening of the e 
plate, and a cover seated on the base plate and secured { 
The cover has a vertical passage in its wall extending from 
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the bottom to the top of the cover and comumutucating with the 
interior of the casing at each end. ‘This passage has an inlet 
near its centre, while the cover has an outlet port at the opposite 
side from the passage. A valve controls the port. A float 
is arranged in the casing, and rods extend vertically from the 
float in Opposite directions. There is a guide in the casing for 
each rod, and one of the rods has a transverse opening and an 
elbow lever pivoted to the casing. One end of this rod engage 
the opening and the other the valve. There are two claim 
1,072,536. Gas Propucer, H. F. Wallmann, Chicago, /!! 
Filed July 21st, 1906. Renewed January 3rd, 1911. 

The gas producer has two combustion chambers for consuning 
residue of previous distillation. A distillation chamber for 
distilling fuel supplies residue of distillation to the two com 
bustion chambers. Canals are arranged in communication with 
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the two combustion chambers and in conjunction with mean 
for alternately and periodically transporting gaseous product 
of combustion from one and from the other of the two combustion 
chambers for the purpose of supplying latent heat to the fucl 
under distillation within the distillation chamber. There ar 
fifteen claims. 





LAUNCHES AND TRIAL TRIPS. 


Or.tock Heap, steel screw steamer: built by Irvine’s Ship- 
building and Dry Docks Company, Limited ; to the order ot 
the Ulster Steamship Company, Limited, Belfast ; dimensions, 
295ft., 40ft. 2in. by 20ft. 6in.; to carry 3200 tons cargo ; engines, 
triple-expansion, 20}in., 33in. and 54in. by 36in. stroke, pressure 
180 lb. per square inch; constructed by Richardsons, West- 
garth and Co., Limited ; a speed of I] knots was attained on 
trial trip, October 25th. 

HVALROSSEN, torpedo boat; built at Copenhagen Arsenal : 
engiues, triple-expansion, and boilers constructed by La Societe 
des Chantiers et Ateliers Normand ; successful trials recently, 








PRESENTATION AT CHhetMsrord.--On Thursday evening ot 
last week at the Are Works Club-room, Chelmsford, Mr. A. J. 
Hodgson, the former joint manager of Crompton and Co.'s 
electrical engineering, works, was the recipient of a presentation 
subscribed for by the directors, members of the staff and some of 
the workpeople of the firm. The presentation took the form of 
a silver salver. Mr. Carleton F. Tufnell presided, and wae 
supported by Mr. E. Reeves, managing director, and Mr. P. G 
Cheverton, who acted as hon. seeretary to the presentation fund. 
The Chairman said it gave him the greatest pleasure to be 
entrusted with this presentation, and in handing the salver to 
Mr. Hodgson, the Chairman asked his acceptance of the gift 
in token of their affectionate regard for him, their appreciation 
of his services and their regret at parting. They asked him to 
look upon it as an earnest of their warmest wishes for the future 
welfare of himself and his family. Mr. Hodgson, in reply, said 
that in the past they had together gone through many difficult 
jobs ; but he could assure them that the one they had put before 
him was one of the most difficult he had to deal with. He could 
not tell them how much he appreciated all the kind words spoken 
by Mr. Tufnell, and their very great kindness to him in presenting 
him with the handsome and valuable present. He could assure 
them that when one had to break with one’s work and with old 
friendships and associations, it was comforting to feel that one 
could look back with much pleasure, as he did, to the time he 
had had with them. ‘They had had hard times, but these heal 
only gone to strengthen the good feeling between them ancl 
bring out the best in them. He sincerely trusted that the good 
feeling that had always existed between the directors, the staff 








There are three claims. 


and the workpeople would long continue. 
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. Breech Openin 
. Motor for Breech Opening Gear. 

. Lever Controlling Leakage Pump. 

. Lever for Runin & Out Control Valve . 

. Elevating Gear. 

. Gun Loading Cage. 

. Lifting Cylinder for Gun Loading Cage. 
. Cordite Rammers. 

. Shell Rammer. 

. Hydraulic & Hand Winch For Shell Hoist. 
. Alternative Cordite Cage. 

. Ventilatin 
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OCTOBER. 


Railway Accidents. 

ip tale of accidents upon British railways 
continues to mount up. The month just ended has 
added two to the list, and has brought the number of 
deat hs from this cause for the first ten months of the 
year up 0 thirty-eight. The first of these accidents 
occurred on the 15th of the month at St. James 
on the main line of the Cheshire Lines Com- 
Liverpool, and resulted in the death of six 
people and the injury of thirty. The 2.30 p-m. train 
ex Liverpool for Manchester was stopped in St. James 
Station for some Gause not yet ascertained, but it is 
aid by the pulling of the communication cord. 
Whilst it was at rest the 2.35 p.m. Midland ex Liver- 
pool for St. Pancras ran into it. The fault obviously 
.s with the signalman, who allowed the second train 
We presume 


Station, 
mittee, 


. follow the first into the same block. 
that if the person who pulled the communication cord 
still survives he will, in the view of Mr. Thomas, be 
responsible for the accident, as if the train had not 
stopped the collision would not have occurred. Mr. 
Thomas holds that the Midland Railway Company 
is to blame for the Aisgill accident because the coal 
was defective. By a parity of reasoning the person 
who stopped the Cheshire Line train is, he will no 
doubt admit, responsible for its destruction. The 
gecond accident of the month happened at Waterloo 
It caused the death of three people and 


Junetion. 

injury to over twenty. The prevalence of fog may 
to some extent be held responsible. The train con- 
cerned was the 7.35 a.m. up train from Blackheath 
to Charing Cross, which was standing at the up local 


platform at Waterloo Junction, when it was run into 
hy the 7.32 a.m. ex Elmer’s End train. The accident 
was brought about by an error in signalling, combined 
with the fact that owing to the fog the standing train 
could not be seen. The signalling arrangements at 
Waterloo Junetion are combined lock and block with 
absolute block, and it was the liberty which the former 
vives that brought about the collision. This accident 
brings the total of serious accidents for the year up 
to twelve, not one of which, if we remember aright, is 
attributable to failure of material—all have been the 
faults of signalmen or drivers. 


The Berlin Western Harbour. 

CONSIDERABLE progress has recently been 
made in extending the Berlin harbours. In Sep- 
tember the Eastern Harbour situated on the river 
Spree was opened to traffic ; a harbour and canal at 
Neu-K6lln, in the south of the town, have just been 
completed ; and during the month of October a 
project was sanctioned for the construction of a 
Western Harbour, for which £1,500,000 was provided 
by the last Berlin municipal loan. The Western 
Harbour project may be regarded as one of the results 
of the Berlin-Stettin Canal, which is now on the point 
of completion. The harbour will be situated at the 
junction of that waterway with the Spandau Canal. 
As far as is at present known the new harbour will 
consist of two docks with accommodation for seventy- 
seven canal barges of 600 tons and one hundred larger 
vessels. It is at the same time proposed to construct 
sidings for railway wagons, three large storehouses, 
one of which will be used for Customs purposes, five 
storing sheds and electric power works. The site 
has already been purchased by the municipality for 
the sum of £500,000. It is considered that the har- 
bour will be of considerable importance after the 
opening of the Berlin-Stettin Canal and when the 
Midland Canal has been continued as far as Berlin, 
although there is some doubt as to its profitableness 
for the next few years. 


The Civils’ New Building. 

THE new building of the Institution of Civil 
Engineers has, during the month, been taken into 
service, though there has been no formal opening 


ceremony. But the annual dinner has been held 
and the James Forrest lecture delivered in it. The 
building has been so recently described in our columns 


that it will be unnecessary to refer to it in detail here. 
It is a good deal larger than the old home of the 
Institution, and, as far as can be judged, very much 
more convenient. There is considerably more space, 
and it will now be possible to assign separate accom- 
modat ion to various departments of the Institution’s 
business, which up to now has been impossible. When 
the new building was under discussion we ventvred 
to express the hope that something more would be 
—_ for the comfort of the members than had been 
the case in the past. To a certain extent this hope 
has been realised, for the reading and writing-rooms, 
in two of which members may smoke, are certainly 
less formal than was the single room in the old build- 
ing, and should be correspondingly more used. One 














of the outstanding features of the new building is a 
large hall, which measures 100ft. by 45ft. This hall, 
which cannot surely be used many times during a 
session of the Institution, is decorated in a style 
which has come in for a good deal of adverse comment. 
Moreover, its acoustic properties leave much to be 
desired, as was clearly evident on ‘Tuesday evening 
last, when the new President read his opening address. 
We may mention that the foundation stone of 
another institution building, namely, the new home of 
the Institution of Marine Engineers, was laid on the 
29th of the month by the Lord Mayor on Tower Hill. 
It is anticipated that this building will cost about 
£9000, £8000 of which has already been subscribed. 


The Loss of the L. 2. 


ANOTHER German airship catastrophe, more 
disastrous in its results and demonstrating more 
decisively the failings of the Zeppelin type, has to be 
placed on record. The L2, which made its first 
trial trip on September 6th and had just been taken 
over by the German navy, was the largest and swiftest 
airship hitherto built in Germany. On the morning 
of the 17th she had risen at Johannisthal to under- 
take a trial trip with twenty-eight persons on board. 
Three minutes afterwards, when at a height of 650ft., 
it was observed that a flame shot up from the front 
motor gondola, which, having ignited the front part 
of the envelope, spread over the entire ship in the 
space of a few seconds. At the same time an explo- 
sion, which was distinctly audible at a distance of 
half a mile, took place. The airship sank at first 
slowly to a height of about 130ft. when a second 
explosion occurred, and a third report was heard 
when the remains of the vessel came into contact with 
the ground. All the occupants were killed instant- 
aneously with the exception of one officer, who died 
a few hours later. On the 29th of the month an 
official report was published by the German navy to 
the effect that the disaster was caused by the creation 
of a partial vacuum in the first gondola due to a wind 
screen situated in front of it. This sucked forward 
the gas escaping from the bottom of the envelope, 
and a spark generated at the motor ignited it. In 
spite of the destruction of L1 and L 2 there is yet 
no sign of discouragement or Jack of confidence in 
dirigible balloons either in German official circles or 
among the general public. 


Railways and the State. 

THE appointment recently of a Royal 
Commission to study the inter-relationship of the 
railway companies of the United Kingdom and the 
“State came as no surprise to railway managers. 
It was known for long to be in the air, and now that 
it has come it will, we believe, be welcomed. A 
preliminary meeting has already been held, but the 
sittings will really begin on November 14th at Win- 
chester House, Old Broad-street, and will probably 
be continued at the rate of two a week until the last 
witness has been heard. It is likely, then, that 
the inquiry will take many months, and not improb- 
ably public interest in it will have waned before 
long. That is a point not without its merits. 
The public, as a rule, is not well informed on railway 
matters, and the Commission will conduct a difficult 
investigation all the more easily without its help. 
What the scope of its work is to be it is impossible 
as yet to say. All that is known definitely is that 
questions of safety of working and of conditions of 
employment are excluded. Probably much time will 
be devoted to the eternal problem of traffic rates. 
As the views of railway men and of traders will be 
brought into opposition on this question the report 
:annot fail to be of the greatest interest. We antici- 
pate that the railways will be able to make out a very 
strong case and to show, when all things are considered, 
that they do not treat their customers as badly as is 
sometimes alleged. It has been assumed _ that 
nationalisation will occupy much of the attention of 
the Commission. It can hardly fail to be discussed 
pretty fully, but we do not expect it to hold a pre- 
eminent position in the inquiry. It may be of value 
if we add the names of the Commissioners. Lord 
Loreburn is chairman, and with him act Lord Derby, 
Sir Henry Primrose, Mr. Huth Jackson, Sir F. R 
Upecott, Sir W. Plender, Mr. Arthur Balfour, of Shef- 
field (Seebohm and Diekstahl), Mr. R. E. Prothero, 
and Mr. D. J. Shackleton. Mr. E. W. Rowntree, of 
the Board of Trade, has been appointed secretary. 


Emden Harbour Works. 


IN recent years the Prussian Government has 
expended considerable sums on the development of 
the port of Emden, particularly since the construction 
of the Dortmund-Ems Canal, which brought the 
port into connection with the industrial centres of 
Western Germany. The outer harbour, which has a 
depth of 37ft., was completed in 1901. In 1906, 750 





acres of land were reclaimed, preparatory to com- 


mencing work on the new inner harbour and lock, 
which have now been completed and were opened 


‘to public traffic on October 27th. The new lock, 


which has cost £600,000 to build, shuts off the inner 
harbour from the river Ems and is of such dimensions 
as to admit the largest modern steamers. The lock 
chamber is 853ft. in length, 131ft. in width, and has 
a depth of 43ft. The new harbour has the same 
depth as the old outer harbour, with which it is 
connected by a channel. It will be remembered that 
unsuccessful efforts were made last year to start a 
new steamship line from Emden to America, the 
Hamburg and Bremen Companies arranging at that 
time to call at the port fortnightly. Numerous 
plans have been drawn up for making a connection 
between the Rhine and the Ems, which would also 
be of considerable importance to the traffic of Emden, 
and there would now appear to be good reasons for 
supposing that the Prussian Government is beginning 
to take an interest in the project. 


The Burning of the Volturno. 

In a year which has seen more than the 
accustomed number of tragedies, the burning of the 
Volturno in mid-Atlantic stands out. It is true that 
the number of lives lost is far less than in the fearful 
colliery disaster, to which we refer in another note, 
but all the incidents connected with the catastrophe 
combine to make it one of the most terrible of sea 
tragedics. The vessel left Rotterdam for New York 
on October 2nd with crew and passengers—nearly 
all emigrants—numbering 657. On the morning of 
October 9th, an explosion, the cause of which is not 
yet known, occurred in the forward hold. Fire broke 
out, and the endeavours of the crew being of no avail, 
a wireless call for help was sent out far and wide over 
the Atlantic. Many ships received it. The Carmania 
was the nearest, and driving at full speed through a 
fierce gale she came up to the doomed ship in about 
four hours. But the sea was running so high that it 
was found impossible to help the unfortunate 
people, who were crowded at the stern. One by 
one other vessels arrived, until at last the appal- 
ling sight was seen of ten great ships standing 
by their ill-fated sister and yet without any power to 
help her. All day long and all night the storm held, 
and not till Friday morning was it possible to get 
a boat to the imperilled souls. But as soon as it 
became possible, and aided by the tranquilising effect 
of hundreds of tons of oil pumped upon the angry 
waters from the holds of the Narragansett, all the 
ships helped in the rescue, and ultimately over 520 
persons were saved. The Volturno—the hulk of 
which has since been found and sunk—hbelonged to 
the Canadian Northern Railway Company and was 
leased to the Uranium Line. She was well supplied 
with boats, but had she not been it is probable that 
many more lives would have been saved, for they 
were lost in the futile attempt to escape from the 
burning vessel. Of six boats which it was attempted 
to launch four were crushed in the attempt, whilst 
two left the vessel only to be swamped by the seas. 
The Board of Trade has appointed a special com- 
mission to inquire into the accident. Its report is 
awaited with impatience. 


Greater Paris. 

CoNnFINED by its girdle of fortifications, 
Paris has not been able to develop with its increase of 
population, and it has become an increasingly difficult 
problem to know how to deal with the rapid augmen- 
tation of traffic. It was expected that some relief 
would have followed upon the construction of the 
Metropolitan and the electrification of the tramways, 
but these facilities have merely had the effect of 
creating a more intensive movement of the population, 
with the result that the traffic has become dangerous 
and very difficult to manage. It is obviously hopeless 
to expect to find any remedy in a modification of 
existing arrangements. The only way of solving 
the problem is to decentralise Paris and divert the 
population to the suburbs, whereby it will be possible 
to widen the thoroughfares in the city and convey the 
traffic away outside the present periphery by means 
of wide and straight roads connecting up the city 
with the various suburban districts. An examination 
of this problem was entrusted last year to a special 
commission, which has just presented a first report 
that gives a clear idea of the proposed future arrange- 
ment. The scheme provides more especially for the 
preservation of open spaces, whereby Greater Paris 
will become a city of woods and parks. The 
suppression of the fortifications has already been 
started upon, and about two-thirds of the military 
zone will be laid out in gardens, promenades and 
playing grounds. The circle of forts around Paris 
will each be the nucleus of parks and gardens, and 
the existing woods and forests in the department of 
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the Seine will be preserved. This will mean an area 
ot more than 17,000 acres available for the lungs of 
Greater Paris when it shall have practically covered 
the whole of the department. The Prefect of the 
Seine believes that this great scheme will continue 
the tradition which has made Paris ~ the 
beautiful city in the world.’ He is of the opinion 
that its gradual realisation will occupy a period of 
about fifty years, by which time the population will 
have reached six millions. 


New Waterworks for Ryde. 


THE new pumping station which the Ryde 


most 


Corporation put to work after a formal opening on 
the Sth of the month possesses several points of 
interest. 
deep sunk in the chalk and with low-level adits into 
the chalk and The to 
drive the pumps necessary to lift the water is derived 
from gas engines worked with producer gas. There 
are two double-eylinder horizontal gas engines, each 
of 150° horse-power. These engines work entirely 
independently of one another, and each drives through 
gearing a deep well pump and a force pump at the 
surface. The deep well pumps are of the concertina 
type with cylinders 15$in. diameter and 34in. stroke. 
They are designed to lift 50,000 gallons of water per 
hour to the surface when working at 18 strokes per 
minute. From = tanks the surface the water 
again lifted through a height of some 200ft. to a 


The supply is obtained from a well 150ft. 


greensand., motive power 


on is 
reservoir by means of two sets of three-throw pumps, 
also designed to deal with 50,000 gallons per hour. 
They are three-throw pumps with plungers [3in. 
diameter and 18in. stroke, and they make 34} revo- 
lutions per minute. Arrangements made by 
means of which various kinds of interchanges can be 
effected. Thus, either producer can be connected 
to either engine, and one engine can either work one 


are 


or both of its pumps, so that any one portion of the 
plant can always be laid off for repairs. 


The French Marine. 


THE French Admiralty has carried out 
important changes in the constitution of the Mediter- 
ranean fleet, which until recently comprised three 


squadrons, one of six and two of five battleships. 
The third squadron, which came from the North Sea 
last year, is composed mainly of old vessels. The 
putting into commission of the Jean Bart and Courbet 
has necessitated a change in these arrangements, and 
it has been decided to create divisions of four battle- 
ships, each squadron being composed of two divisions, 
that is to say, eight first line battleships. They must 
always have their full complement. The navy will 
henceforth consist of two line squadrons. In the 
first will be the Courbet, Jean Bart, Voltaire, Con- 
doreet, Danton, Mirabeau, Diderot, and Vergniaud ; 
and inthe other will be the Patrie, Vérité, Democratie, 
Justice, and République, the latter squadron being 
completed for manc-uvres by the Saint-Louis, Gaulois, 
The old battleships will be withdrawn, 
the 
Some misgiving, however, 


and Bouvet. 


linportant changes also have been made in 


command the fleet. 
has been created by statements to the effect that the 


of 


navy is short of nitro-cellulose explosives, and as the 
Marine is reported to have been refused permission 
to purchase nitro-glycerine explosives from abroad, it 
would appear that the Government is not disposed to 
lower the prestige of the * B ~ explosive, of which the 
output, at the present moment, is nevertheless far 
The introduction of 
difficult 
since it would mean costly changes In the artillery. 


The Welsh Colliery Disaster. 


On the 14th of the month one of the worst, 
worst, colliery disaster in the 


helow the needs of the navy. 


nitro-glycerine explosives is all the more 


if not actually the 
history of this country occurred at Senghenydd in 
South Wales. 
it is still impossible to say much about the cause of 
this lamentable or indeed even to 
record fully The flames at the 
moment of writing are scarcely yet subdued, and very 
little authoritative information as to the nature of 
the explosion can. be expected until the mine has been 
The accounts given by survivors 


Although nearly a month has elapsed, 


catastrophe, 


what occurred. 


carefully explored. 
and the reputation of the mine as being a fiery one 
seein to indicate that fire-damp was in this instance 
the principle cause of the disaster, although we do 
not set aside coal dust as entirely free from suspicion. 
The death ro]l amounted to well over 400, or about 
half the number of men at work in the mine at the 
The main shaft was rendered useless by the 
explosion, but an alternative exit available, 
and by this a large number of those working in the 
more distant parts of the mine reached safety. As 
efforts immediately made to 


time. 
was 


usual, heroic were 


penetrate the affected parts, but from the outset 


left in the The efforts at 
attended with great danger, and one or two of those 
taking part lost their lives. wo additional water 
mains were laid down, and by means of the water 
supply thus available and by erecting barriers in 
the galleries wherever possible, the fire was slowly 
driven back and mastered. Exploration now 
proceeding, but the work is necessarily tedious on 
account of the numerous falls which have taken 
place. Accumulations of fire-damp, too, have been 
discovered in places, but the ventilation is quickly 
being restored to something like the normal, and 
within a very short time it is hoped definitely to 
ascertain the fate of the men still unaccounted for, 


Public Works in Paris. 


workings. rescue were 


Is 


Frew cities have undertaken such a vast 
scheme of public works as that which has been 
engaged upon in Paris for some years past. This, 


however, is only the beginning of a work of trans- 
formation which the Prefect the Seine has 
foreshadowed in the report he has presented to the 


of 
Municipal Council. He is now recommending the 
earrving out of works that will cost about 230,000,000 
franes. These comprise the reconstruction of the 
bridges at Charenton, Ivry, Saint Quen, and Billan- 
court, the construction of a bridge at Saint-Maur, 
the opening up of new thoroughfares between the city 
and several surburban towns, such Boulogne, 
Choisy le Roi, Montrouge, Vitry and Malakoff. As 
a means of preventing floods the banks of the Seine 


as 


are to be raised at several places and parapets are to 
be constructed ; the river is to be widened at the 
Monnaie in Paris, and it is to be deepened between 
Suresnes and Bougival. The existing are 
to be extended to facilitate traftic on the Seine and 
M. Delanney believes that the money can 
raised without The 
sources of revenue should be sufficient to enable the 


wharves 


Marne. 


be resorting to a loan. usual 


more urgent works to be put in hand without delay, 
notably the construction of bridges and the improve- 


ments to the Seine as a safeguard against floods in| 


the future. 


Skimming Boats. 
FURTHER attention 
performances of various 


has been given to the 
skimming boat by recent 
types of craft in which it is sought to obtain high 
speeds on inland waterways by means of immersed or 
aerial cannot be said that much 
advance has been made in designing these boats since 


propellers. It 


the first principles of construction were laid down by 
the Rev. C. M. Ramus, Sir John Thornyeroft and 
others, but French builders have certainly obtained 
remarkable results in the way of speed with the 
powerful light constructed. So 
these results are entirely devoid of practical value, 


engines now far, 
since no one appears yet to have made the craft 
sufficiently comfortable at high speeds for passenger 
traftic. As the object of boat builder 
a type of craft for fast service on the shallow rivers in 
South America and elsewhere, the boats must offer a 





s is to develop 


certain degree of comfort, but with immersed pro- 
pellers the boat points up with more than half its 
length out of the water and ~ gallops ~~ along with 
the flat bottom slamming continually on the water 
and causing shocks worse than those of a motor car 
travelling at This 
objection seems to have been overcome with the aerial 
propeller, although the speed is not so high, but Count 
Lambert has, nevertheless, attained speeds of about 
fifty miles an hour with his new skimming boat fitted 
with Gnome engine and aeroplane type of propeller. 
It is obvious that a lot of experimental work will have 
to be earried out before it is possible to build really 
practical types of skimming boats suitable for coun- 
tries where inland waterway navigation must 
absolutely reliable as well as fast. 


The Mont d’Or Tunnel. 


THE energies of Swiss and French Railway 


high speeds over bad roads. 


be 


Engineers have for many years now been directed 
towards shortening the distance by rail between 
Northern Europe and Italy. It is only this year that 
the Létschberg tunnel, which affords direct con- 
nection between Berne and Milan vid the Simplon 
Tunnel, was brought into service, and during the 
past month the boring of still another Alpine tunnel 
has been completed. This is the Mont d’Or tunnel, 
by means of which the distance between Frasne and 
Vallorbe on the direct Paris-Lausanne line of the 
Paris-Lyons-Mediterranean Railway, will be reduced 
by 103 miles, and the trying detour vid Pontarlier, 
with its vicissitudes during wintry weather, will be 
avoided. The tunnel is about 3? miles long, and is 
somewhat unusual in that it slopes downwards all the 
way, the fall being in the direction of Switzerland, 
the frontier line being crossed actually in the tunnel. 


scheme 


conveyance 


steamer. 
decided to repeat the experiment between Paris and 
Nice, when the aviator Robert Martinet will leave 
with 80 kilos, of mails. 
Doutre automatic stabilisator, and with a 100 lip. 
engine he is expected to fly under favourable con- 
ditions at a speed of 70 miles an hour. 
despatched by the aerial post before seven o'clock in 


the piercing operations, which were begun in ‘Se 
ber, 1910.) The inflows of water have, at tines, hee 

on an excessively heavy scale, and are stil] consider. 
able. In the middle of last September the amount of 


ptem. 


water passing through the southern portal of ¢} 
4 Rite le 
tunnel was some forty-two million gallons a day 


while last December a sudden water-burst Vielded 
Vielde 


for some time an estimated quantity of 95 million 


gallons per day. 


Hydro-Electric Plant at Chester. 

A very interesting hydro-electric plant a 
formally put to work at Chester during the month 
The peculiar characteristic of this installation js thes 
it is arranged to work with constantly vary ing heads 
since below the weir which holds up the water at the 
point where the power station is built, the river [Pog 
is tidal. The undertaking has been carried out te 
the designs of Mr. 8S. EK. Britton, M.L.ELE,, the 
City Electrical Engineer, who conceived the idea of 
erecting on the site originally occupied by some 
disused flour mills, built by Hugh Lupus. Kap] of 
Chester, in the eleventh century, an electric power 
station in which electrical energy to supplement that 
produced at the city electricity works might be gener. 
ated. The mills adjoined the end of the old Romay 
bridge over the Dee and were acquired by the ( orpora- 
tion last year. The work of demolishing the funda. 
tions of the old building, forming those for the ney 
building, and underpinning the piers of the bridge 
were operations of some magnitude, but were success. 
fully carried out. The new building has been designed 
so as to fit in harmoniously with its surroundings, 
and it is estimated that the annual vield of energy 
from the turbine plant installed will Ix 
1,250,000 BLTLU., which will be produced at a cost, 
including capital charges, of about 0° 35d. per unit, 


about 


Unrest on Italian Railways. 

THe “ Little Parliament ~ has already been 
described in these columns — see THE ENGINEER, Aug, 
29th, ** The Moral of State Railways in Italy.” It is, 
in short, a body instituted by the Director-General, 
and consists of the representatives of the forty-six 
categories into which the Italian railway servants 
for the purpose of expressing their 
grievances. We could fail to the 
article above referred to, a tendency on the part of 
the delegates towards an exaggerated conception of 


are divided 


not notice, in 


their rights and powers, and towards an erroneous 
interpretation of their mandate. Under this latter 
heading may he classified the sending to the Director. 
General of a letter couched in unparliamentary terms, 
i measure, this, which was followed by the punish- 
ment of the two members who drew up the document 
and by a consequent agitation on the part of the 
personnel. This has shown itself ever since in the 
shape of systematic grumbling. 
of Italian railway servants are divided into four 
syndicates. A with militant intentions 
has been formed to combine them. Other 
agitation committees for obtaining the immediate 
redress of specified wrongs have sprung into being in 
Naples, Bari, Florence, and Ancona, while, to con- 
centrate these local efforts, a central body has arisen 
* Autonomous Com- 


The various classes 


cominittee 


now 


Zome under the name of the 
for Betterments “~~ Comitato 
miglioramenti. The original ** Little 
is therefore in a fair way to become the ** Mother of 
Little Parliaments,” and, if the law of atavism holds 
good, the prospects of peace on the Italian State 
Railways are certainly far from enticing. We, too, 
have not much to boast of in this respect at present ; 


in 
autonomo 
Parliament ~ 


mittee per 


but, as we have already said, we can only see, in any 
of management, an inevitable 


aggravation of present evils. 


CGiovernment 


Aerial Postal Service. 


DuRING the past month an attempt has 


been made to demonstrate the practical value of 


aeroplanes by organising a tentative service for the 


of mails from Paris to the = steamer 


leaving Pauillac for the West Indies, the idea being 


to extend by a few hours the time allowed for the 


postage of correspondence. The attempt was made 
by Lieutenant Rolin, who started from Villacoublay 
in the presence of the Minister of Commerce. ‘The 


aviator met with a slight accident on the way which 
delayed his journey, but he was, nevertheless, able 
to arrive with the mails before the departure of the 


In view of this success the Minister has 


He will pilot a biplane with 


Letters 








little hope was entertained of recovering alive anyone 


A great deal of difficulty has been encountered during 


the morning will be distributed at Nice in the evening. 
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AND ECONOMISER EFFICIENCY AND 
DESIGN. 
By ROBERT H. SMITH. 
No. I. 
INTRODUCTORY. 
Tre calculations developed in this paper are based 
new conception of the heating action in a 
poiler or other furnace—a conception, at any rate, 
yhich has, so far as the author is aware, never been 
; ibodied in any attempt to frame a scientific treat- 


BOILER 


upon a 


en : : ‘ 
ment of boiler design, and which certainly does not 
enter into any of the text-book or drawing-office 


niles for the design of boilers, although it is quite 
commonly, if not universally, recognised in a vague 
fashion by boiler users to be of great importance, 
In the text-book treatment of the subject the ignoring 
of the transmission of heat in the furnace by radiation 
is an instructive illustration of how incomplete are 
many of the scientific investigations of engineering 
matters and of how complacently such solutions 
are often accepted and acted upon for long periods 
of time. ‘The fact appears to be, and it is fully con- 
firmed by the latest exy erimental researches, that 
heat radiation in the furnace influences in a decisively 
important degree the thermal action in boilers, not 
only directly by heat transmission to the walls of the 
furnace itself, but also indirectly all along the flues 
through the modification it imposes upon the tem- 
perature of the gases as they leave the furnace and 
enter the flues or tubes. 

As this heat transmission by radiation occurs 
immediately at the front end of the passage of the 
heat through the boiler, it evidently affects largely 
the whele of the subsequent heat action. It is, in 
fact, a determining factor of the temperature reached 
by the nascent gases produced by combustion imme- 
diately above the fuel on the grate. 

The writer was led to this attempt to take due 
account of the radiant action by being called upon to 
systematise the calculations of heating surface and 
heating cuarantee of economisers. In the economiser 
itself radiation plays a very small and unimportant 
part; but the water heating obtainable in an econo- 
miser depends entirely upon the temperature and 
quantity of the gases delivered to it from the back 
end of the boiler, and these in their turn depend upon 
how much heat has been extracted from the gases in 
the boiler proper. Haphazard guesses, guided only 
by temperature and CO, records from existing 
boilers, are useless for the purpose of a complete 
scientific analysis of the whole plant intended to 
formulate a system for new design. Thus a re- 
examination of the whole thermal action of the fur- 
nace and boiler became necessary. 

The equation for the heat transmission from the 
gas flow through the flue or tube heating surface 
is also new, and is believed to be as close an approxi- 
mation to actual physical fact so far as ascertained 
up to date as is consistent with avoidance of such 
complexity of calculation as would render the results 
useless for practical application and avoidance of pe- 
dantic exactitude never justified by the degree of close- 
ness to which the data in boiler practice are ever known. 
The quality of fuel burnt varies slightly even from 
hour to hour, and the manner of stoking it varies 
still more. A large number of such small uncer- 
tainties always exist, and it is futile for the designer 
of a plant to aim at the avoidance of an error in caleu- 
lation which will certainly be masked ten or twenty 
times over by the differences of the actual working 
conditions from those reckoned upon in the design. 

Nevertheless, a rational scientific method of design 
following truly along the main lines of influence is 
of essential practical importance, and it is only by the 
use of really rational theory that all modern im- 
provement in every department of engineering has 
heen effected, 

In all formulas derived from such theory there 
must necessarily enter certain factors that can be 
obtained only by experiment and test. The factors 
of this sort that enter into the calculations of this 
paper have heen extracted from very voluminous 
and laborious arithmetical analysis, classification, 
and class-averaging, of all the published boiler and 
economiser records in Britain and Germany which 
the author has been able to procure. None of these 
calculations are given in this paper; they would 
occupy in detail very many times the bulk of the 
paper itself, which describes the conclusions arrived 
at only. A certain proportion of these records 
contains internal evidence of untrustworthiness, 
the various results given being found to be incon- 
sistent with each other or to involve impossibilities 
such as efficiencies greater than unity ; and these 
have, of course, been eliminated in taking averages. 
Many other tests are, unfortunately, incomplete in 

the sense that they do not furnish all the data needed 
for a rational analysis. One use of a rational theory 
of such a subject is that it indicates clearly what 
*xperimental evidence is needed for the purpose of 
determining the values of the physical factors or 


— entering into scientific formulas for future 
design, 


GENERAL PRINCIPLES AND NOMENCLATURE. 
The 
water 
mode 


heat transmitted in an economiser to the 
passing through it depends, first, upon the 
re adopted for circulating the water through the 
®nomiser and the manner in which the gases are 





led through it, and more particularly upon the close- 
ness with which the elements of the water flow and 
the elements of the gas flow are brought into near 
contact with each other ; secondly, upon the quanti- 
ties of water and of flue gas passing through the 
apparatus ; thirdly, upon the temperature at which 
the flue gases reach the economiser, and upon the 
extent of the economiser heating surface; and, 
finally, upon the covering or housing of the economiser 
to prevent external heat waste. The weight of gas 
reaching the economiser per pound of fuel burnt 
depends chiefly upon the quantity of air admitted 
to the boiler furnace in proportion to that which is 
chemically required for combustion, and its volume 
upon the reduction of temperature of these gases 
effected in passing through the boiler ftues. The 
quantity of air admitted per pound of fuel burnt is 
measured practically by the CO, percentage in the 
flue gases at the back of the boiler, the relation be- 
tween these two quantities being an inverse one, the 
CO, percentage decreasing as the quantity of air 
admitted increases. The amount of heat extracted 
from the gases in the boiler itself depends upon many 
elements in the design of the boiler, and upon the 
manner of stoking, with which the economiser manu- 
facturer is not directly concerned ; but these influence 
in such a very large degree the results that he obtains 
in the economiser that an investigation of the relation 
between the boiler and the economiser is absolutely 
essential ; and it is equally essential to the interests 
of those who are responsible for the economiser duty 
to obtain data from which the general functioning 
of the boiler can be calculated. It is only upon the 
basis of such data supplied upon the responsibility 
of the customer that the manufacturer of the econo- 
miser can offer any sort of guarantee of heating duty. 
Thus it becomes necessary to investigate in what 
manner the temperature of the flue gases at the back 
of the boiler depends upon the CO, percentage. This 
temperature of flue gas discharge from the bciler 
depends again upon the gas temperature in the bciler 
furnace, and, even for the proper consideration of 
economiser action alone, it is necessary to frame a 
theory upon which to estimate the boiler furnace gas 
temperature. The heat of combustion of the fuel 
is spent in two ways; partly in heating the gases 
which are the products of combustion, and partly 
by way of radiation of heat from the incandescent 
fuel upon the furnace grates. It is necessary to find 
out what is the law which governs the division of the 
whole heat generated into these two parts, and how 
each part varies with the quantity of air admitted 
to the furnace. Recent experimental investigations 
made by Professor W. A. Bone demonstrate the 
very large share of importance which radiation has 
in determining the efficient heating utilisation of 
furnace combustion. The importance of the radiation 
seems never to have been realised by boiler engineers, 
and the ordinary rules for boiler design practically 
ignore radiation altogether. The radiaticn of heat 
from the incandescent fuel varies with extreme 
rapidity with the temperature of this fuel, which, it 
may be here remarked, is practically all reduced to 
the condition cf coke before it becomes incandescent 
to that degree which makes it a material factor in 
the problem by reason of radiation. The admission 
of larger quantities of air reduces the temperature of 
this incandescent coke, and at the same time reduces 
the temperature of the generated gases; but as the 
radiation from the coke varies approximately accord- 
ing to the fourth power of its temperature, while 
the heat absorbed by the gases varies in proportion 
to the product of the temperature of these gases and 
their quantity, it follows, therefore, that the two 
portions of the generated heat, viz., the heat radiation 
and the gas absorbed heat, vary in very different 
proportions as the CO, percentage in the flue gases 
indicated upon the recording instrument rises and 
falls. 

It may be noted here that some uncertainty in 
utilising direct measurements of furnace gas tempera- 
tures arises from most of the instruments used for 
this purpose being heated simultaneously both by 
contact with the hot gas and by radiation from incan- 
descent surfaces. 

The nomenclature adopted for the various thermal 
quantities involved in the problem are as follows :— 


NOMENCLATURE, 
Weights. 


W = Weight of feed water heated per hour. 
F = Weight of fuel burned per hour. 
w= Ww = Weight of feed per pound fuel burned. 


k 
Temperatures. 
T, = Temperature of gases in furnace. 
leaving boiler and enter- 
ing economiser. 
T, = ¥; ., leaving economiser. 
= nn feed entering economiser. 
feed leaving economiser. 
=F saturated steam in boiler. 
T, = Boiler-room air temperature of air admitted 
to furnace. 


Quantities of Heat. 


" 
r, = 9° 9 


4 
4 = EP 
ts 





R = Radiation of heat in furnace per pound of 
fuel burned. 

R, = Ditto, when no excess of air is admitted to 
furnace, 


H, Heat of combustion per 1 Ib. of fuel burned 
“as fired,’ 7.¢., per pound of damp or 
wet fuel with actual combustion, whether 
complete or incomplete. 

Heat supplied to water and steam in boiler 
from temperature of feed to boiler (¢,) 
to superheated steam at given pressure 
and given superheat. 

Specific heat per 1 deg. temperature of total 
flue gases from 1 lb. fuel burned. 

h (T,; — T,) = Heat lost by gases per 1 Ib. 

burned in the boiler. 

h (T, — T.) = Heat lost by the flue gases in the 
economiser per pound of fuel 
burned. 

Heat gained by water in the econo- 
miser per pound of fuel burned. 


h = 
of fuel 


w (ty a 


Efficiencies. 


a w Hy, Ratio of heat received in 

2 h(T; — 7)) ~ the boiler by water and 
steam to the heat lost 
in the boiler by fuel 
and gas. 

; w (t, — t,) Ratio of heat received 

' h(T, — To) by the water in the 

; economiser to the heat 

lost by the gases in the 
economiser. 

n =1-eh/w=1 — (t — t,)/(1, — Te). 

(; = Boiler grate area. 

S, = Heating surface of the boiler. 


d, = Mean hydraulic depth of flow of flue gases 
past boiler heating surface. 


S = Heating surface of the economiser. 

IX = An economiser coefficient, constant for each 
style and general design of economiser. 

d = Mean hydraulic depth of the flow of flue 
gases past the economiser tubes taken 
with respect to the tube surface. 

n = The ratio of air admitted to boiler furnace 
to air required for complete chemical 
combustion. 

c= 700 sercentage of carbon in fuel “as fired.” 

y = Chimney draught in water gauge inches. 


BASIS OF RADIATION CALCULATION, 


The basis adopted for the calculation of the division 
of the whole heat of combustion into heat radiation and 
gas-absorbed heat is the following :—It is assumed 
that the whole heat of combustion is initially, but 
only instantaneously and evanescently, lodged in the 
nascent CO, gas, which is the product of combustion ; 
and that from this gas the heat is transmitted instan- 
taneously to the solid fuel and to the mass of gas 
in simple proportion to the respective differences of 
temperature between the CO, gas and the fuel on the 
one hand and the mass of inert or unburnt gas on 
the other hand. This basis furnishes an equation 
which leads to the determination of the relation 
between the temperature of the incandescent fuel 
and the temperature of the mass of the flue gases 
in the furnace ; and this again, combined with the 
value of the heat of combustion per pound of fuel 
burnt, enables the temperature of this furnace gas 
to be obtained. The equation is a complicated one, 
and very difficult to solve in direct form on account 
of its involving the fourth power of the temperature 
of the incandescent fuel. It is, in fact, an eighth 
power equation, which is not directly soluble by ary 
algebraic process. It has, however, been solved by 
the method of trial and error for a very large number 
of cases arranged in series, to give series of curves 
applicable to various qualities of fuel and to various 
measurements of the CO, percentage ; and the results 
of these calculations have been set out in a diagram 
the use of which avoids all necessity for difficult 
or tedious calculation, the quantities required being 
directly read off the scales on this diagram. 

By collecting together the results of these systematic 
series of difficult calculations in a table I was enabled 
to discover a very simple formula, which gives very 
approximately the same results as the above- 
mentioned excessively complicated and _ difficult 
equation. This simpler equation I have used to 
smooth out the minute irregularities resulting from 
arithmetical error in the solution of the difficult 
equation, and to calculate the ordinates of a series 
of curves representing the results. These calculations 
and the curves give the same results as the trans- 
cendental eighth power equation within one-half 
of 1 per cent. throughout the whole range of variaticn 
cf condition arising in the practical working of boilers 
and economisers. 

Throughout this whole investigation TJ have, in 
similar manner, never hesitated to reduce complicated 
laws to equivalent simple laws by approximations 
of the same sort as now mentioned. The results of 
boiler and economiser tests never accord with the 
true facts to any minute degree of accuracy; and 
even when the figures resulting from careful and 
responsible tests are regarded as exactly accurate, 
the actual conditions in working vary from day to 
day, and even from hour te hour, by several per cent. 
Thus I have in this investigation considered it would 
he futile and pedantic to aim at any minute degree 
of exactitude. It has been sufficient that I should 
endeavour to secure that at each stage of the investi- 





gation I was working along the correct lines and 
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getting results that vary in the same way as they are 
known to vary in practice. These results arising 
in practice are not now known with exactitude in 
respect to quantity, and it is improbable that any 
future tests will be conducted in such manner as to 
give measurements showing the exact variation of 
the quantities involved. The present investigation 
has for its object the substitution of definite informa- 
tion as regards these variations for the vague and 
erratic knowledge that results from practical experi- 
ence. This latter enables those who have real 
experience of this kind extended over any consider- 
able period to guess roughly what the results under 
any given conditions ought to be; but such guesses 
are necessarily very rough, and may very well deviate 
from the truth by even as much as 20 or 25 per cent. 
The substitution of exact guidance by the help of 
fairly simple algebraic relations will not only help 
towards the more accurate and safer estimates of 
the proper economic size of boiler and economiser, 
and of the safe heating guarantees to supply along 
with these estimates, but it will also assist greatly in 
guiding the future accumulation of experimental 
fact, and the proper analysis of such series of experi- 
mental measurements. 








TYPICAL SHIPS. 
No. IIL* 
A STEAM YACHT. 

A FAVOURITE theme of the socialist orator is the 
useless expenditure of the rich on their luxuries, and 
amongst these luxuries may well be included yachting. 
But avery little consideration, or a very little know- 
ledge, would soon show our friend that the cost of 
a big steam yacht is anything but wasted expenditure. 
The vessel finds employment for a number of men, 
not only during construction, but during the whole 
time she in commission. Platers, riveters, 
shipwrights, boilermakers, cabinet makers, _ sail- 
makers, boat builders, &c., all find employment up 
to the time that she is handed over, and then a large 
staff of ofticers, deck hands, stewards, cooks, and so 
on, come on the scene ; surely these are no unworthy 
objeets upon which the rich man may spend his 
money. The building of a big steam yacht means, 
indeed, the laying out of a sum of anything from 
£40,000 to £80,000 or more in wages and materials 
spread over a period of some twelve months or so. 
In addition to the above there is the oftice staff in the 
various departments of the builders’ yard to be con- 
sidered. The building of a yacht, too, means employ- 
ment in quite a different direction from that involved 
in the construction of a commercial vessel. The 
prospective owner may or may not be a gentleman of 
leisure, at all events he is not a naval architect, nor 
has he a naval architect or a consulting engineer 01 
his permanent staff; he therefore calls in the expert 
who has made a special study of steam yacht con- 
struction and design, such as the well-known firm of 
Messrs. G. L. Watson and Co., of Glasgow, the 
designers of four American Cup challengers and 
of the Sapphire, which we have taken as the yachi 
to illustrate the third of our typical ships. It is only 
through the intermediary of such a firm that the 
building of a yacht becomes a matter of business on 
both sides. For the constructor it of course, 
already a serious matter; he will have guarantees 
as to speed, seaworthiness, coal capacity, &e. &c., to 


Is 


1S, 


fulfil, together with more or less extended trials to | 


prove that the engines are all right. The owner can 
never spare time to look into the thousand and one 
little details, any one of which he would miss on a Jong 
cruise if it found no place in the completed yacht. 
He has certain main conditions in his mind which he 
requires to be fulfilled—the details he must leave to 
his designer. 

[t will be interesting here, again, to follow our usual 
practice and look into the conditions upon which the 
yacht owner will lay the greatest stress. He will, of 
course, first have to decide whether he proposes to 
use his yacht for short cruiscs—say, round England 
and across to the Continent—or whether he wishes 
to prolong his trips to other parts of the world ; 
he will, too, have to decide as to what number of 
guests he will take with him. These points will have 
an important bearing upon the seaworthiness, coal 
capacity, and comfort required, and will therefore 
chiefly affect the size of the boat. Then, too, he will 
have some idea as to the speed at which he will wish 
to proceed, though this idea may be modified when 
he finds what the cost of each knot after a certain 
speed will come to, and this affects the amount of 
space to be allowed for the machinery. These, then, 
are the main features which will give the outline 
dimensions of his yacht. Whatever the size, the owner 
will demand that the existence of the propelling ma- 
chinery shall not be brought too prominently to his 
notice, either by noise or vibration. Fuel economy 
may or may not be an important consideration. 
Furthermore, he will require that he shall be able to 


live in approximately the same state of comfort that | 
he enjoys when he is in his own home ; this means the 


provision of baths, ice-houses, electric lighting, 
drawing-room, library, &c. Provided that the purse 
is an ample one the conditions are none too onerous. 
If, however, the owner insists upon putting a very 
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strict limit to the sum which his yacht is to cost, the 
matter is not so simple, and it will rest with his naval 
architect to lay before him the pros and:cons of the 
various alternatives, and generally to indicate to 
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will take him with certainty and safety fr 
| to another without too great expenditur 
| or in running costs, and without, as we 
noise or vibration. 
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him the best compromise that can be obtained for 
the money. 

It will, of course, also rest with the naval architect 
to place before the owner the various alternative 





Fig.1—THE TWIN-SCREW STEAM YACHT 





SAPPHIRE 


Up to the present moment we are afraid that for 
the first reason we have given it may be some time 3 
before Diesel engines appear on a large yacht. Con. 
fined, as the vessel will probably be, to the neigh 
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Fig. 2-ONE OF 


forms of motive power and so on; for instance, 
probably every naval architect to-day is anxious to 
be the first to be responsible for the design of a large 
yacht fitted with internal combustion engines, say, 


THE 


teen t RAN eas 


LIFEBOATS 


bourhood of England for the greater part of the year, 
the present high price of fuel would also be a very 
severe objection. The two outstanding advantages 
to he gained from the yachtsman’s point of view 
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Fig. 3-VIBRATION DIAGRAMS 


of the Diesel type, but he will have to bear in mind 
that the average yacht owner is not a pioneer, and does 
not wish to make experiments or run the risk of having | 
any trouble. What he wants is to have a boat which 


would be, first, that the yacht would be able to 
get under way at any time rapidly enough to meet the 
whims of the most capricious owner, At the present 
day with- steam machinery, if the owner desires to : 
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‘tart at a moment’s notice, it is necessary to keep 
one , on the boilers night and day ; otherwise it is 
ne ss ier of some hours before the yacht can be moved. | 
Th "I second point is the delightful ease and cleanliness | 
ay he bunkers can be filled up. Up to the | 


with which t . | 
present no means have apparently been discovered of 











Fig. 4—THE STEAM YACHT BESSIE 


overcoming the terrible object ions to coaling on board | 
avacht ; only in the case of large yachts where there 
is height enough to allow coaling from the side ports 
can the objection be even mitigated. 

Again, the naval architect must be able to 
answer any question which may be put to him as to 
the advantages and disadvantages of steam turbines, 
and would probably say that practically all yachts | 
have a speed too low to admit of the efficient use of 
turbines owing to the high revolution speed required 
for the propellers and the loss of the efficiency 
attendant thereon, Certainly he will be able to meet 
this objection by suggesting the fitting of helical 
vearing, as has been done on some few cargo and 
passenger ships in order to reduce the propeller revo- 
lutions. But here he will be met by the difficulty, 
which has not yet been fully overcome, of the noise 
ef the gearing, which would be absolutely fatal for 
yacht purposes. He should be fully acquainted 
with such alternatives as the F6ttinger and Hele- 
Shaw hydraulic transmissions. Here he will have the 
double advantage of silence and a means of reversing, 
so doing away with his astern turbine; but with the | 
Fottinger, at all events, he will find that the possible 
ratio of reduction is limited. He may even go| 
further and consider in all its bearings the possi- 
bility of a combination of helical gearing with a trans- | 
mission gear. Here he will get a means of reversing 
and practically unlimited reduction ratio, but he 
may still be troubled by the noise. All these points | 
then, the naval architect must have at his finger ends. 
He will also be responsible for the ship having a grace- 
ful and yachty appearance, and though this is by now 
more or less stereotyped—the clipper bow, long counter 
stern, two light pole masts, and a single funnel, &c¢.— 
the least little thing. in the position or rake of 
the masts or funnel, or in the sheer or the curve of 
the stem, &¢e., will make all the difference between 
a pretty boat and a failure. There are, of course, 
exceptions to this convention in cases where the owner 
has strong views as to what his boat shall look like. 
We can recall, for example, one or two instances in 
which he has taken a sea-going tug and even a cruiser 
for his model. ‘There are, too, many possible varia- 
tions in arrangements, such as awning, shade or spar 
decks, &e. 

_ The Sapphire, as will be seen from our Supplement, 
ix of the conventional type, though both the bow 
and counter appear to have somewhat less over- 


| in fact, and every possible provision 


obtained on deck for a given water-line length, while | 
in the event of a collision less serious results are likely | 
to occur to the rammed boat. Besides this, a clipper | 
bow provides a beautiful flare to the forward sections, 
thus making a better and drier sea boat; generally 
speaking, in fact, it may be said that a yacht is prob- 
ably a better sea boat than a commercial type of 
ship of the same size. From a yacht point of view 
the clipper bow has a further advantage, in that, by 
reason of the above-mentioned flared sections, the 
anchor can be housed in the hawse pipe without 
damaging the owner’s precious paint as it comes up. 
It should, however, not be forgotten that for the 
same water-line length the clipper bow is, of course, 
more expensive and heavier. 

The Sapphire was built for 
Bedford, by John Brown and Co., 


the Duke of 
Limited, of 


| end which lead to the necessary blocks. 


page. It hastwo independent barrels, each capable of 
being run in the same or opposite directions, that on 
the left being for lifting or lowering the load and 
that on the right for luffing the derrick, each being 
provided with self-sustaining brakes which come 
into action directly the control handles are placed 
in the ‘“ off’’ position. The winch is very neat, 
being, in fact, specially designed for yacht use, 
and the cover makes it look just like a large 
skylight, with outlets for the wire ropes at the after 
When using 
the winch the motor runs continuously, a special 
starting switch being arranged for applying the powers 
to the ropes. The winch is capable of dealing with 
loads up to 12 cwt. at 50ft. per minute, the grooved 
drums being of sufficient size to take on the full length 
of the hoisting or luffing ropes without overlapping, 
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Clydebank. She is 251-4ft. in 
length, 35-15ft. in beam, and 
18-15ft. deep, and has a Thames 
measurement of 142 tons, and is of 
what is known as the shade deck - 
type with topgallant fo’e’stle with 
single funnel, and has generally a 
standard yacht appearance. She 
has been very strongly built, greatly 1}. 
in excess of Lloyd’s requirements, 


has been made for safety ; a double a 
bottom extends for a good part of | 
her length, and a number of water- 
tight bulkheads and flats are fitted. 
She has, of course, a Marconi appa- 
ratus and a big supply of boats ; 
two lifeboats, one of which, 
shown in Fig. 3 on page 486, is of special 
design and as nearly unsinkable as possible ; a life- 
boat cutter, two dinghies, a 30ft. steam launch, a 30ft. 
motor launch, and two life rafts, while there is also 
a 22ft. motor launch which is chiefly used for the 
carriage of luggage. All the launches have been 
designed by Messrs. G. L. Watson and Co. and built 
by Saunders and Co., Limited, of Cowes, on their well- 
known double-skin planking system, and have been 
specially designed for use in heavy seas, speed being 
«a secondary consideration. ‘lhe engines and boilers 
for the steam launch were built by Simpson, Strickland 
and Co., Limited, while the motor for the 30ft. launch 
was supplied by the Wolseley Company, that for the 
22ft. launch being by Tylors. All the boats are 
arranged to be hoisted by steam power by means of 
neat little capstans fitted on the casings driven by hori- 
zontal engines underneath the shade deck and supplied 
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Fig. 5-ELECTRIC LUGGAGE WINCH 


hang than is to be seen in many modern yachts ; by Messrs. Reid—see Fig. 6. In addition to this a 


by the same designer. 


how 


looks, as a eurved stem is undoubtedly 


vraceful than a straight one. 


other advantages ; for instance, more room can be | sary. 


} Of course, the clipper | very interesting electric winch by Chambers, Scott and 
is generally fitted to yachts as a matter of | Co. is fitted for hoisting luggage on board from the 22ft. 
more | motor launch, and as this work has often to be done 
It has, however, | in heavy seas, the greatest nicety of control is neces- 


The winch is shown by an illustration on this 
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Fig. 6—STEAM 


so that there is no chance of fouling. The motors 
are of the Laurence Scott and Co. Admiralty standard 
pattern and drive the drums through machine-cut 
gearing ; by this means it is found that the weights 
to be hoisted are under absolute control and the 
luggage can be loaded or unloaded in quite a heavy sea. 
All the other deck machinery is steam driven, and 
among it is to be found a steam windlass and, of course, 
a steam steering gear, while there is also a big steam 
capstan for warping. The electric lighting plant is 
in duplicate, and is of the compound enclosed type by 
W. H. Allen, Sons, and Co., Limited, of Bedford, 
while powerful storage batteries are provided for the 
purpose of lighting the ship at night and when in 
port with no steam on. Hot water radiators are fitted 
for heating the yacht throughout, and large refrigerat - 
ing chambers are part of the outfit ; this machinery 
is of the CO, type, built by J. and E. Hall, Ld. 

With regard to the accommodation, there is a range 
of deck-houses on the main deck under the shade 
deck, which are built of steel and then panelled over 
in teak; the ordinary shipowner would, of course, 
be content with the steel deck-house painted to look 
like teak. The owner’s private sitting-room, with 
lavatory attached, is right forward on this deck ; 
then comes the dining-room and the main vestibule 
or companion way. Immediately adjoining the 
dining-room come the pantry and galley with a 
separate alley-way connecting them. Communica- 
tion between the dining-room and the owner's 
bedroom and dressing-room aft is obtained by a 
corridor running fore and aft inside the deck-house 
on the starboard side. 

The machinery of a yacht always provides a spec- 
tacle of some interest to the guests, and what miglhit 
be termed an inspection platform is formed above the 
machinery for the purpose of allowing it to be viewed. 
It always seems to us a matter of interest to watch 
a good set of reciprocating machinery at work, and 
for this reason we cannot help feeling sorry for the 
adoption of turbine machinery, which provides 
absolutely nothing in the way of a spectacle. On 
the shade deck is to be found the drawing-room right 
forward, with large windows commanding a view 
ahead and on each beam; then comes the captain’s 
room and chart-room with a fine smoking-room aft 
of the funnel with the Marconi room attached. On 
the lower deck is a range of state-rooms forward and 
aft of the machinery space, access to which is obtained 
by a companion way from the main vestibule and 
another from a vestibule towards the after end of the 
shade deck. Accommodation can be found here for 
six guests, each state-room having its own bath- 
room, &c., attached. Forward on the same deck 
are the officers’ quarters, the firemen’s and seamen’s 
quarters being in the eyes of the boat, reached, of 
course, by their own ladders. It should be noted 
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that the firemen are entirely separated from the 
ordinary seamen, while a special passage is provided 
below this deck to enable them to reach the stokehold 
without coming on deck—in Atlantic liner fashion. 
Special accommodation is also provided on the cabin 
deck at the aft end for the private servants, with 
separate entrance from the main deck. The style 
of decorations in the cabins will be seen from the 
engravings ; all this decorative work has been carried 
out under the personal supervision of Mr. F. Bennett- 
Goldney, F.S.A., who was also responsible for the | 
design of the salcon fittings, china, &e. | 

We have already mentioned the importance of the | 
elimination of vibration on yachts, and this matter | 
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though it is called an auxiliary boiler, is nevertheless 
arranged to work under forced draught and has 
connections to enable it to assist the other boilers in 
supplying steam to work the main engines. The 
forced draught is on the closed ashpit principle. 
Running at 169 revolutions per minute the engines 
develop a combined horse-power of about 3400, which 
gives the yacht a maximum speed of just over 15} 
knots with forced draught. The cruising speed of 
13 knots is obtained under natural draught. The 
four cranks are balanced on the Yarrow-—Schlick 
Tweedy system, as being, next to turbines, the best 
method of overcoming the vibration difticulty. As 
will be seen from the drawings and engravings, the 












































Fig. 7—MAIN BOILER 


has been very carefully studied in the case of the | condenser is combined in part of the cast iron back | 


Sapphire. In order to ascertain diagrammatically how 
far the difficulty had been overcome, a Pallograph was 
fitted on the occasion of the trials. On the first test 
the Pallograph was fitted about amidships and resulted 
in diagram A, Fig. 3, from which it was seen that the 
absence of vibration was so remarkable that doubts 
were expressed as to the accuracy of the machine and a | 
further trial was made by special experts. _ The result 
obtained, however, was the same and the machine 
was then taken right aft to the taffrail when the record 
B was obtained. Here naturally the vibrations were 
very much greater, but, even so, they are very trifling. 
The curious irregularity of the line indicating the 
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horizontal vibrations is, we are informed, probably | 
due to steering. 

It is, of course, the machinery that will prove of | 
the greatest interest to our readers. It consists of a 
pair of four-crank triple-expansion engines driving | 
twin propellers running outwards. The high-pressure | 
and medium-pressure cylinders are 18in. and 29in. | 
diameter respectively, and the two low-pressure | 
cylinders are each 32in. diameter, all having 27in. | 
stroke. The engines are so arranged thatgaccording | 
to the specification, one man can handle both engines. | 
We rather suspect, however, that this would not be | 
practicable in the event of the ship being manceuvred | 
in narrow waters. Steam is supplied at a pressure | 


| fitted with Lamont balance cylinders. 


columns, the front of the engines being supported 
on polished steel columns ; the guides on the back | 


columns are, following the usual practice, water | 
cooled. Piston valves are fitted on the high-pressure | 


and medium-pressure cylinders and flat valves on the 
two low-pressure cylinders, the slide valves being 
Stephenson 
link gear with ordinary double bar links is provided, 
and generally the engine partakes of the ordinary 
marine type, the bright parts being, of course, spe- 
cially highly finished to meet the yachtman’s require- 
ments. We need not be surprised to find that United 
States packing is fitted on all piston and slide valv, 


Fig. 8—-PORT ENGINE OF THE SAPPHIRE 


rods, nor that other details in the engine-room are 
more or less on the elaborate side, such as the air 
pump, circulating pump with “extra finish,” feed 
heaters, filters, evaporators, &c. &c. Another point | 
which must be specially valuable from the yachts- 
man’s point of view is the diaphragm ash arrester 
placed in the funnel; “stokers”’ are a nuisance on 
any ship, but absolutely intolerable on a yacht. Asa 
further safeguard the donkey boiler funnel, which is 
separate from, but inside the main funnel, is fitted 
with its own ash arrester. The whistle is fitted 
with an automatic draining arrangement so as to be 
always ready for immediate action without the | 


> 


preliminary ‘‘ wheeze ’’ which is even now so often | 


| in hand below their guarantee. 
|a speed of 15-62 knots was obtained, the boilers 
| making plenty of steam. 
| was also made with the auxiliary boiler alone under 


| give an illustration. 





blasts in case of fog. It appears to us that the 
inventor’s mind might well be turned to some device 
for confining the noise from the whistle used as a fog 
horn to the outside air and sparing the ears of the 
yachtsman and his party from what is, to say the 
least of it, a very great inconvenience at sea, — 

On the trial trip progressive speed trials were ryy 
in order to obtain the revolutions at all speeds, and 
on the twenty-four hours’ continuous run at 13 knots 
the coal consumption was very carefully tested under 
ordinary cruising conditions—that is, with all 
auxiliaries, including the refrigerating and cloctric 
lighting engines, at work, just as would be the case 
in ordinary running at sea. The conswnption under 
these conditions and with coal specified not to pe 
hand picked or washed left the builders a nice iiargin 
On the full-speed trial 





A very interestiny trial 


steam and with a good breeze and a slight sea a speed 


| of 6$ knots was obtained under these conditions, the 
| ship being well under command and steering casily, 


The importance of this trial lies in the fact that the 
yacht can thus be moved from berth to berth without 
raising steam in the main boilers and without the 
necessity for employing a tug. 

The Sapphire is the latest big steam yacht built 
in this country, and is one of the many steam yachts 
designed by Messrs. G. L. Watson and Co. The first 
steam yacht designed by this firm was, by the way, 
the little 32-ton yacht Bessie, built in 1878, of which we 
This boat was only 60ft. long 
by 1lft. beam, and forms an interesting contrast with 


| the magnificent yachts now turned out by the tirm. 
|The present Sapphire replaces the first boat of the 


same name and by the same designers, built about 
eighteen years ago, a single-screw yacht of just over 
1000 tons. 








RAILWAYS AND THE STATE. 
No, II,* 

A HISTORY OF THE BRITISH 

LEGISLATION, 
RAILWAY legislation in this country was originally 
based on the law appertaining to canals. We find, 
for instance, that Section 67 of the Act-——-33 George LIL., 
ce. 80—for constructing the Grand Junction Canal 
says :—* In consideration of the great charge and 
expense it shall be lawful to ask, 
| demend, take and recover the several rates 
hereinafter mentioned for the tonnage and whartage 
of all minerals, merchandise, and other goods. ‘ 
For all lime and limestone the sum of one farthing 
| per ton per mile. For all cattle, sheep, swine, and 
lother beasts, and all flint and other stones, and all 
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bricks, tiles, slates, sand, and fuller’s earth, and all 
ironstone, pig iron, and pig lead, and all kinds o! 


| manure (except lime), the sum of one halfpenny per 


ton per mile. For all coal and coke, the sum of three 
farthings per ton per mile. For all other goods, 
wares, merchandise and things whatsoever, the sum 
of one penny per ton per mile.’ It is interesting to 
note that the same section proceeds to say that rates 
might be lowered and raised again—but the above 
maximum must not be exceeded—“ as often as 1! 
shall be deemed necessary for the interests of the said 
navigation.” 

From Section 74 of the same Act we may get an 
idea of what was expected would happen with rail- 





of 180lb. by two main three-furnace single-ended | heard; it also has an automatic electric actuating | —_ ne 


Scotch type boilers and one smaller boiler, which, 


device which can be switched on to give the regular 


* No. I. appeared October 31st. 
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STARBOARD ENGINES OF THE STEAM YACHT SAPPHIRE 
JOHN BROWN AND COMPANY, LIMITED, CLYDEBANK, ENGINEERS 
(For article see page 486.) 



































roads, 7.e., that they would be used, as canals were, 
by anyone who was prepared to pay the toll. This 
clause said :—‘‘ All persons whomsoever shall have 
tree liberty to 
use the said canal and collateral cuts with any boats 


the said wharfs and quays for loading and unloading 


. | 
navigate and pass upon and | 


such less distance as the said Company or their Com- 
mittee shall think fit.” As with turnpikes and canals, 
the tolls might be leased. Section 65 said :—“ All 
persons whomsoever shall have free liberty te . 


| pass upon and use the said railway with wagons or 


or vessels (of pleasure or otherwise) and to employ | 


and also to use the said towing paths with | 


tien or horses or other cattle for hauling and drawing 
such boats and. vessels upon payment of such rates 
ho not exceeding the sums _ hereinbefore 
Mentioned.” 

The first Act for a railway was passed in 1801— 
cy George III., ¢. 33—and was for the Surrey Iron 
Railway between Croydon and Wandsworth. As 


Canal Acts ordered milestones—the Grand Junction | 





| 


| 


other carriages upon payment of such 
rates.’ There were four classes of consignments— 


dung, 2d. per ton per mile ; limestone, chalk, sand, 
bricks, &ec., 3d. per ton per mile ; tin, copper, iron, 
coals, flour, potatoes, &c., 4d. per ton per mile ; and 
“all other goods,” 6d. per ton per mile. 

The Stockton and Darlington Act (1 and 2 George IV., 
c. 64) had similar tolls to the above. Nothing was 
said about passengers in this Act. That was reserved 
for that of 4 George IV., c. 33, which, in Section 8, 
said :—‘* That it shall be and may be lawfulto . . 


above required them every quarter of a mile—so this | make and erect such and so many loco-motive or 


Act ordered them one mile from each other, 


‘“‘or at | moveable engines . . . 


and to use and employ 





same.” Section 22 states that a sum not exceeding 
6d. per mile might be charged for “ every coach, 
chariot, chaise, car, gig, landau, waggon, cart, or other 
carriage which shall be drawn or used on the same 
railway or tramroads for the conveyance of passengers 
or small packages or parcels. Later Acts gave 
authority to the companies to charge a “ reasonable 
sum ”’ for locomotive power and where carriages and 
wagons were provided another reasonable sum for 
conveyance. The sums were not fixed, as it was 
expected that the competition of canals and other 
carriers would ensure the charges being within 
reasonable limits. 
A BOARD OF CONTROL, 

It was, however, early recognised that railways 
could not be treated as canals were. In 1839 the 
Select Committee on Railway Communication said 
in its second report :—‘‘ Any person, with the mere 
authority to place an engine and carriages on a rail- 
way, would be practically unable to supply his engine 
with water or to take up or set down his passengers at 
any convenient station or terminus and, indeed, 
would be placed in such a disadvantageous situation 
that all competition with the company would be 
rendered impossible.’ The Committee also said 
in the same report that ‘‘ the general interests of the 
community must sometimes be at variance with: the 
interests of the railway proprietors and that in such 
cases the combination of capitalists, held together 
by common advantage and guided by able directors, 
will probably prevail against the disunited efforts and 
casual resistance of the public.” The Committee, 
therefore, considered that a supervising authority 
should be exercised over all the arrangements in which 
the public was interested. It seemed advisable that 
this control should be in the hands of the executive 
Government, and that it was-expedient to vest it in 
a Board attached to the Board of Trade, and on this 
Board there should be, in addition to the President 
and Vice-President of the Board cf Trade, one cr two 
engineer officers of rank and experience. 

In 1840 another committee made a similar recom- 
mendation, but although railway legislation was car- 
ried in that year, and again in 1842, nothing was done 
until after the Gladstone Committee of 1844. © This 
Committee led not only to the Cheap Trains Act and 
to the terms under which State purchase could be 
arranged—included in the same Act—but to the 
creation in August, 1844, of Lord Dalhousie’s Beard, 
which was thoroughly to investigate all railway 
schemes. The Private Bills Committees were, how- 
ever, jealous, and Parliament disagreed with many 
of the Board's report, so that it came to an end. 


THE RAILWAY COMMISSION OF 1846. 

By 9 and 10 Vict., c. 105, a Railway Commission 
f five members was appointed as a result of the report 
of yet another Select Committee held in 1846, in 
which year, by the way, there were three parlia- 
mentary inquiries connected with railways. This 
particular committee, presided over by Mr. James 
Morrison, in referring to the procedure by Private Bill 
Committees, said :—‘‘ Objectionable as the mode 
of proceeding before Committees confessedly is, and 
erroneous as their decisions may sometimes have been, 
this evil sinks into insignificance in comparison with 


i . . 
that to which the country has been exposed for the 


want of a Board of high character, connected with the 
executive Government, to watch over the public 
interests in railway affairs.’ To this Comunission 
were delegated the powers as to railways then vested 
in the Board of Trade, and it was, the following year, 
sought to give the Commission further authority over 
railways. New schemes were to be submitted to it 
and examined, and rates, fares, and even the working 
of trains were to be subject to the control of the Com- 
mission. Parliament was, however, unfavourable, 
and these further powers were not granted. Jn fact, 
in 1848 some of the duties ef the Commission were 


{ re-transferred to the Board of Trade, and in 1851, by 


14 and 15 Vict., c. 64, the former body was dissolved 
as from October 10th of that year. 

The Railway and Canal Traffic Act of 1854—17 and 
18 Vict., c. 31—was the result of the Cardwell Com- 
mittee’s report of 1852-3. It called upon railway 
companies to make arrangements for receiving and 
forwarding traffic without unreasonable delay and 
without impartiality. In case of complaint traders 
could apply by motion or summons to the Court of 
Common Pleas, whence a writ of injunction could be 
issued and penalties—not exceeding £200 a day— 
inflicted should the writ of injunction be disobeyed. 
This piece of legislation was the first and is still the 
principal enactment as to reasonable facilities, undue 
preference and facilities for through traffic, and was 
as stated by the Select Committee of 1872, “‘ a measure 
vauable in fact and most important in its scope and 
intention.” It would also appear to have had the 
effect of settling matters, as apparently there Were 
no further inquiries into railway matters until the 
Devonshire Royal Commission of 1865. 

An important measure, to which little attention 
has been devoted, was, however, carried in 1864. 
This was the Railways Construction Facilities Act— 
27 and 28 Vict., c. 121. Under it a company wishing 
to build a railway may, if the owners of the land 
required for such are willing to sell, go to the Board 
of Trade for a certificate. There was a clause that 
allowed a railway or canal company to object, and 
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such objection would prevent a certificate being 
issued, but this clause was modified by the Act of 
1870. Very little use has been made of this Act ; 
the only case of recent years has been in connection 
with the land for the deviation works of the Bray 
and Wicklow Railway—possibly because Sections 14, 
15, and 16 say that the certificate must be laid before 
both Houses of Parliament, and if either House 
‘within six weeks” resclves that the certificate 
ought not to be made, the same shall not be further 
proceeded with.” 

In 1865 came the Devonshire Royal Commission, 
which we mentioned last week, the only result of 
which was the Act of 1868-——31 and 32 Vict., c. 119- 
the main and principal portion of which dealt with 
the form of accounts. This Act, in Seetion 17, also 
ordered a railway company to render on request 
statement showing how charges for carriage were 
arrived at. 

The Select Committee, to which reference was 
also made last week, followed in 1872. The Jabours 
ot this body led to the revival of the Railway and 
Canal Commission under the Act of 1873—36 and 37 
Vict., ¢. 48—but, although recommended by the 
Committee, the same Act did not lead to the adoption 
of uniform classification. The Commission was given 
power to decide whether a through rate or fare pro- 
posed by one company was reasonable, and to decide 
in what proportions it should be divided. The 
Comunission did not give entire satisfaction, probably 
because the members were only appointed for five 
years and afterwards to the end of the then next 
session of Parliament, and, as a result of the agitation 
and inquiries as to rates, a new Commission was 
estabiished under the Railway and Canal Traffic 
Act of 1888—51 and 52 Vict., e. 25—which was to be 
permanent. All rates were to be revised and a new 
classification and schedule of maximum rates sub- 
mitted, which rates were to include the charges for 
ronveyance and terminal services. 

Section 31, generally known as the Conciliation 
Clause, empowered the Board of Trade to call on the 
railway company to explain should a complaint 
be received, and to endeavour to arrange the matter 
amicably, and so avoid the case going to the Railway 
Commission. In 1891 and 1892 the various Confirma- 
tion Acts were passed, and as the companies then 
started raising their rates to the new maxima further 
investigation was necessary, and this led to the 
Shaw-Lefevre Committee of 1893 and the Railway 
and Canal Traffic Act of 1894—57 and 58 Vict.,c. 54— 
under which, if the companies increase their rates 
even if the advanced rate be within the maximum, 
and objection is raised, and provided the Board of 
Trade cannot adjust the complaint, the Commission 
shall hear and determine the complaint. 





NARROW GAUGE PASSENGER LOCOMOTIVES 
FOR SOUTH AFRICA. 

We illustrate on this and on page 491 one of a set of 
ten eight-wheel coupled passenger locomotives which have 
just been built by the North British Locomotive Company, 
Limited, of Glasgow, for the South African Government 
Aailways. 

For a 3ft. Gin. gauge locomotive the size of the boiler ts 
probably the most remarkable feature. The barrel is 
oft. 7}in. diameter, enlarged to 6ft. 2}in. at the five-box 
end. The fire-box is of the “combustion chamber ”’ 
type and the boiler tubes are 18ft. 3in. long. The super- 
heater is of the “‘ Schmidt” design. The surfaces are 
as follows :—Heating surface of fire-box, 186 square feet ; 
and of tubes, 2106 square feet; total, 2292 square feet. 
The heating surface of the superheater is 554 square feet. 
Grate area, 37 square feet. The working pressure is 180 Ib. 
per square inch. The cylinders are 21 }in. diameter by 


28in. stroke and are fitted with piston valves Ilin. dia- 
meter. The valve gear is of the Walschaerts type with 
screw reversing gear. The coupled wheels are 4ft. Gin. 
diameter, the front bogie wheels 2ft. 4}in., and those of 
the hind truck 2ft. 9in. The rigid wheel base is 9ft. 7in.- 
the front coupled wheels are flangeless—and the total 
base of the engine is 32ft. 2in. The main frames and front 
bogie frames are of the “* bar” formation. The springs 
of the driving wheels—second coupled—are compensated 
with those of the third and fourth coupled and with the 
hind truck. 

Among the general fittings may be noted :—Finger 
grate with steam shakers, speed indicator with recorder, 
and muffled safety valves. The tenders are of the double 
bogie type and carry 4000 gallons of water and 8 tons of 
fuel. The weights in working order are for the engine 
86 tons 7 ewt., and for the tender 47 tons 5ewt. The 
weight on the coupled wheels is 62 tons 7 ewt. 

These Jocomotives are, in very great measure, duplicates 
of two constructed in 1910 by the same company, to the 
designs of Mr. H. M. Beatty, C.M.G., lately chief locomo- 
tive superintendent of the Cape Government Railways, 
and under the inspection of Mr. H. G. Humby, consulting 
engineer to the South African Railways. The “1910” 
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FRONT ELEVATION AND SECTION 


locomotives were not fitted with superheaters and had 
20}in. cylinders with cast iron D slide valves and Stephen- 
son link motion, but as the new engines are intended for 
the same service some particulars of the working of the 
former may be of general interest. The service is on the 
160 miles of road between Cape Town and Touws River. 
The sketch herewith shows the comparative elevation of a 
few points on this journey, with similar elevations—in 
dotted lines—for the Crewe—Carlisle run, and will convey 
to the mind a clear conception of the difficult country 
traversed. In the detail profile the first 130 miles are 
fairly easy, with ruling gradients of 1 in 66 compensated 
for curvature, followed by a 16-mile ascent of the Hex 
River Mountain with almost continuous gradients of ] in 40 
with 5 and 7-chain curves. The last 14 miles into Touws 
River—the locomotive changing station—are on a slightly 
down gradient. 

The maximum weight of the passenger train is 450 
short tons, which is taken unassisted to the foot of Hex 
River Mountain, where a banking locomotive is attached. 
The time-table speed is 25 miles per hour between stations 
and 16 miles per hour up the mountain. This means, 
with single-line working and frequent tram crossings, that 
35 to 45 miles per hour have to be regularly maintained 
on the more favourable portions of the main line. 

The two locomotives built in 1910 have, we are informed, 








recently been stopped for their first overhaul after running 
110,000 miles: The wear of the tires of the bogie wheels, 
which were not changed or turned up during this mileage, 
was quite normal{and did not necessitate any excessive 
turning down of the tread in order to bring the flange up 
to full section. This result is attributed to the flexibility 
of the swing link spring-controlled leading and trailing 
bogies, which, while they easily follow the contortions of 
the 5-chain curves, keep the locomotive quite steady when 
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REAR ELEVATION AND SECTION 
running at high speeds upon fairly straight roads. ‘The 


high boiler centre of these locomotives, which is 6in. more 
than double the gauge, is, it is claimed, no disadvantage 
from the point of view of speed, as the engines have been 
timed tp to 50 miles an hour and over, running steadily and 
smoothly. They are said to be steadier than many of the 
older and smaller locomotives with much lower boiler 
centres. Smooth running of long-stroke small-wheeled 
locomotives on narrow-gauge railways demands great 
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GRADIENTS ON LINE 


care in counterbalancing, and the results _of, special test 
have been embodied in both these engines and those now 
under notice. Incidentally it may be remarked that tl 
distribution of the reciprocating weights over four whee!= 
on each side enables a fuller counterbalance than usua! 
to be effected. The number of wheels coupled does not 
appear to be a drawback, even for fairly high speeds, 
a fact doubtlessly due in great measure to the accuracy 
of modern workmanship. 
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The boilers of the engines illustrated herewith are 
fitted with “ combustion chambers,” to avoid the necessity 
for using excessively long boiler tubes, but in other respects 
the combustion chamber appears to have advantages as, 
the tubes, we are informed, give exceptionally little 
trouble in the way of leakage. Further, the accumulation 
of cinders in the smoke-box is small and the coal consump- 
tion per mile run very moderate. Time will be required 
to show how the combustion chamber affects the cost of 
repairs. It would naturally be expected that the wide 
fire-box would, in proportion to its area, be easy to fire, 
and it is noteworthy, therefore, that, with a grate area of 
37 square feet, this boiler is found in practice to be little, 
if any, harder to fire than the long and narrow fire-boxes 
of the older engines with only 21 square feet. The cast 
iron rocking finger grate, with which the locomotives are 
fitted, is in general use on the South African Railways 
and is adapted for dealing with the ashy Transvaal and 
Natal coals. The small steam shakers for working the 
grates save the fireman much hard work. The provision 
of wide water spaces round the fire-box permitted in this 
type of boiler without restricting the width of the grate is 
found to be very advantageous where impure water has 
to be used and tends to increase the durability of the 
screwed ‘stays. 

In conclusion, it may be mentioned that the powerful 
locomotives described above do not represent the limit of 
this type for the 3ft. 6in. gauge, as the North British Loco- 
motive Company, Limited, has built and is building 
4-8-2 type passenger locomotives to the designs of Mr. D. A. 
Hendrie, the present ‘chief mechanical engineer of the 
South African Railways, of a still more powerful class. 
The cylinders of these engines are 22}in. by 28in. and the 
coupled wheels 4ft. 9in. in diameter. 








CONFERENCE OF EMPLOYERS. 


OF SCIENCE 





RELATION AND INDUSTRY. 


THE relations of science and industry formed the subject 
of a discussion at a conference of employers held at the 
National Gas Exhibition on Tuesday, October 28th, and 
in the course of it, Sir Alfred Keogh, Rector of the Imperial 
College of Science, somewhat severely criticised our exist- 
ing national system of scientific education, which afforded, 
he said, ample opportunity for the attainment of scientific 
knowledge up to a certain point. That point was, in 
University language, the first degree standard. Everyone 
who wished, and who possessed the necessary grit, could 
obtain a degree in science. The educational ladder, of 
which Huxley loved to speak, had been constructed, and 
he who willed could mount its topmost rungs. But 
however flattering to our national vanity the contempla- 
tion of this ladder might be, a practical acquaintance with 
it very soon convinced one that in truth he who climbed 
it had not attained a very elevated position. He had 
not attained that position which fitted him to enter on 
the practical applications of knowledge at the stage which 
the industries require. The scathing criticisms which 
industrial experts had levelled at the academies would, 
if examined, convince us that our costly system of educa- 
tion was sacrificing the best students in the interest of a 
whole host of mediocrities. We had been in the habit 
of providing an undergraduate education for the many, 
but took little care to supplement the training of the few 
who were really worth higher education. He was only 
criticising what might be called, for the purposes of 
identification, post-graduate scientific education; that 
education in which industrial experts are specifically 
interested, and to which it is the duty of the Imperial 
College to supply selected men. The preliminary educa- 
tion of a young man of science having been completed, 
attention was turned to his further training, with the view 
of making good those deficiencies which we had been 
assured exist. It was here that opportunities had been 
neglected, and, if he might be allowed to sav so, the 
responsibility for the general neglect, or at least the 
responsibility for the correction of existing defects, lay 
at the doors of the industries. Ever since he became 
acquainted with the problem of higher training in the 
applications of science, whether deriving his knowledge 
from advanced students, from professors or from masters 
of industry, he had been struck by the absence of a definite 
organic connection between the factory and the school 
as being responsible for the existing shortcomings in 
higher education. The most elementary acquaintance 
with the subject made it plain that the factories must 
themselves play a part. It was this view which, as he 
took it, the advisers of the Governing Body of the Imperial 
College wished to emphasise, when they made practical 
men of affairs responsible for the educational methods of 
the Imperial College. 

There was a period of specialisation in academic training 
—after the basis of the sciences had been laid down 
during a series of years without any regard to specialisa- 
tion—during which the aid of the expert in applied 
science had to be called upon. The efforts of the Imperial 
College had therefore been directed towards the establish- 
ment of that direct organic connection with the industries 
which he believed to be essential. It would be worse 
than useless to attempt to establish in the Tmperial 
College any imitation of large scale factory processes. 
Tt was in the factories themselves that advanced students 
must receive that education in applied science whether 
by demonstration or research, for which he appealed, and 
receive it under an organised system. However useful 
“visits ” of academic classes to factories might be, they 
were wholly insufficient, and, in his opinion, should be 
replaced by the attachment, for fixed periods. of small 
classes of advanced students and of research Fellows to 
the laboratories of the industries. He was speaking with 
some experience of the method, and was not putting 
forward a crude theoretical design. He was encouraged 
to press the point because of a trial which had been made 
in connection with one great industry. Professor Bone, 
in seeking to perfect the training of advanced students 
of chemistry, and well aware of the value of the factory 
in the scheme of practical education, had transferred 
his students, for definite periods, from his laboratories 








to factories, where he had placed them under supervision 
on an organised plan. The effect upon the efficiency 
of these young men was one of the most impressive facts 
with which he had become acquainted. For the first 
time they had been brought into contact with the realities 
of chemistry, and had exchanged the dulness of the 
academy for the living, active, industrial world. Their 
outlook was immensely widened, their spirits were 
chastened, they were more ready to appreciate the im- 
portance of those subjects to’which, on their return to 
Professor Bone, they were introduced. At Skinningrove 
these young men were placed under the supervision of 
experts, they were required to collate results of experi- 
mental work, handing in their results for examination and 
class criticism. In the ensuing year it was hoped that 
this system would be developed and extended at the 
Imperial College. It was considered that while a five- 
year academic course is the minimum which the men 
should undergo, much of the time of the final two years 
should be spent in industrial works as part of the college 
training. 

It was important but difficult to enlist the sympathy 
of the manufacturer. In the humbler walks of technical 
education, the manufacturer was asked to permit his 
employés to attend classes in technical schools; in the 
higher walks, he was asked to take advanced students to 
himself, and, on an organised plan arranged with the 
colleges, to provide that knowledge which the colleges 
could not supply. A demand of this kind was only 
justified by the consideration that we were here dealing 
with a great national question, one which involved the 
maintenance of our position in the great international 
industrial competition. 

Finally, Sir Alfred Keogh called attention to the fact 
that the need for a Central Bureau of Information in 
Applied Science was being increasingly felt. The collec- 
tion and tabulation of recent scientific work, so that it 
might be immediately available, was a pressing necessity 
for scientific: men engaged in industrial undertakings. 
The references to the Imperial College for specific informa- 
tion were constant, and though every endeavour was, of 
course, made to supply the most precise and the fullest 
information, one often felt that unless it was of a kind 
definitely in the line of work of an individual or a depart- 
ment, omissions of great importance might occur. There 
existed no definite and responsible organisation, and, in 
his opinion, it should be set up. He conceived it to be a 
necessity of the times that such a college as the Imperial 
College should establish an Information Bureau. But 
this should be done so thoroughly as to leave no oppor- 
tunity for adverse criticism. It should be complete in 
its organisation and methods at the outset, and not be a 
thing of gradual growth. The responsibilities of such a 
Bureau were immense, but its opportunities for supplying 
a need of the day were great. He could not conceive a 
centre more suitable for the establishment of this Bureau 
than London, and especially that part of London where 
the Imperial College was situated. The magnificent 
Science Library was well known. There was collected 
every recent scientific paper of importance produced at 
home or abroad. Its situation in the Imperial College 
was a consideration of moment when we came to consider 
the establishment of a central clearing house of scientific 
information, available for workers in the applications of 
science. 

Mr. Alfred T. Jenkins, of Rotherham, disagreed with 
the view that London, through the medium of the Imperial 
College, should be either regarded as, or made, the clearing 
house -in matters relating to technical education, and 
instanced Sheffield, which, as the centre of the metallurgical 
world, was very proud of the technological side of its 
University. What would have to happen, he said, was 
that the various industrial centres such as Sheffield for 
metallurgy, Birmingham for other metals and its own 
particular industries, and Manchester for textile and 
mechanical engineering would have to take over from the 
Imperial College these separate departments, leaving 
London, if desired, as the headquarters for control and 
reports. 

Mr. Cloudesley Brereton, referring to the plea for 
greater co-operation between the employers and the 
colleges, asked what attitude was taken up with regard 
to those industries in which to a large extent the processes 
were trade secrets. Was it proposed that these should be 
thrown open to students ? 

Mr. F. W. Goodenough (Gas Light and Coke Company) 
said there was no separate entity known as science. 
Science was only organised knowledge, and if only em- 
ployers would get away from the idea that science was 
some mysterious outside qualification that men possessed 
by some extraordinarily separate entity quite apart from 
the practical working conditions of life, it was probable 
they would be more willing to employ scientists in their 
works. 

Mr. Jacques Abady (Messrs. Alexander Wright and Co.) 
doubted whether even the Imperial College was careful 
enough in selecting the right type of man before commenc- 
ing to train him. It was essential that a student’s mind 
should be of a type suitable for a science training. He 
knew several cases in which this lack of care in selection 
had seemed to manifest itself. He agreed with the 
suggestion of a Bureau of Information, especially if it 
could be run somewhat on the lines of a scientific labour 
bureau in assisting employers to obtain _ scientific 
employés. 

Sir Alfred Keogh, replying to Mr. Jenkins, said that the 
claims of Sheffield in the metallurgical industry had 
always been recognised by the Imperial College. and, as 
a fact, there was an arrangement with the Sheffield Univer- 
sity whereby the work of a student there was counted 
in any honours to be obtaimed in subsequent work at the 
Imperial College, and vice versa. He did not ask employers 
to assist in this matter merely on grounds of patriotism, 
but purely in their own interests, for he had never known 
an instance in which an employer taking students into 
his works in co-operation with the colleges, had not been 
able to pick out a specially brilliant one for employment 
later on. Of course, in industries where the processes 
were mainly trade secrets, he did not ask that students 
should be taken, but such industries were very few. He 
agreed that the reproach at present levelled at college 
students was merited, but it could not be removed without 
assistance from the employers. 





CO-PARTNERSHIP. 


Co-partnership as a means of increasing the prosperity 
of both capital and labour was another subject discussed 
by the conference, and Lord Rotherham, who was in the 
chair, expressed himself—as, indeed, did all the speakers— 
as a strong advocate of it. Mr. Aneurin Williams, who 
introduced the subject, dealt’ mainly with what has heen 
done in the gas industry in the way of co-partnership, 
and gave figures showing that at present thirty-three 
companies and one municipality had adopted the system ; 
that up to date the number of employés involved was 
23,750, and that the amount of profit divided among them, 
apart from dividends on shares belonging to them, exceeded 
£124,000, and constituted an addition*upon their wages 
varying from 3} to 8} per cent. 

In view of the antagonism to co-partnership in certain 
trade union quarters, the fact was laid stress upon that 
co-partnership did not involve lower minimum wages 
than is the case without, and Mr. F. W. Goodenoug!), of 
the Gas Light and Coke Company, recommended any 
employer who entertained the scheme with that ides in 
his head, to drop it at once. The real basis upon which 
many trade unionists were hostile to co-partnership was 
a belief that it tended to break down the class solidarity 
which was being striven for, and that the small financial 
gain to the men was insufficient inducement, and such 
a model employer as Mr. George Cadbury was inclined 
to agree that in this there was a stratum of common sense, 
Nobody spoke in the discussion as a representative of 
labour, and there was complete unanimity as to the 
advantages of co-partnership. Its value in the gas industry 
is undoubted, although the view has been expressed 
elsewhere that the present-day tendency of trade unionism 
would have prevented its adoption even in the gas industry 
if the idea were put forward to-day for the first tim: 
COAL GAS. 


INDUSTRIAL USES OF 


On Wednesday, among other things, the congress 
discussed the possibilities of coal gas for industrial purposes, 
Professor W. A. Bone, F.R.S., of the Imperial College of 
Science and Technology, put in a strong plea for munici 
palities to abandon their policy of taxing gas consumers 
by keeping up prices in order to show a large profit on 
the municipal gasworks, and manufacturers, he suid, 
should make it known that where they take their supply 
from municipal gasworks they expect to be supplied at 
little more than the bare cost of manufacture, as ascer- 
tained on any sound financial basis. He paid a tribute 
to what is being done in this connection in Birmingham, 
Glasgow and Sheffield, but expressed his disappointment 
that the gas authorities of such cities as Liverpool, Man- 
chester and Leeds were making little or no effort to stimu- 
late the industrial uses of gas by concessions to large 
consumers. 

He thought it was not generally known to what extent 
coal gas was even now used for industrial purposes, and, 
as a few instances, mentioned first the metallurgical 
industry in which aluminium, brass and various alloys 
were melted in crucible furnaces fired with coal gas. 
The Birmingham Aluminium Castings Company, lhe 
understood, melted the whole of its aluminium alloys in 
160 Ib. charges in crucible furnaces, using high-pressure 
gas, and found as a result reduced melting costs, less loss 
of metal by oxidation and a greater tensile strength in 
the resultant alloy. Brass melting was also, he said, 
carried out with equally satisfactory results. Some years 
ago the authorities at the Mint decided to investigate the 
use of gas and oil in bullion melting, and, ultimately, in 
the early part of 1910 four gas-fired furnaces were installed 
for melting standard gold, fitted with special burners 
designed by Mr. S. N. Brayshaw, of Manchester; from 
May 23rd to December 3lst, 1910, 283} tons of standard 
gold were melted in them. The economies realised over 
the old coke-fuel furnaces were (1) a reduction of fuel costs 
from 7d. to 44d. per ewt. of metal melted ; (2) a 50 per 
cent. longer life of the crucible ; and (3) the doubling of 
the melting capacity of each crucible without any altera- 
tion in the furnace dimensions. These satisfactory 
results with gold induced the authorities, in February, 
1911, to installsixteen gas-fired furnaces, each capable of 
taking a 400 lb. crucible, in the new silver melting-house. 

Gas-fired furnaces were now largely employed in Shet- 
field and Glasgow for hardening, tempering and annealing 
of special steels, including tool steels, and for file forging. 
The importance of accurate temperature control in such 
operations could hardly be exaggerated, and no wonder 
that gas-firing was rapidly superseding all other methods. 
Annealing furnaces used in Sheffield were, as a rule, 
15ft. 9in. long by 2ft. wide by Ift. high, and were capable 
of holding over 2 tons of bar steel each. He understood 
that over forty such furnaces were now working in Shef- 
field, and that the cost of gas—reckoned at Is. per 1000 
cubie feet—was about 4s. per ton of bars annealed at a 
temperature of 770 deg. Cent. Incidentally, the total 
time occupied by the whole sequence of operation—charg- 
ing, heating, cooling and unloading—was only forty-eight 
hours as against a minimum of seventy-two hours for a 
coal-fired furnace. 

Another growing application of gas in connection with 
the annealing of metals was the annealing of the finer 
grades of wire, and one firm at Cleckheaton in Yorkshire, 
he understood, had a large installation for this purpose. 
On this subject also, he referred to the printing trade, 
and said he was informed that one of the leading London 
dailies requires 20 tons of molten type metal continuously 
at hand during sixteen out of the twenty-four hours. 
By means of his (Professor Bone’s) surface combustion 
process, it was possible to melt a ton of cold lead and tap 
it at a temperature of 372 deg. Cent. in a continuous 
apparatus using only 200 cubic feet of gas, representing a 
thermodynamic efficiency of 80 per cent. 

The speaker also referred to the use of coal gas in the 
japanning, glass and textile industries, and with regard 
to steam raising, he pointed out that with the surface 
combustion process an efficiency of 90 per cent. on the 
net calorific value of the gas could be guaranteed. 

As to future developments, he suggested that if high- 
pressure gas could be distributed at, say, 200 lb. per square 
inch pressure and reduced at the place of consumption, 
it would pay not only to distribute both high-grade and 
low-grade excess fuels, but also to mix them in suitable 
proportions for specific purposes. 
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RAILWAY MATTERS. 


A concEsston has just been obtained for a new railway 
Sardinia, which will tend to open up to commerce 
and to visitors the resources and beauties of that interesting 
but almost unknown island. The line, which will be on 
the narrow-gauge system (3.1ft.—95 cm.), will be about 
es long, and will connect Iglesias with Marrubbiu, 
passing through Fluminimaggiore, Arbus, and Guspini. 
[t is proposed to add later on two branches from Guspini 
to Villacidro and from S. Nicold d‘Arcidano to Baradilli. 
The cost of the main trunk is estimated at about £560,000. 





in 


65 mil 


A TERRIBLE railway accident happened at Melun, 
30 miles from Paris, on the P.L.M. main line on Tuesday 
night last. The day express from Marseilles to Paris, 
where it is due at 10.1 p.m., was rather late. Coming from 
Paris was a mail train which had to cross right over the 
line on which the express was running. As the express 
was late, the mail tram was allowed to pass through, and 
accordingly the signals were put against the express. 
The driver of the latter appears either not to have seen 
or to have disregarded these signals, and consequently 
to have run through Melun Station, and dashed into the 
mail train at the moment it was crossing right in front of 
it. ‘The results were appalling. It is believed that at 
least thirty-six people were killed and large numbers 
injured. The wreckage caught fire, which added to the 
severity of the casualties. 

Tue usual type of rail joint still finds almost universal 
favour, and appears to satisfy all reasonable requirements. 
At any rate, no really efficient substitute has yet been 
produced, and there is no indication that present methods 
are likely to be superseded to any appreciable extent for 
gome time to come. In a paper read before the South 
African Society of Civil Engineers, Mr. A. J. Beaton, 
M. Inst. C.E., discusses this problem in various aspects. 
A plausible case is made out in favour of the staggered 
joint by its advocates, but, as Mr. Beaton points out, it 
has long been accepted as an axiom that on a rough track 
trains will run smoother over square joints than on a track 
with staggered joints. With square or opposite joints 
even in a poor condition, both wheels are depressed equally 
and together, and, although undoubtedly a certain amount 
of vertical vibration is thereby caused, the result is greatly 
neutralised by the reaction of the springs of the carriages, 
whereas in the case of “staggered joints’’ the arrange- 
ment of the vehicle springs cannot counteract the 
resultant lateral sway. 


Or the various means of communication in Berlin the 
Overhead and Underground Railway is certainly the 
quickest and most comfortable, and its only disadvantage 
hitherto has lain in its limited extent. On the 12th of 
October this railway was considerably extended by the 
opening of two new branch lines, bringing the total length 
up to 23 miles. The main line runs from the industrial 
district in the east of Berlin to the centre of the town, 
and thence to the extreme west of Charlottenburg, with 
two branch lines running off near the middle in a north- 
easterly and southerly direction. 
line opened during the month runs from Wittenberg Platz 
in the west of the town in a south-westerly direction 





through the suburb of Wilmersdorf to the village of | 


Dahlem. 


It is 44 miles in length, and has nine stations. | 


Another branch line about one. mile in length and starting | 
from the same point was also opened on October 12th, | 


and will shortly be continued to the suburbs of Hallensee 
and Grunewald. 
a length of about 2$°miles, has also just been sanctioned 


A new eastern section. which will have | 


by the municipal authorities, while ‘active. negotiations 


are being carried on for numerous other extensions. 
> 


THE success of the plant at Crewe North Shed for the 
mechanical unloading, conveying, storing, weighing and 
loading on to the tender of locomotive coal has been so 
satisfactory that two other plants are now in course of 
erection. According to a contemporary at Crewe North 
Shed, about 130 engines are coaled daily, and about 
450 tons of coal are handled in twenty-four hours. The 
coal, after being tipped out of the wagon, passes to a 
conveyor that can deal with 60 tons per hour—the larger 
lumps being reduced on the way to Sin. sizes—where it 
is carried at 70ft. per minute to two storage bins of a total 
capacity of 300 tons. When the bins are opened the coal 
falls into chambers that hold exactly 10 ewt. A tender 
can therefore be filled with 6 tons of coal in three minutes. 
The two places selected for the further plants are Camden 
and Edge Hill. At the former place there will be no storage 
bins, only the underground hopper into which the coal is 
to be “ tippled’’ out of the truck, and the conveyor 
which will take the coal from the bunker and drop it on 
to. the tender. At Edge Hill a connection will be laid in 
from one of the sidings on the down side that will be on 
the same level as the storage bins. Hopper wagons will 
he used for the coal for Edge Hill shed, and the coal will 
be dropped straight into the bins from the wagons without 
any bunker or conveyor. 


Jupetna from a statement made in a North European 
paper, the Finnish Government has great confidence in 
ground peat as a fuel. The journal quoted says that the 
Senate has granted a loan of 200,000 marks to a fuel 
company in order to construct a factory for the production 
of ground turf. At the same time, the Senate has granted 
an immediate advance of 50,000 marks, with the condition 
that the Government may, if it should so decide, acquire 
from the company a statement of the method of producing 
ground peat, and may for its own account have such 
factories constructed subject simply to payment of fixed 
patent rights. The company has already begun the 
construction of a factory not far from the station of 
Rychimyaki. To this statement it is added that in Sweden 
the locomotives on the Stockholm-Rimbosk Railway have 
been fueled for the last two years with ground peat, and 
‘wo other railways have acquired the right to produce 
the article for their own consumption. An engineer was 
sent by the Finnish Government railways into Sweden 
‘0 investigate the subject, and he pronounced himself in 
favour of the adoption of peat fuel in Finland. Experi- 
ments have also been made in Sweden in the manufacture 
of iron and steel exclusively with this fuel, and the possi- 
bility of doing without either coal or charcoal for the pur- 
pose has been demonstrated. 


| are used. 


; in | ditions are suitable for its adoption. 
The principal new | 





NOTES AND MEMORANDA. 


THE use of rotating vanes in air as a dynamometer 
brake has many advantages, e.g., cheapness, no cooling 
or lubrication of resisting surfaces, small space required, 
mobility, little liability to disorder, and, once calibrated, 
easy manipulation and use. There are, however, sources 
of error which militate against the use of such a brake ; 
the chief are variations in temperature, humidity and 
barometric pressure of the air, and varying proximity 
of neighbouring walls. Humidity is of no importance, 
pressure and temperature efforts are easily scheduled and 
corrected for, while proximity of walls has been shown to 
be not more than 1} per cent. in the worst cases, so that 
such brakes have quite sufficient accuracy for the majority 
of practical purposes. 

A PAPER, entitled “‘ The Efficiency of the Polyphase 
Induction Motor from the Current (Circle) Diagram, 
together with an Equation Connecting the Output and 
Input of the General Electric Circuit,’ by Mr. J. S. 
Nicholson, has been published in the current Journal of 
the Institution of Electrical Engineers. A previous paper 
on the same subject was published in Vol. 49 of the 
Journal. The author reduces the induction motor to an 
equivalent electric circuit and an approximately equal 
equivalent circuit, and from these he draws circle diagrams. 
The details of tests are given to show that the method 
gives very accurate results. The form of diagram dealt 
with is that due to Ossanno, Bragstad, La Cour, and 
others. The effects of altering the resistance and other 
constants are easily seen, and have been checked by 
experiments, the results of these being given. 





ForseExkeE and Aschenback use a new process for making 
cadmium electrode plates for alkaline accumulators. 
They use cadmium obtained in finely divided form as a 
spongy precipitate from a solution of cadmium salt. In 
order to obtain it they add zinc powder to a solution of 
cadmium chloride. Then the precipitated spongy cad- 
mium, mixed with zine powder and a small amount of 
oxide of mercury, is spread upon suitable supports for 
making the battery plates: Such porous cadmium 
electrodes are used in a caustic soda or potash bath 
against a nickel electrode. At the first charging by cur- 
rent, the mercury oxide is reduced to the metallic state 
and the mercury then envelops the _ particles of 
cadmium and zine. On discharging the battery the zinc 
dissolves out, while the cadmium becomes oxidised and 
the mercury remains in the same state and is not affected. 
The zine thus remains only temporarily in the mass, and 
aids in rendering it porous. 


A PAPER read in America describes tests on rope drives 
under widely varying conditions. Efficiency is highest 
at the lower speeds, and decreases most rapidly at speeds 
greater than 4500ft. per minute. Span between centres 
has little effect on efficiency until spans greater than 150ft. 
The American system of driving gives higher 
capacity and efficiency than the English system when con- 
Tf care be taken in 
erection and in jointing of ropes there is no reason why 
multiple-rope driving should not be as efficient as single- 
rope driving. The results are plotted in curves, and show 
for the American open drive an efficiency of 93 per cent. 
within a wide range;~»for the English open drive the 
efficiency decreases linearly'from 91 per cent. to 85 per 
cent. as the speed increases from 2300ft. per minute to 
5600ft. per minute. The English open drive appears, 
according to the paper, to be unsuitable for spans of more 
than 100ft. because the upper slack part sinks down and 
may rub on the ground. 


A WRITER on the specific rating of switches has said that 
this is one of the most absurd things in the electrical 
industry. Generally a specification includes a condition 
that a switch must be capable of breaking a given kilowatt 
capacity, without any allusion to the condition of service. 
This statement by itself is of no use, and does not protect 
the buyer. The question of power factor is of great 
importance. A switch that will break 10,000 kilowatts 
at unity power factor will not rupture half this if the 
power factor is only 0-7, because when the current is 
zero there is an electromotive force tending to restore the 
circuit. There is also the question of internal and external 
reactances. In order to limit the flow of energy into a short 
circuit reactances are introduced into either the generator 
or transmission circuits. Internal reactance decreases 
the stress on the end turns of generators and external 
reactance introduces additional stresses in the end-turn 
windings. Their use, in the writer’s opinion, is not advis- 
able, as the safeguards may themselves introduce greater 
evils than those they are intended to eliminate. The 
conditions are less severe if a switch opens on the down- 
ward portion of a wave instead of on a rising wave. A 
switch should also be quick acting, so as to open a circuit 
during one to three current waves, instead of seven to 
nine or more waves. 


THE first of two papers recently submitted to the 
American Institution of Electrical Engineers describes 
investigations into the cause of blackening of the 
bulbs of tungsten lamps, and discusses methods whereby 
this effect is avoided and the efficiency of the lamp 
thereby increased. The second paper describes in 
detail the high-efficiency tungsten lamps which have 
been produced by filling the bulbs with nitrogen 
vapour at approximately atmospheric pressure. The 
blackening of ordinary lamps is generally considered to be 
due to the presence of residual gases which adhere to the 
surface of the glass or are occluded in the filament. These 
investigations show that of the residual gases, water vapour 
is the only one which causes perceptible blackening by 
means of a cyclic process, in which the water oxidises the 
filament, the oxide is volatilised and deposited on-the bulb, 
where it is reduced to metallic tungsten and the water 
vapour again formed. This action, however, is shown to 
occur only in poorly exhausted lamps, and the real cause 
of blackening in well exhausted lamps is due to evapora- 
tion of the filament alone. The methods of improving 
the efficiency of the tungsten lamp consist of the intro- 
duction of gas into the bulb at atmospheric pressure and 
changing the seat of the deposits by means of con- 
vection currents in the gases, so that the glass opposite 
the filament is not darkened. 





MISCELLANEA. 


In pointing out the openings for British manufacturers 
in Syria, a contemporary remarks that 70 per cent. of the 
motive power of rivers and streams in Syria is wasted 
owing to the use of primitive water wheels and machinery, 
and these natural resources could be turned to excellent 
use both for irrigation purposes and the generation of 
electric power. It has been estimated by competent 
experts that Nahr Ibrahim—the old river Adonis—is 
capable of producing motive power sufficient to work an 
electric railway between Beyrout and Tripoli—Syria— 
and eventually ‘Sidon. The concession of the present 
narrow suburban railway built by a French company 
between Beyrout and Maameltein in Lebanon, with option 
for eventual extension te Tripoli and Sidon, has expired. 
Here, then, is a chance for British capital to take over 
the concern and extend it to Tripoli and electrify it. 


Proressor T. TURNER, of the Birmingham University, 
and chairman of the Birmingham section of the Institute 
of Metals, addressed a meeting of the members last Tues- 
day evening on the remarkable extension in the production 
of metals during the past forty years. He explained the 
chief reasons which led up to this and what became of the 
metal, and proceeded to speak on the future of the metal 
industries, having regard to the present enormous output. 
The reasons which led up to the great extension in pro- 
duction, he said, were exploration and inter-communica- 
tion. He pointed out that we produced as much gold in 
one year now as the world did in the richest period of the 
Cesars, and we produced approximately seven times as 
much metals to-day as was produced forty years ago. His 
contention was that that state of things could not go on 
indefinitely. There was just as much likelihood of a metal 
famine in the future as there was of a coal famine. 


A FEATURE of the work of the Industrial Bureau of 
Winnipeg, which is arousing much attention, is_ its 
decision to erect factory buildings for rental purposes. 
They have secured a site with excellent facilities under 
a lease from the city for ninety-nine years. Plans have 
been got out for a series of units of factory buildings and 
the erection of ten units at a total cost of £200,000 is decided 
on. Each unit will be 100ft. by 50ft., five storeys high, 
and with a foundation strong enough to carry additional 
storeys. The buildings will be constructed along the most 
advanced engineering lines, and with a special eye to the 
convenience of small manufactories. These buildings will 
offer considerable advantages for manufacturing, and 
will be, it is said, on rentals much more economical for 
small concerns than the purchasing and erecting of build- 
ings for themselves. This development has been possible 
owing to the city of Winnipeg owning its own electric 
power, which, is:to-day the cheapest in Caneda. 


Ir is probable that our naval authorities would have 
abandoned coal altogether six years ago in the new 
ships built for the fleet, but for one important, practical 
consideration, says a writer in the Engineering Review. 
This is the risk of dependence in war upon foreign supplies 
of liquid fuel and the possibility of an enormous rise in its 
price, whether through a “ corner ”’ or through the increase 
in the demand. This risk may, however, be removed, 
or at least greatly diminished, by careful organisation. 
Though little heavy oil fuel has yet been produced in 
the United Kingdom, were the coal which is now consumed 
by the householder coked, about two gailons of liquid fuel 
could be distilled from each ton, and this could be burnt 
in the Admiralty type of furnace. Such oil can be used, 
if with come difficulty, in the modern Diesel engine. 
Supposing such a reserve source of supply could be deve- 
loped—though this would necessarily take time, and much 
time—there would be little danger of our fleet being - 
paralysed through any temporary severance of our ocean 
communications. 


SomE twelve months ago the New South Wales Govern- 
ment carried out a scheme of State housing in the form of 
workmen’s dwellings in a suburb of Sydney The Agent- 
General for the State, Mr. T. A. Coghlan, has received the 
report of the Housing Board on the project, and the Board 
reports well on the first year’s experience of the scheme. 
The land allowed to each dwelling is liberal, varying from 
38ft. to 45ft. frontage, with an average depth of 133ft. 
There are no front fences ; there is merely an ornamental 
kerb, and there is a wire dividing fence between each 
front garden. The rents charged by the Government are 
from 15 to 20 per cent. cheaper than those charged by 
private landlords for similar accommodation in suburbs 
about the same distance from the centre of the city. 
The cottages are lighted throughout by electricity, with 
gas laid on for cooking purposes. The cottages are con- 
structed of bricks from the State kilns of the New South 
Wales Government. Over 600 applications were received 
for the houses within the time fixed, and since then a 
further considerable number has been sent in. The 
garden city plan has been adopted in this experiment. 





AT a meeting of the Society of Engineers (Incorporated), 
held on Monday, November 3rd, a paper was read by Mr. 
Gerald O. Case on ‘“* Accretion at Estuary Harbours on the 
South Coast of England.” After considering the sources 
of supply of material which accumulates in estuary har- 
bours, the author outlined the causes of the travel of 
shingle, sand, and mud. On coasts where there is a pre- 
dominant littoral drift in one direction and a large supply 
of material, shingle or sand spits are built out from the 
mainland on the windward side across a tidal estuary, 
and salt marshes are almost invariably formed on the 
sheltered land side of such spits, while vegetation plays 
an important part in orgarising and controlling the 
accretion, causing it to take p'ace at a much more rapid 
rate than it otherwise would. The foreshore plants slow 
down the currents and cause mud, brought down by the 
river, and sand brought in by the tide, to be deposited. 
The remains of the plants and the numerous animals 
which dwell among them help to form a fertile soil. As 
soon as grassed-over salt marshes have been formed in 
the estuary and built up to about high tide level, the 
neighbouring owners have in most cases built earth banks 
to reclaim the land. The duthor referred in detail to the 
available historical and documentary evidence which 
enabled him to give a considerable amount of information 
on the rate of accretion. 
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The Panama Earthquake. 


By the recent earthquake shocks at Panama 
many engineers, American politicians, and numbers 
of the general public must have been set thinking 
about the possible results to the gates, walls, and 
floors of the concrete canal locks of such shakes. 
Mr. Bunau-Varilla, who was engineer-in-chief of 
the Panama Canal for the old French company, 
always vigorously defended the judgment of those 
who selected the Panama route instead of the Nica- 
ragua one. His chief reason for the preference was 
the almost entire freedom of the Panama site from 
serious seismic disturbances, as contrasted with the 
constant and ever-present danger to the large amount 
of concrete and masonry work which would have 
been necessary all along the Nicaragua route. But 
Mr. Bunau-Varilla expected that the Panama Canal 
would be a sea-level one, and when the lock type of 
canal was adopted by the American engineers he 
strongly asserted his misgivings. During the recent 
operations he has repeatedly expressed his fears, 
for in his opinion open and deep junction between the 
oceans free from any locks or other “ works of art ” 
is the only type of canal which is likely to be in any 
degree immune from the effects of earthquake shocks. 
Other engineers, a few American and many European, 
have also declined to look forward with complacency 
to a lock type of canal in a district subject even to 
the comparatively small earthquake shocks which 
are experienced at Panama. One pessimistic engi- 
neer, after the San Francisco earthquake, predicted 
that the lock canal at Panama will have to be rebuilt 
before it has been in use ten years. 

These, however, are merely opinions which largely 
depend upon the temperament of the individual. 
But what are the facts? It is universally admitted 
that the Panama Isthmus is a region of rather frequent 
earthquakes, but the shocks there are seldom as 
severe as that which took place last month, being 
usually very trivial or merely the “ echoes ” of shocks 
at a distance. The violent and continuous earth- 
quakes which recently shook the cities of Granada, 
Masaya and Managua, causing houses to collapse, 
are by no means uncommon in Nicaragua. And the 
earthquake at Panama, which did not even cause the 
collapse of a single house, was as serious as any which 
has been experienced for three centuries. The old 
San Domingo church in Panama was destroyed 
by fire many years ago. Among its ruins there 
is still to be seen a curious flattened arch with 
an elongated span of 40ft. This arch could never 
have stood for over two centuries if Panama 
had been subject to violent earthquakes, for the 
arch is recognised to be the most unstable 
form of construction for earthquake countries. 
This long-continued persistence of the San Domingo 
arch emphasises one of the most important practical 
hints which seismologists have been able to give to 
engineers and builders in earthquake countries. 
They have shown that, although an arch is the worst 
form of construction possible in earthquake countries, 
yet with good material and good workmanship even 
it may resist severe shocks. Before much had been 
done on the Panama Canal the earthquake disaster 
occurred at San Francisco in time to emphasise this 
most important point in the art of construction in 
earthquake countries—the necessity of insisting upon 
the best workmanship and of employing the best 
materials obtainable. The carefully constructed 
sky-scrapers of San Francisco were spared by the 
shocks which destroyed surrounding buildings of 
presumably inferior workmanship. A few years 
later among the ruins of Messina there were found 
reinforced concrete buildings which had resisted 
the earthquake perfectly, not even exhibiting a single 
crack.’ These warnings have not passed unheeded 
by the American engineers, who have taken every 
pains to construct the canal and locks in such a way 





neighbourhood of Panama, yet in order to obtain 
the best concrete sand at increased expense was 
brought from distant sparsely inhabited parts of 
the coast like Chorrera and Nombre de Dios, so as 
to be clean and sharp and free from any trace of 
organic matter. The cement camo from New York, 
although with cheap labour and materials found 
near the Canal it could have been manufactured 
very cheaply on the Isthmus itself. Hard rock 
for the concrete was brought from Portobello, 
many miles away. The only Canal Zone material 
used in the concrete for the locks is that got from 
Ancon Hill, the hard core of an ancient volcano. 
The Latin-American countries of the Pacific Coast 
from Mexico to Chile are notorious for the number 
of earthquake disasters which they have suffered. 
This has been due in large degree to their badly 
constructed houses. In many cases the walls are 
constructed of sun-dried bricks made of clay, which 
is sometimes mixed with straw. These bricks are 
simply piled one on the other, so that they crumble 
almost to powder in the dry season. It is easy to fore- 
see the effect of an earthquake on walls like these, 
with no power of resistance. But on churches and 
other well-constructed buildings the effects are 
usually quite different. The monuments of anti- 
quity which have endured down through the centuries 
in earthquake-infested countries tell the same story. 
There is therefore little reason for believing that the 
modern American engineer will fail in a field in which 
the ancients have been so successful. Even the 
great Japanese monuments of olden times, after 
centuries of exposure to the earthquake shocks 
which are so frequent and severe in that country, 
are still standing, and hardly any of them show the 
slightest signs of damage. The well-known seismo- 
logist, Count de Montessus de Ballore, director of 
the National Earthquake Service of Chile, has not 
hesitated to say that if nations inhabiting earthquake 
countries could be persuaded to give proper attention 
to building construction by employing only the best 
materials and workmanship, the earthquake peril 
could be entirely averted in those countries. - 
Although the Panama Isthmus has been immune 
from severe earthquake shocks at least since the time 
of the Spanish conquest, the problem whether it will 
always preserve that immunity is a difficult one, and 
must remain indeterminate. - It does not appear that 
the recent Panama disturbance was accompanied by 
special volcanic activity either near at hand in other 
parts of Central America or far off in the Windward 
Islands, as has often been the case with Central Ameri- 
can earthquakes. The recent Nicaragua shock, for 
example, which occurred since the-Panama disturb- 
ance, was so associated. Professor Milne has shown 
that every conspicuous volcanic outburst which 
has taken place since 1592 in the Lesser Antilles 
from St. Martin in the north to Grenada in the south 
has been apparently related to earthquake disturb- 
ances either in one of the islands of the Greater 
Antilles or further off in Central America. The 
explosion of Mont Pelée on May 8th, 1902, was 
preceded by earthquakes in Mexice and Guatemala, 
which ravaged town after town from January 16th 
to September 23rd. Professor Milne showed that 
similar sequences of events have taken place in the 
same Caribbean area for over two hundred years. 
Thus the earthquake which destroyed Port Royal, 
Jamaica, in 1692, was followed by a volcanic 
eruption at St. Kitts in the Windward Islands. 
Thus the Lesser Antilles occupy a region which is 
apparently extremely susceptible to disturbances 
originating at a distance, and that it would be so is 
suggested by its recent geological history. Accord- 
ing to Professor J. W. Gregory, when the Isthmus 
of Panama was submerged a bridge of land in the 
region of the Lesser Antilles, which he calls “ Antillia,” 
connected North and South America from Florida 
to Venezuela, and the Caribbean Sea was then a gulf 
of the Pacific Ocean. In lower Miocene times this 
bridge of land was submerged and abyssal oozes 
were deposited which are now raised in the Barbadoes 
to a height of over 1000ft. above sea level. The 
magnitude of these movements and their rapidity 
indicate that the Antillean ridge is a line of weakness 
characterised by unusual instability, and in all 
probability it is this instability which renders the , 
Windward Islands so responsive to seismic disturh- 
ances in the neighbouring island of Jamaica or 
on the Central American mainland. No seismolo- 
gist, therefore, would be surprised to learn that 
the recent’ seismic disturbances at Panama, or 
the later ones in. Nicaragua, have been followed by 
outbursts of voleanic -activity in the Lesser Antilles 
or by earthquake shocks in the Greater Antilles. 
Such a phenomenon, if it occurred, would_merely 
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help to confirm the conclusion which has been already 
arrived at on geological and physiographical grounds, 
viz.. that the Caribbean area, which includes the 
Central American continent and the West Indian 
islands, is a self-contained system which is inde- 
pendent of the Andean system on the south as well as 
of the Mexican and North American or Rocky 
Mountain system on the north. Humboldt taught 
that the whole western border of America—North, 
Central, and South—constituted a single great 
mountain system, but geographers no longer assent 
to this teaching. It is now known that the Andes 
extend from Chile to the north of the equator, where 
they trifureate, curve slightly to the eastward, 
and terminate abruptly in the North of Colombia. 
The Andean system therefore has no connection with 
the Central American Cordillera. It is also known 
that the Rocky Mountains are continued southward 
along the Mexican Cordillera, which also terminates 
abruptly at the great scarp of the Mexican plateau 
a little south of the city of Mexico. Hence the Rocky 
Mountain system is also, like the Andean, inde- 
pendent of the Central American Cordillera. The 
two systems of North and South America trend in 
limes running north and south, and the termination 
of the northern line in Mexico lies many hundred 
miles to the west of the termination of the South 
American line in Northern Colombia. Between 
these widely separated termini lies another great 
mountain system, that of Central America and the 
West Indies, to the total area of which the term 
Caribbean may be applied. The mountains of this 
Caribbean system have an east and west trend, and 
therefore run at right angles to the Andean and Rocky 
Mountain systems. Two elongated submarine ridges 
stretch from the Greater Antilles across the Caribbean 
Sea to the Central American coast. One of these 
runs between the Sierra Maestra range of Cuba and 
the Gulf of Honduras, and the other from Jamaica 
to Cape Gracias 4 Dios, both being separated from 
each other by the deep submarine valley known as 
the Bartlett Deep. To this Caribbean system also 
belongs the Panama Isthmus, and not to the Andean 
system, since the Sierra de San Blas is geologically 
continuous underneath the Canal zone with the 
Sierra de Talamanca in Costa Rica. The isthmus of 
Tehuantepec also lies on the periphery of the Carib- 
bean area, and both Panama and Tehuantepec are 
tolerably free from seismic disturbance. 

Any discussion of the seismic relations of the 
Panama Isthmus must therefore take into considera- 
tion the volcanic and seismic activities of the whole 
Caribbean region. Professor Edward Suess, author 
of the epoch-making work “ Das Antlitz der Erde,” 
states that the centres of earthquake activity in this 
area are shifting towards the Pacific, that is, towards 
the periphery of the Caribbean region. If this be so, 
the Panama district, which is near the periphery of 
the area, may in course of time abandon its present 
quiescent character and become an _ earthquake 
region like the districts which are situated more 
centrally. Something like this happened last century 
in the Iberian Peninsula, when the centre of seismic 
activity which was most active during the seventeenth 
century on the west coast of Portugal was transferred 
to the south of Spain, and was manifested in the 
destructive shocks of Almeria, Murcia, and Andalusia. 


Port Authorities. 


Mr. Lyster’s presidential address to the Institution 
of Civil Engineers, delivered on Tuesday last, breaks 
new ground. The author is known as an eminent 
engineer, but those who watched his work in Liverpool 
are aware that he has also those shrewd business 
qualifications without which engineering is of little 
avail. He might, it is true, have dealt with the 
technology of ports and harbours, he might have 
filled his address with statistics and particulars which 
might or might not have proved of value to other 
engineers holding such a position as he has lately 
quitted. On the other hand, he has all the qualifica- 
tions necessary to express with weight opinions on 
port matters wholly unconnected with engineering, 
and it was with that branch of harbour management 
that he decided to deal. His address, then, has 
nothing to do with dock construction and little 
with the control of waterways. Nevertheless, it 
has a great deal to do with engineers, for no engineer 
who holds a high position on a harbour board can 
afford to be blind to the questions which affect 
the general management of docks and ports. Mr. 
Lyster covered, as may be seen from the long 
abstract of his address which appears on page 500, 
a great deal of ground, and it is impossible to follow 
him into all the matters he discussed. But one 
subject stood out pre-eminently, and as it is of more 
than passing interest at the present time we venture 





to direct attention to it. We refer to the question 
of the management of docks and harbours by govern- 
ments and municipalities. 

Mr. Lyster left no doubt upon his hearers’ minds 
as to his own views on this matter. Not unnaturally, 
he looks upon the system in vogue at Liverpool as 
the best, but whilst he is opposed to management 
by municipalities, and still more by governments, 
he admits that under special circumstances both may 
be valuable and both successful. Mr. Lyster gave 
us a touchstone to the qualities needed by the manage- 
ment of ports. ‘ The authorities,” he said, “to 
whom the maintenance and development of the ports 
are committed should be bodies capable not only of 
bringing special commercial knowledge and sound 
judgment to bear on the variety of problems with 
which they have to deal, but also able to take a 
broad view of their responsibilities, and to recognise 
that national and imperial, as well as local, interests 
are involved in the successful administration of their 
charge.” It is in as far as they fall away from this 
standard that governments and municipalities fail 
in the management of ports, and it is only in the rare 
instances where they overcome their inherent dis- 
abilities in these respects that they succeed. If we 
had to sum up in one word the weakness of munici- 
palities where such national assets as docks are con- 
cerned, we should say parochialism. The municipal 
harbour board is composed partly of shipowners and 
merchants and partly of members of local municipal 
bodies who are more interested in the amount of 
money they can get out of the port than in the value 
they can make it to the nation. “In some cases,” 





said Mr. Lyster, “their representation is very con- 
siderable, amounting in one case to over 60 per cent.” | 
Under such circumstances the port can only be | 
expected to thrive when the interest of the harbour | 
and the town are one. But although this “ tendency | 
to regard the port merely as a contributor to municipal | 
revenues, and therefore mainly useful for local pur- 
poses,” is the worst evil of municipal management, it 
is not the only one. Politics also play their part, 
and their baneful influence on all commercial enter- 
prises is too well known to need enforcement. The 
same defect is, of course, present in the management 
of harbours by governments, but here the antithesis 
to the parochialism of municipalities is found. 
Whereas under the latter the port suffers from too 
much local interest, in the former it suffers from too 
little. Governments cannot be expected to have 
the inner knowledge of trade ramifications, and that 
close touch and sympathy with the commercial 
interests of a port that are essential to its welfare. 
“ They are concerned,” said Mr. Lyster in a passage 
that is on account of its wide application well worth 
quoting in full, “ with national issues of far greater 
political importance, they are subject to political 
and partisan influences which probably outweigh 
those of the ports concerned, they cannot be personally 
acquainted with the importance or particulars of 
the issues involved, they are pledged to economy and 
have superabundant calls upon the revenues at their 
disposal, they have a multitude of measures to consider 
and cannot devote the time or attention necessary 
properly to appreciate the relative importance of 
the various claims made upon them. The very fact 
that they are the keepers of the public purse and that 
they have to meet demands from various ports 
must tend to make individual claims assume an 
exaggerated form, so that some part of them at all 
events may be satisfied. In all probability, the real 
decision upon such applications rests with some single 
department or individual who thus has an undue power 
put into his hands and is not able, at first hand at 
all events, to discriminate between their respective 
merits. Finally, the whole procedure of introducing 
and obtaining authorisation for new projects must 
be rendered tedious and laborious in the extreme, and 
must tend to destroy local initiative and energy.” 
In this passage Mr. Lyster summed up admirably 
the onus of the charge against the nationalisation 
of all such things as ports and harbours, railways, 
canals, shipping lines, and so on. Governments 
must change in a manner inconceivable before they 
rid themselves of those qualities which, however 
necessary they may be in the management of a 
country as a whole, are fatal to the management of 
the country’s commercial enterprises. We must, 
then, look neither to municipalities nor to govern- 
ments for the best management of ports. To what, 
then, are we to look? On this point Mr. Lyster has 
no doubts. He is confident that the trust or 
commission is the right kind of body to under- 
take the work. We could hardly expect him, 
after his own and his father’s long and honourable 
connection with Liverpool, to hold any other view, 
but apart altogether from natural bias, he may 
justly claim that Liverpool is a brilliant and out- 





standing example which must ever prove an un- 


answerable argument in favour of the plan. We 
might, too, add to Liverpool two other ports of the 
first eminence—Genoa and Bombay—which are algo 
controlled by trusts or commissions. Indeed, ag 
Mr. Lyster showed, the general features which charac. 
terise such an institution as the Mersey Docks and 
Harbour Board have inherent in them the very 
qualities that are essential to the wise manavement 
of docks, the very features which are lacking, as 4 
rule, and the exsistence of which is inherently jm. 
probable, in governments and municipalities. We 
do not propose, in this place, to follow Mr. Lyster’s 
description of the constitution and working of the 
Port Authority of Liverpool, but we may note that he 
speaks of it as a great co-operative association to 
which membership is obtained, not by holding shares, 
but by the payment of certain rates or dues 01 ships 
or goods passing through the port. 

From this brief survey of the address it wili be 
seen, as we said in our opening sentences, that Mr, 
Lyster broke away from the traditions of the Institu- 
tion. In that he did well. In private conversations 
engineers freely enough admit that commercial 
ability has played as great a part in their success 
as science and technology. But in public, and par- 
ticularly before our greater institutions, there is still 
some diffidence, some shamefacedness, in speaking 
openly of anything smacking of commercialism. Mr. 
Lyster is the first President who, in his address, has 
ventured to depart from custom, and who has dealt 
with a subject from the aspect of the business man 
rather than the technologist. In doing so he has 
brought it home to all that the engineer who desires 
to hold a high position must fit himseif to look beyond 
his drawing-board and his level to wider interests, 


Foreign Steel Competition in Great Britain. 


THE announcement that a further reduction of 
10s. per ton has been made by the Scottish Steel- 
makers’ Association in the prices of boiler plates, 
ship plates, angles and bars—making the third 
concession of a similar amount since the beginning 
of August—is a forcible reminder of the downward 
tendency which has characterised the steel trade in 
general in the past few months; and makers in 
other districts will be compelled to follow the example 
of Scotland, if they have not already done so, in so far 
as competitive conditions may prevail. On the 
present occasion the reasons adduced for the fresh 
decline are the slackening in the home demand and 
the keenness of foreign competition, and it is actually 
stated that business in the steel trade has not been 
so unsatisfactory for several years past, but this is 
probably an exaggeration of the actual circumstances. 
Excepting steel bars, it is reasonable to assume that 
the other three classes of manufactures in question 
have been adversely affected to a greater extent by 
the operation of foreign competition than by any 
substantial and real decrease in domestic require- 
ments. In the first place, the shipyards, as was 
shown by the statistics recently issued by Lloyd's 
Register in relation to the new construction now in 
progress, have work on hand which will keep them 
fully employed for a period of one year without taking 
new orders into consideration, and as the steel 
needed by shipbuilders has not been contracted for 
so far forward, there can scarcely be any idea of a 
material diminution in the demand from this _par- 
ticular and large source of custom for boiler and ship 
plates and angles, &c. No doubt, the builders 
having regard to the constant fall in prices in inter- 
national markets, are exhibiting reserve in the 
conclusion of fresh business with the steel makers 
in the expectation of being able to cover their re- 
quirements more cheaply in the near future than has 
been the case hitherto. On the other hand, the 
element of foreign competition is always present in 
this country, although perhaps not to the same 
extent as prevails at the moment, and it is specially 
this factor which comes into play in an aggressive 
way in a period when the situation of trade has 
assumed a downward course, and which, whilst 
being of advantage to the shipbuilding industry. 
is far from being favourably received by British steel 
makers in various parts of the country, as the pres- 
sure from outside sources is felt in most departments 
of the iron and steel trades. 

It is scarcely necessary to say that the foreign 
competition in shipbuilding materials does no! 
emanate from the United States. For that matter. 
the recent revision of the tariff in that country has 
given plenty of occasion for American steel makers. 
and the United States Steel Corporation in particular. 
to take seriously into consideration the future pros- 
pects of the domestic market viewed from the stand- 
point of the lower duties and free list. now in force 
for various iron and steel products and manufactures. 
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Indeed, the American steel makers have to some 
extent to place themselves in a state of defence, as 
the opinion is now held, at all events in Germany, 
that there are various coastal points, remotely 
situated from the centres of production, which can 
he successfully attacked by European rivals. Neither 
does the pressure of foreign rivalry in the United 
Kingdom originate in France, where makers are 
usually able to command better prices than in most 
other steel-producing countries, owing to the high 
import duties. But the productive capacity of the 
country is being rapidly developed with the annually 
increasing tonnage of iron ore raised in the district 
of the Meurthe and Moselle, and the many new works, 
or large extensions of plant which have already been 
completed in the past two years or are still in progress, 
are causing makers, in the Nord in particular, to say 
nothing of the large works in the Meurthe and Moselle, 
to regard the promotion of the export trade as a 
practical problem to be solved within a measurable 
period of time. This is, then, a factor which will 
have to be borne in mind by British steel makers in 
the course of the next few years. In the case of 
Belgium, which always seems to set the pace in the 
lowering of prices in Europe, the Steel Syndicate is 
chiefly concerned with the inland market, but the 
moderate import duties in operation do not permit, 
if it were desired, of the realisation out of the com- 
paratively limited turnover in the home trade of a 
fighting or bounty fund for the advancement of the 
export business. Yet the Belgian steel makers, 
notwithstanding that they have to draw most of 
their supplies of iron ore from France and to an 
insignificant extent from Luxemburg and German 
Lorraine, succeed in entering the British home 
market, although the competition in manufactures 
from this source is naturally of a less pronounced 
character than that which operates from the great 
industrial districts of Rhenish- Westphalia, Luxemburg 
and German Lorraine. 

The export trade of Germany, as is tolerably well 
known, is assisted privately by the grant of bounties 
on the tonnage of coal and coke, pig iron and semi- 
finished steel consumed in the production of manu- 
factures which have to be proved to be destined 
for an external market, whilst the State Railways 
render indirect aid by the payment of higher prices 
for railway material than those which are charged 
hy the same makers for deliveries for export. It 
is, however, quite possible, having regard to the 
enormous expansion of the steel trade by the erection 
of new iron and steel works in Lorraine-Luxemburg 
in the past three years and the extensions of plant 
in those districts, as well as in Rhenish- Westphalia, 
that the bounties play a less important part at 
present than they did a few years ago. That this 
is the case is shown by the fact that it is the large 
and self-contained works in particular—those which 
produce from raw materials to finished products— 
which are gaining a greater hold on the export trade, 
to the detriment of the ordinary steel works and 
foundries, which have to purchase coal and coke and 
pig iron, and of the transforming mills which have 
to buy fuel and semi-finished steel for working up ; 
and the self-contained units consequently do not 
receive, nor are in need of, the export bounties. The 
Pig Iron Syndicate has just raised its bounty on pig 
iron from 4s. 6d. to 6s. 3d. per ton ; the Westphalian 
Coal Syndicate has increased its bounty on coal and 
coke from 1s. 6d. to 2s. 6d. per ton; and the Steel 
Syndicate is continuing in the present quarter the 
payment of 15s. per ton, to which amount it was 
advanced in the second quarter of this year, on semi- 
finished steel. If the amount of the bounties on coal 
and coke and partly manufactured steel is deducted 
from the inland price of billets, it is found that the 
inland price of the latter works out at practically the 
same as the present export price f.o.b. Antwerp. Thus, 
the transforming mills which work for the export trade 
are placed at a disadvantage, inasmuch as they have 
to bear the cost of transport to the seaport, although 
this difficulty is probably fully counterbalanced by 
the freight rate which has to be paid to the destina- 
tion of foreign purchasers of the semi-finished steel. 
As the ordinary steel works and foundries are also 
probably in a similar position, it would seem that 
the bounties ean scarcely render to the export trade 
that considerable amount of assistance that has been 
ascribed to them. Not only so, but even with the 
bounties the ordinary steel works and foundries and 
the transforming millowners find it exceedingly 
difficult, if not impossible, to compete with the 
increasing domination of the export trade by the 
large self-contained units, which are determined to 
Secure a market irrespective of the cost, and thus 
*xercise the pressure experienced by British steel 
makers in the home market. 











LITERATURE. 


Application of Electric Power to Mines and Heavy 
Industries. By W. H. Patchell. London : Con- 
stable and Co. 

THE application of electric power to mines and heavy 
industries is a wide and important subject which 
cannot be adequately covered in a volume of normal 
size. Mr. Patchell is sensible of this fact. His book 
is not intended to be exhaustive. It is the outcome 
of a series of advanced lectures delivered at the 
University of London, King’s College, and was 
written at the request of those who were responsible 
for arranging the course. Like most other writers 
on the electrification of mines, Mr. Patchell first of 
all considers legislation. This is desirable, for the 
restrictions imposed by the Government must be 
studied carefully before an attempt is made to under- 
take electrical work in mines. In places Mr. Patchell 
seems rather inclined to lean towards the use of 
continuous current. He draws attention to the dis- 
advantages of the low power factor of the polyphase 
system, but omits to mention that this trouble can be 
diminished by using electrostatic condensers or phase 
advancers. 

Having discussed legislation and general questions 
involved, the author turns to cables. This is a very 
practical section. It deals with such matters as 
cable laying, and illustrates and describes distribution 
boxes and other accessories. Into this chapter the 
author crowds a few remarks about switchgear. 
The main qualities which mining switchgear should 
possess are set forth in a clear and concise manner, 
but the value of the book would be increased by the 
inclusion of a few descriptions and illustrations of 
typical examples. There is, however, a very good 
drawing of an ironclad distribution switchboard. 

Coal cutters and other underground details are 
considered in the next section, which is mainly 
descriptive. Compressed air versus electricity is 
discussed, and some figures obtained under actual 
working conditions are included. Other matters con- 
sidered in this section are shot firing, electric drills, 
underground lighting, safety lamps, signalling, tele- 
phones, and conveyors. <A table prepared from the 
annual reports of H.M. inspectors of mines shows the 
growth of coal-cutting machines in the United 
Kingdom. 

Fifty pages are devoted to haulage gears and to 
the rating of haulages. These are two of the most 
useful sections in the book. In the latter section 
calculations are given and the question of utilising 
electric locomotives for haulage are considered. 
Little has been done in the way of using underground 
electric locomotives in this country, but, as the 
author points out, it is not at all unlikely that a good 
deal may be heard about this question in future. The 
use of overhead wires in coal mines inthe United King- 
dom has been prohibited. Storage battery locomotives, 
however, may be employed with the consent of the 
Secretary of State. In view of the importance of 
this matter, it is a pity that the author has not given 
a few illustrations of the engines that are in use in 
mines on the Continent. He has, however, called 
attention to the fact that electric locomotives are 
employed extensively in continental mines, and has 
set forth some interesting particulars. One signi- 
ficant fact mentioned is that the approximate work- 
ing costs for locomotives taking continuous current 
from overhead wires ranges from -5d. to -65d. per 
ton-mile, and for accumulator locomotives Id. to 
1-15d. per ton-mile. 

From haulages the author turns, naturally, to 
winding engines. Two chapters are devoted to this 
branch of the subject. One is entitled ‘“* Winding 
Engines ”’ and the other ** Types of Electric Winders.” 
In the first the author considers cage loads, ropes, 
and size of ropes, types of drums in use, motor and 
drum connections, position of motor mechanics, 
the winding problem, the torque diagram, the power 
diagram, size of motor, &c. The other section is, 
of course, mainly descriptive. Both these sections 
are clear, concise, and useful. The remainder of 
that section of the book devoted to mining work 
naturally pertains to ventilating, air compressing, 
and pumping. In the former section the author has 
a good deal to say about speed variation, and shows 
that the induction motor in its simplest form stands 
at a disadvantage as compared with the continuous- 
current motor. That, of course, is a well-recognised 
fact. 

The methods of changing the speed of an induction 
motor are discussed, and various schemes involving 
the use of commutator machines in conjunction with 
large polyphase motors described. Within the last 
few years much attention has been paid (particularly 
on the Continent) to the development of polyphase 
commutator motors. These machines can give a 
wide speed variation, but it is to be perceived that 
by introducing the commutator one of the chief 
advantages of the polyphase system is lost. In fact, 
it is probably not far wrong to say that, on the whole, 
the alternating system would then be decidedly 
inferior to the direct-current system so far as the user 
of power is concerned. It is doubtful whether the 
commutation of these new motors can compare with 
that of a direct-current machine, and. this may 
easily place the alternating current system at a 
distinct disadvantage. But let it be understood that 





Mr. Patchell is not advocating the employment of 
these polyphase commutator motors for driving 
all variable speed machines in mines. He merely 
considers their use in conjunction with large motors 
for speed regulating purposes. For driving such 
things as variable-speed fans the scheme is no doubt 
good, but it is exceedingly doubtful whether the 
polyphase commutator motor will ever come into 
general use for driving machinery underground. 
That part of the book devoted to the application 
of electric power to heavy industries deals with rolling 
mills, machine tools and cranes, electric welding, 
and furnaces. It will be seen, therefore, that the 
author has covered much ground. He has brought 
together in a comparatively small compass a vast 
amount of useful information, and has confined him- 
self to up-to-date practice. Throughout, the volume 
is thoroughly practical, and, broadly speaking, 
non-mathematical. Considering the importance of 
the subject and the rapid progress electric driving 
has made, it will be surprising if the book fails to 
secure appreciation from engineers and students. 


Natural Rock Asphalts and Bitumens. By Arthur 
Danby. Pages, 4}in. by T}in., viii. and 244. 
London: Constable and Co., Limited. 8s. 6d. net. 

Tus reads like the work of an enthusiast—an asphalt 

and bitumen enthusiast too. In some ways this is 

rather unfortunate ; in others it is not. The latter 
is the case when the author is recounting some of 
his own personal experiences either in the application 
of these materials or gathered during visits to asphalt 
regions, ¢.g., page 120 et seq., where the various items 
of detail come in admirably. The unfortunate aspect 
of the enthusiastical proclivities is evident when 
this same exactitude in detail is carried into the realm 
of inexactitude—that is, the historical. A result of 
which is the inclusion of wearing little scraps of 
historical lore, which straggle over pages and pages, 
and much of which, moreover, has been given over 
and over again in other books on the same subject, 

even as recently as T. H. Boorman’s (1908) and 8. F. 

Peckham’s (1909). The author, however, is charm- 

ingly impartial. He quotes from all sources, including 

the Bible, the ‘‘ Encyclopedia Britannica,” and 
prospectuses (page 115), but he presents the latter 
in true colours; and, referring to the suggested 
voleanic origin of the bitumen in the Dead Sea, in 
confirmation of which ‘‘ The Biblical destruction of 
Sodom and Gomorrah is held out,” he 
admits that Fraas’ investigations proved that such 
could not be the case. Such historical matter as the 
story of the beginnings of Val de Travers, Limmer, and 
other active fields, and of early applications of asphalt 
to road-making, may be tolerated in a practical book 
such as the present, but prehistoric remains and 
quibbling and carping about terminology should be 

barred by publishers. The author states (page 7) 

precisely what meaning he intends to attach through- 

out his book to the words “ bitumens,”’ “ pitches,”’ 

‘“‘ asphalts,’’ but all the carping in the world cannot 

force future authors to accept these meanings unless 

they are disposed to do so, and quibbling about what 
has been done will not alter that. On the other hand, 
the author uses the terms ‘ molasses,’’ “ faluns,” 

‘* arkoses,” “‘ peperites,”’ and, except in the last case, 

without any explanation as far as we have seen ; 

yet these are by no means always bitumeniferous, as 
the author’s use of these names might lead some 
readers to infer. There seems to be some little con- 
fusion about mud volcanoes and volcanic mud 

(page 15). 

But, be these things as they may, there is much 
good matter in the book. The whole is treated in a 
preface, introduction, and fifteen chapters :—I., 
Geology; II., Appearance and Structure; III., 
History ; IV., Modern Exploitation ; V., VI., VII., 
VIII., Sources; IX., Extraction; X., Tests and 
Analyses ; XI., Physical Properties ; XII., Applica- 
tion as Rock; XIII., Application as Mastic; XIV., 
Macadam Roads; XV., Other Uses. Chapters XIT. 
and XIII. contain much interesting detail, and the 
latter is illustrated. 

Many useful little hints are thrown out anent 
the tricks of sophisticators (pages 31, 123); the 
inappropriateness of blending products from different 
mines; and the impropriety of working up old stuff; 
in connection with the last named it is asserted ‘‘that 
there is no greater enemy to rock asphalt and rock 
asphalt work generally than this inferior and re-made 
material. We are warned to use these materials 
appropriately—that suitable for roadways is not the 
most suitable for roofing purpose, and so with other 
applications. The author expresses his views freely, 
and even advocates the use of “tiles.” A somewhat 
quaint test for coal-tar pitch is the “‘ mastication ~ 
test. The decision rests on the behaviour of the pitch 
between the teeth, that is, whether it flattens out, 
resists the impression of the teeth, or falls to powder. 

The increasing importance of these materials in 
the world’s affairs is incontestable, and it is satis- 
factory to note that the author regards the supplies 
as practically inexhaustible. Whether the book would 
be improved by the omission of many of its quoted 
passages is open to question ; but even as it stands 
it should certainly serve a useful purpose. 
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Fig. 11—-WORM GRINDING MACHINE 


MACHINE TOOLS FOR THE PRODUCTION OF | simple movement of the handles gives an instant setting 


to suit either a right or left-hand worm, and the top table 
is pivoted at one extremity to provide for any necessary | 
correction of parallelism. 

It will be noted from Fig. 11 that the whole of the 
operating hand wheels and levers are situated at the front 
of the machine in accessible positions. It 


No, II*. 
In our last week’s issue we described the machines for 
generating worm wheels and for milling the worms. We 
shall now proceed to describe the remaining machines | 


may here be 
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Fig. 13—WORM GRINDING MACHINE—FRONT ELEVATION 
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which go to form the complete series made by the firm of | also pointed out that no spanners are required to make 
David Brownand Sons, Ld. The first of these to be referred | adjustments in this or any other of the machines. The 
to is the automatic worm grinding machine which is used | central hand wheel D—Figs. 14 and 15—controls the 
to rectify any slight inaccuracies in the threads after the 
hardening process has been performed. Fig. 11 is a 
general view of the 6in. by- 18in. worm grinding machine, 
Figs. 13 and 14 are outline views of the machine, Fig. 15 
is a sectional view of the abrasive wheel head, and Fig. 16 | 
is a section of the driving head. The general features | 
of this tool are based on the best modern practice in grind- | 
ing machine building. The wheel—generated by a special | 
device to which we shall refer later—is mounted so as to 
be easily placed in correct relation to the thread of the | 
worm both as regards the spiral and pressure angle, 
thus avoiding any interference. | 

The worm which is being ground is revolved in fixed | 
centres, and traversed in front of the wheel by means of a | 
single pulley drive, provided with a friction clutch for safety. | 
The motion passes thence through a gear box giving ten | 
speeds, and so on to a worm and wheel, thusslowly rotating 
the driving plate of the fixed head. The change wheels | 
which are necessary to give the lead are situated on the 
top of the fixed head, and the motion after passing through 
these rotates the differential gear, and then driving the 
lead screw gives the correct spiral movement to the work. | 
During the cutting operation the motion passes through 
the gear box, but for the high-speed quick return the | 
drive is direct. An important feature in connection with 
this reversal is that although the rotation is reversed, 
backlash is automatically eliminated. 

This mechanism and the means by which it is connected 
to the abrasive wheei slide are so designed that at the end 
of the cutting stroke the trip gear causes the high-speed 





Fig. 12-WORM MI'LLING MACHINE, SET FOR GENERATING CUTTERS 


rotation of which causes the abrasive wheel to feed Jaterally 
on to the work. This is a special feature enabling 4 
correct shape to be produced on the thread of the worm 
which would be impossible with the radial motion on 
cylindrical grinders. When it is not desired to use the 
automatic movements the whole machine can be imme- 
diately operated by hand by the movement of a hand wheel 
E on the left of the operator. A simple movement of a 
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Fig. 15—ABRASIVE WHEEL HEAD 


lever, at the end of the next return stroke, arrests all 
motions of the machine, and thus enables the operator 
to gauge the work which is being done. After gauging 
the work, as the machine is ready to commence the next 
cutting stroke, it is only necessary again to move the lever 
referred to when the cycle of functions will be resumed. 
The whole of the mechanism is dust and water-proof, 


practically self-lubricating and still easily accessible, 








clutch to engage, thus rapidly withdrawing the abrasive rrT 
wheel slide at the moment of reversal. At the other end 

of the stroke the trip gear causes another reversal and 2 : 7 

allows the abrasive wheel to approach slowly to the worm oe eee” a 
thread until it automatically comes in contact with a Fig. 14—-WORM GRINDING MACHINE—PLAN Q 


precision micrometer stop. During the quick-return 

stroke, the differential coming into action causes the worm | 

to be automatically indexed into the next thread. A | automatic motions of the abrasive wheel head, whilst l 
— — the hand wheel C on the right of the operator has a micro- 

meter adjustment graduated in tenths of a thousand, the 





* No, I. appeared October 81st, 


as the principal gearing is carried on a detachable apron 
in front of the machine, as shown in Fig. 11. Referring 
to Figs. 14 and 15, A is the gear box, B and B? operating 
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levers for right or left-hand worms, C the feed hand | tool is capable of giving the desired form to the cutters | device illustrated is that for a worm with a 30 deg. pres - 
e 


‘heel, D ei ‘stieal head hand wheel, If hand motion | for any diameter, pitch and lead of worm within the 
ead wheel, F the index trip gear, G the index change | 


wheels, H ts lead change whe ik J the screw for taper, | the only practical method of forming milling cutters of | 
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Fig. 16-THE DRIVING HEAD 


K the arresting trip lever, Lo the traverse trip lever, | such a shape as will give a worm of the desired form. 
N the abrasive wheel head, O the main driving pulley, P| Similarly, the grinding wheel for operating on the sides 
the driving plate, and Q the differential gear. It will be of the worms after hardening are also generated. The 


noted that the abrasive wheel spindle is of substantial shape of the teeth of the hobs which in turn generate the 
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Fig, 17—ABRASIVE WHEEL GENERATOR 


worm wheels is also generated as described earlier in this 
article. 

The 
Fig. 17. 


proportions with long conical bearings capable of adjust- 
ment. The driving mechanism is all enclosed, and there 
is no overhang of the wheel. 

With regard to the cutting tools used in the 


abrasive wheel generator is shown in section in 


D.B.S This ingenious device consists of a cast iron body, 


capacity of the machine, and the makers claim that it is | 


sure angle. It will be observed that the device has a 
pulley for a round belt which is driven from an overhead 
counter shaft, and this causes the plunger which carries 
a diamond to reciprocate. As the diamond is carefully 
set exactly upon the centre line of the cast iron body, 
it follows that it is also on a radial line, and its movement 
corresponds to a line on the worm to be ground. The 
holder carrying the plunger can be presented to the wheel 
in the best possible manner for cutting, and it is also 
adjustable to the diameter of the wheel. If it is caused 
to reciprocate at the time of traversing spirally across 
the face of the wheel, it will give to the latter that par- 
ticular contour which will in turn grind the correct shape 
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Fig. 20—HOB AND CUTTER SHARPENER 


of tooth of the worm. As the work is fed lateraily to the 
face of the wheel, the contour will remain constant during 
the period of grinding. A similar device is used fer gene- 
rating the shape of the abrasive wheel used for the sharpen- 
ing of the hobs, but in this case, as the grinding has to 
be perfectly radial,the plunger is arranged to reciprocate 
at right angles to its body. This, again, is caused to 
move across the face of the wheel, which in turn will 
grind the cutting face of the hobs truly radial. 

In the hob and cutter sharpening machine—Fig. 20 
the hob or cutter to be ground is mounted vertically in a 
suitable holder, which is situated in the centre of the 
circular water basin shown fitted to the bed of the machine. 
An adjustable vertical slide carries a horizontal slide upon 
which is mounted a universal head supporting the abrasive 
wheel. The wheel is driven by means of a round leather 

















Figs. 18 and 19—WORM AND WHEEL TESTING MACHINE 


system, these are all based on the generating principle of | which is carried between the fixed centres of the worm 
4 straight line. The worm cutters have their sides gene- grinding machine, and is caused to revolve just the same 
rated by a tool which is placed in the worm milling machine |as the worm to be ground, the whole machine being | 
instead of the worm blank, as shown in Fig. 12. This | ‘“‘set up” in the same manner as for grinding. The | 


belt from the countershaft, and the reciprocating motion 
is obtained by means of an adjustable excentric on a 
throw plate. This throw plate is driven by means of 
a pinion which engages with a gear wheel on its outer 
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periphery. The pinion is driven directly from the counter- 
shaft, and is carried upon the pedal lever shown, being 
so arranged that the depression of the pedal causes the 
head to stop at the top of the next up or return stroke. 
‘The machine is so designed that the return stroke is made 
at a quicker speed than the cutting stroke, and this 
arrangement enables the operator to arrest the motion of 
the machine for the sharpening of the next tooth or for 
the removal of the-hob. 

Upon one side of the vertical slide is placed a rack which 
drives a pinion carried on a shaft mounted upon the bed. 
Parallel to this shaft is another which by means of spiral 
gears causes the hob holder to rotate at the same rate as 
itself. Between these two shafts are placed the change 
gear wheels necessary to cause the relative motion between 
the abrasive wheel and the hob to give the required lead. 
The indexing is accomplished by means of a standard 
index plate, similar to that in the worm milling machine. 
By means of a fine adjustment in connection with this, 
the desired cut can be put on. A water circulation system 
is provided which delivers the water from the pump to 
the abrasive wheel. After use it falls into the basin, 
and thence is led into the tank again. 

The universal head on which the abrasive wheel is 
mounted can be placed in any position and angle neces- 
sary for the grinding of hobs, and has its contour generated 
by means of a diamond truing device which is placed in 
the holder in place of the hob, and is rotated in a similar 
manner. This ensures that all the hobs are ground 
with their cutting faces truly radial. 

For sharpening worm wheel cutters a number of these 
can be placed upon the arbor and the abrasive wheel is 
caused to travel directly up and down, without any relative 
movement of the arbor. For this purpose the change 
gears are disconnected, the indexing and feed being 
operated in exactly the same manner as for the sharpening 
of hobs. In this manner the spacings are correctly divided 
and the life of the cutters is enhanced. 

The means provided for testing the products of the 
above machines are both ingenious and numerous, and 
calculated to leave little room for even the smallest 
errors. Two views of a testing and gauging machine are 
given in Figs. 18 and 19. In Fig. 18 the worm and wheel 
are shown being tested at the correct centres at which 
they are intended to work. Fig. 19 shows the general 
arrangement of the machine. On the right-hand side is 
the device for testing the angle of pressure. By this 
device the correct angle can be read for accuracy within a 
few minutes by the protractor. On the left-hand side 
a device with a plunger and clock indicator is shown for 
testing the truth of the threads of a worm after the harden- 
ing and stretching process. In this case a ball gauge is 
placed underneath the plunger, and each space in the worm 
1s tested separately. 








SOME REMARKS ON THE UCONSTITUTION OF 
PORT AUTHORITIES AS AFFECTING THE 
ORGANISATION AND DEVELOPMENT OF 
PORTS.* 

By ANTHONY GEORGE LYSTER,. 


Importance of constitution.—In the course of my study 
and long experience of the many problems which surround 
the successful development of harbours and ports, the 
importance of the suitability of the governing authority, 
as materially affecting their satisfactory organisation, 
development and management, has been strongly impressed 
upon me, and I have therefore deemed the subject worthy 
of presentation to the Institution. In islands such as 
Great Britain and Ireland it goes almost without saying 
that anything that affects the efficiency and development 
of their trade outlets and inlets touches vitally the welfare 
and prosperity of the whole kingdom and even of the 
Empire. The authorities, therefore, to whom the main- 
tenance and development of the ports are committed, 
should be bodies capable not only of bringing special 
commercial knowledge and sound judgment to bear on 
the variety of problems with which they have to deal, but 
also able to take a broad view of their responsibilities and 
to recognise that national and imperial as well as local 
interests are involved in the successful administration of 
their charge. 

Variously constituted authorities.—The various ownership 
and management of docks and harbours may be grouped 
under the following main heads :—(a). Those privately 
owned ; (b) those owned and contolled by public dock 
companies; (¢) those owned by railway companies ; 
(d) those owned by municipal corporations; (e) those 
managed by trusts or commissions ; (f) those owned and 
controlled by Governments. In addition to the above 
groups there are also docks owned by canal systems, the 
most important of which belong to the Aire and Calder 
Navigation and are situated at Goole. The constitution 
of the various authorities controlling these different under- 
takings seems to be based mainly on two broad principles 
absolutely opposed to each other, viz., in the one case that 
those who have found the money for the provision of the 
accommodation should be allowed directly to control its 
destiny and development, without representation of the 
traders using it, and in the other case that those who have 
provided the funds for the creation of the port should have 
nothing whatever to say to its management or control 
which is vested almost entirely in the representatives of 
the traders, who at the first blush might be considered to 
be more immediately concerned in the pro1aotion of their 
own prosperity rather than that of the trust which has been 
vested in them. 

To the stickler for orthodoxy such a condition of affairs 
would appear to offer occasion for serious criticism and 
misgiving, but unprejudiced examination of the causes 
which have led up to it, as well as consideration of the 
effects of the system, will suggest that it has given oppor- 
tunity for the exercise of private enterprise and ener, 
which could not in such a variety of cases be possessed by 
any state or public authority, whilst it has presented an 
elasticity which enables the varying conditions, under 
which any large number of ports must necessarily exist, 
to be met more conveniently, readily and economical’ ; 
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than under any rigid standardised system which, though 
well suited to one set of circumstances, might be utterly 
unfitted to others. Moreover, the adoption of a variety ot 
systems has the merit, which will appeal to most engineers 
at all events, of arriving by experience at a practical 
determination of their relative utility on a trial and error 
system by which the best and most suitable form to meet 
each variety of conditions is most likely to be evolved. 

Docks and harbours owned by companies, &c.—Dock and 
harbour systems under private or company ownership 
have come into being and exist as a rule to develop natural 
resources such as coal or other minerals, and their traffic is 
more concerned with a local export trade. ‘The effect 
therefore of the management and development of such 
properties cannot be regarded as having the same extended 
importance as that of undertakings which deal with many 
and varying classes of trade having wide-reaching ramifi- 
cations and affecting the welfare of many and important 
industrial communities. There is not so much, therefore, 
to be said on the subject of their organisation, as being 
constituted for a special purpose they are perhaps best 
managed by private individuals or a company directly 
interested in the successful development of the particular 
trade with which they deal. 

Docks owned by rattway companies.—The next group of 
docks in elassification is that owned by railway companies. 
Here, again, such docks have largely come into existence 
for the purpose of developing some particular trade, such 
as coal or other minerals, and in these circumstances the 
question of the suitability of their organisation to public 
or national requirements does not seem to involve any 
special consideration or raise any points that have not 
already been dealt with in the case of docks owned by 
public dock companies. There are, however, important 
exceptions to this description of trade carried on by 
railway-owned docks, and at Southampton and on the 
Humber and in other north-east country ports there exist 
groups of docks owned and managed by railway companies, 
which are engaged in more general forms of trade than that 
described above. In such cases these docks come into 
competition with other systems owned and worked by 
specially constituted authorities, whose functions are 
confined to the docks alone, and objections have been 
frequently raised to railway ownership that it gives rise to 
unfair competition which it is difficult for those bodies who 
do not own railways to meet effectively. Objections, too, 
have been raised by other railway companies to rival 
companies owning dock property and so being able by 
lowering the dock rates to divert traffic on to their lines. 
It must be obvious, whatever the facts may be, that the 
primary interest of a railway company is to attract as 
much traffic as possible to its line, and to this end it may 
regard the docks largely as feedérs'to the railway system, 
and may encourage their use by trades which are good 
customers in that way, at the expense of those which do 
not require to use the line. It may also, by charging 
specially low rates for dock accommodation and recouping 
the deficit from the revenues of the railway, compete 
unfairly with dock authorities whose business is limited 
to the provision and management of that class of accom- 
modation. The working of a dock system on these lines 
presents no economic advantages to the traders or country 
at large, as it merely shifts the burden from one pair of 
shoulders to another, and if adopted it would certainly 
handicap the authorities who own and manage dock 
property alone, and who are obliged to charge such rates 
for its use as enable them to maintain their property in 
efficient condition, obtain such funds as may be necessary 
from time to time for its further development, and at the 
same time meet all their other liabilities. 

On the other hand, however, the railway companies can 
fairly urge that in many cases with their wide knowledge 
of trade, their power of combining dock and railway service, 
their ability to link up various trade centres and collect 
and distribute goods throughout the country, they are 
frequently the only bodies who can successfully initiate 
and develop a port and a trade, and they can } robably 
point to instances where they are the only possible owners 
of dock property. Moreover, railway enterprise with all 
its accumulated capital, its public credit and the personal 
backing of its influential representative boards, is always 
on the look-out for fresh opportunities of creating and 
fostering trade, and so is frequently the only competitor in 
this particular field of commerce; and it would be a 
misfortune for an island country such as ours to unduly 
limit or hamper the enterprise of such important agents in 
this class of commercial development as railway companies 
have been in the past and may be in the future. That 
proper safeguards, however, are necessary in permitting 
the railway companies to play this rd/e, is, as has already 
been pointed out, a very necessary condition, and each 
freshly proposed development requires to be carefully 
considered on its merits. 

Ports owned by municipal corporations.—As an example 
of a port owned by a municipal body that of Bristol is 
probably the most prominent and important, and as it is 
peculiar in this respect its case merits some special mention. 
The origin of the port is extremely ancient and goes back 
beyond historical records. In old days the position and 
importance of the port of Bristol was only second to that 
of London, whereas it has in more modern times been 
surpassed by a great number of ports and now stands, in 
respect of the volume of its tonnage, only about sixteenth 
on the list. Bristol’s position compares very unfavourably 
with ports like Liverpool, Hull, and Glasgow, which form 
the outlet and inlet for great commercial industrial centres 
such as south-west Lancashire and Yorkshire, and the 
iron, coal, and shipbuilding districts of the south-west of 
Scotland. There are no such commercial or industrial 
areas as these behind Bristol, and it was certainly not to be 
expected that its growth as a port could be anything like 
commensurate with that of others infinitely more favour- 
ably situated. On the other hand, it may fairly be argued 
that the fact of its being controlled by a municipality is 
not in its favour. Certainly, under this arrangement it 
has the credit and backing of the municipality to lean upon, 
but as this support involves a tax upon the municipal 
ratepayers—and in this case it means a rate of Is. 5d. in 
the £—it is at least doubtful whether a policy of receiving 
with one hand and giving away with the other, compensates 
for the drawbacks of a system of control which is unsatis- 
factory in many other respects. 

Of the remaining dock undertakings set out in the 





classification at the commencement of this address, there 
are those administered by trusts or commissions and by 
governments. ‘The constitution of these trusts or coy). 
missions varies in different cases, and as the Variations 
are of considerable importance they deserve some notice 
For the most part the trusts consist of shipowners 
merchants, &c., concerned in the trade of the port, but 
representatives of other bodies are introduced in practically 
all cases in greater or less proportion. ‘The most important 
of these outside representatives are generally those from 
the local municipal bodies, and in some cases theip 
representation is very considerable, amounting in one cas, 
to over 60 per cent. The advantage of the municipal 
representative element in such a body is, as was pointed 
out before, that the port gets the benefit of the jinanciai 
support and credit ot the municipality, these bodies being 
able as a rule to borrow money at a lower rate than a dock 
authority. Where; too, the interests of the port and tow, 
harmonise, the combination of representation is ay 
advantage and promotes smooth working. On the other 
hand, the element of politics is a strong factor in tie 
selection of municipal candidates, and their policy ang 
intluence, therefore, can never be freed from that curse 
attendant upon the system of popular government, 
namely, party bias. 

But there are other important disadvantages in tue 
association of municipal representation with harbour 
management, and one of these is the tendency of corpora- 
tions to regard all large industries and undertakings within 
their jurisdiction mainly as contributors to the municipai 
revenues and to use them for that particular purpose. 
in most large general ports a very large proportion or the 
trade is connected with industries in the interior, and it is 
essential for their prosperity that the tramsit of goous anu 
materials to and trom such areas should be conuucted as 
directly and cheaply as possible, with the smallest possible 
amount of handling and local charges. ‘The promotion of 
this class of trattic 1s obviously not in the direct iterests 
of the municipality, and one can well imagime the ditticulty 
of the position of municipal representatives, giving them 
full credit for all wisdom and honesty, when their con- 
stituents, in the form of hotel proprietors, warchouse 
owners, carters, general labourers, and others, use all their 
influence to maintain some antiquated and costly system 
of working which favours their callings, but wihuch 1s 
directly opposed to the interests of the port and its clients 
in the interior, and stands in the way of the adoption o1 
more rapid, cheaper, and up-to-date methods wnich will 
promote the prosperity of tne manufacturing trades and 
industries directly concerned. 

It is significant that some of our largest ports, such as 
Liverpool, Glasgow, and Dublin, were all in the early 
stages of their history under municipal control, and that 1 
was deemed expedient to change their constitutions and 
convert them into trusts, or, in the case of London, to sell 
the City’s interest to dock companies. One is therefore 
naturally led from experience im this country to the 
inevitable conclusion that the management of a great 
national commercial port which serves the needs of many 
widespread communities, trades, and industries, is best 
entrusted to a body composed of men who, besides having 
a knowledge of these needs and being interested in their 
satisfactory fulfilment, are otherwise able as far as may be 
to bring unprejudiced and disinterested minds to the 
carrying out of their duties. It would, however, be 
extremely shortsighted to limit the regard of this question 
to our own insular point of view. 

Continental management of docks and harbours. 
Continental practice seems to have developed upon quite 
different lines from those prevailing in this country and, 
as in regard to so many other things generally, tu have 
relied chiefly upon Government or State initiative and 
control, rather than upon individual and local enterprise 
as with us. The more general method of managing ports 
still in vogue in continental countries is for the State to 
stand in loco parentis to all its ports, that is to say, It 
investigates projects usually prepared by an engineer 
appointed by itself, and if approved provides the funds tor 
their execution. In the case of ports in the early stages o! 
development and before there is any definite assurance 
of trade it can be readily understood that from the point 
of view of their interests such a system of State initiation 
and control may have distinct advantages, as it may assist 
them in their early struggles, and even develop a trade 
which otherwise might never have arisen ; but it 1s difficult, 
on the other hand, to imagine that in the public interest or 
in the case of ports which are naturally trade inlets and 
outlets and where consequently trade flourishes on its own 
merits such a system can be satisfactory or can produce 
such good results as under the system of self-support which 
prevails in this country. The essentials required of a body 
to successfully manage a port are an intimate knowledge 
of all the ramifications of its trade, a close and ready 
intercourse with those engaged in it and the confidence ot 
the public in its management, so that when funds have to 
be subscribed there is a ready response to the invitation 
and an abundance of money available at a reasonable rate. 
Such a body, too, should be accessible by the commercial 
public, and should be subject and susceptible to reasonable 
public criticism. Under an efficient system there ouglit 
to be close and intimate connection and sympathy between 
the management and the whole commercial interests of the 
port, and ready interchange of ideas and opinions upon 
questions affecting all sections of the community. It Is 
difficult to see how such a desirable condition of affairs 
can obtain under Government control, since the responsible 
authorities in this case are remote in every sense of the 
word from those whose interests are involved. 

Another tendency which occurs to one as pertaining (v 
the continental system of Government providing the funds, 
or at all events the bulk of them, is that the port repre- 
sentatives, feeling that in promoting big schemes they are 
advancing their personal and local interests without 
incurring any financial risk themselves, would be liable 
to press a Government to commit itself to expenditure 
which might not be remunerative. On the other hand, 
the Government, being probably alive to this tendency aud 
without that intimate knowledge of the port and its 
possibilities which would enable them to form a fair 
estimate of its prospects, might for this and other reasons 
be liable to condemn such expenditure on unsatisfactory 
grounds. They could not, moreover, be expected to be 
endowed with the same spirit of enterprise, or be prepared 
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— 
to take the same measure of commercial risk, which in 
these days of keen competition must be assumed by a 
pushing and successful undertaking of this character. 

To anyone who has thought at all closely on such subjects, 
the adoption of a constitution and organisation for a dock 
or harbour authority on lines which will give the utmost 
possible opportunity for the full appreciation of all the 
elements contained in the complicated problem of port 
management and development, as well as the assurance 
of their influence being given full effect, seems of paramount 
importance. One essential | to the fulfilment of this 
principle is that the authority should be in as intimate 
connection as possible with the trade of the port, and 
another is that it should have a considerable financial 
interest in its development and advancement. 

Now if these desiderata be necessary qualifications for 
the successful management of a large port in which many 
interests and trades are concerned, it is quite certain that 
no Government official or Minister can, as such, fulfil them. 
The first essential is that the responsible authority must 
be in intimate and constant touch with the issues which 
are constantly arising in the conduct of its affairs, and the 
proper settlement of which materially affects its fortunes. 
In a country with many ports it would obviously be quite 
impossible for any Minister or high official to carry out this 
requirement. Equally is it the case that no Minister or 
public official could fulfil the second qualification of a 
business or personal interest in the concerns of one par- 
ticular port, as that would of course be at once a 
disqualification for disinterested decision upon the rival 
claims for consideration of many others. So that, as far 
as imagination and instinct can indicate, and experience 
in this country goes, it seems certain that any attempt to 
control or manage ports under the direct auspices of the 
Government by nominated representatives would lead to 
congestion and failure. Moreover, all the tendency of 
Government policy in later years has been and is in the 
direction of devolution and the setting up of local authori- 
ties who are to be responsible for the conduct of affairs 
within the limits of their jurisdiction. 

Dock systems managed by trusts or commissions.—The 
most prominent dock undertakings in the kingdom 
managed by trusts are London, Liverpool, Newcastle and 
Shields, Glasgow, Leith, Dublin, Belfast and Swansea. 
Between them they are responsible for traffic of no less 
than 63 million tons, representing 40 per cent. of the total 
sea-borne traftic of this country. It is obvious, therefore, 
that the trust system has recommended itself to the people 
of this country as best suited to their largest and most 
important ports, conducting the trade of their most 
thriving and populous industrial centres. The constitution 
of these trusts, which are charged with such serious 
responsibilities, is therefore worthy of somewhat close 
consideration They vary inter se in the number of their 
representatives and their qualifications, but as the general 
principle upon which they are based is the same, I have 
selected for examination the one with which I am most 
familiar and which largely served as a model for the Port 
of London, viz., the Port of Liverpool. The general 
principle underlying the constitution of the Port Authority 
of Liverpool is that of a great co-operative association, 
with this distinction, viz., that the qualifications for 
membership of the Board are not based upon the ownership 
of shares in the association, but upon the payment of a 
certain sum, viz., £25 per annum, in rates or dues on ships 
or goods passing through the port. Of course it must not 
he assumed that none of the members of the trust are 
bond or stock holders. On the contrary, it is certain that 
many, if not most of them, hold the securities of the 
trust——but this is not a necessary qualification for mem- 
bership. “ 

Constitution of the Mersey Docks and Harbour Board.—The 
Mersey Docks and Harbour Board, as it is called, consists 
of twenty-eight members, of whom twenty-four are elected 
by the payers of dock rates and dues, each payer of rates 
or dues to the amount of £10 per annum being entitled 
toa vote. The other four members are appointed by the 
Conservancy Commissioners of the river Mersey, who are, 
the First Lord of the Admiralty, the President of the Board 
of Trade, and the Chancellor of the Duchy of Lancaster. 
lhis Board of twenty-eight members is divided into many 
committees for the management of the various branches 
of the business, and here again the advantage of the system 
is felt, as the personality of the various committees can 
be so arranged that its members bring to them special 
knowledge of the particular subjects with which they are 
called upon to deal. Neither the chairman nor any of the 
members of the Board receive any emoluments, and it is 
greatly to the credit of Liverpool that there has never been 
wanting a very full supply of her best commercial men 
ready to fill any gaps that may occur in the ranks of the 
Board. A Board so constituted and composed of such 
elements has a very great advantage over a company in 
its transactions and dealings with outside interests, such 
as Parliament and Government departments, but more 
particularly with all those interests which surround its 
estate and trade—such as the conservancy, the railways, 
the canals and water carriers, the warehouse owners, 
the cartage interests, &c. 

Re lations between port authorities, railway comj-anies, and 
other interests.—Allusion has already been made to the 
'mportance of the connection with the railway companies 
and other interests outside the authority of the trust, 
but all directly connected with and playing an important 
part in the working and welfare of the port. It would be 
difficult to exaggerate the importance of the relations of 
such interests to the port. The relative facilities in 
despatch and economy attendant on the collection and 
shipment of goods for the purposes of export and the 
discharge and distribution of imports go a very long way 
in the determination of the choice of trade routes, so that 
It is essential that these operations should be arranged 
on as satisfactory a basis in all respects as is possible. 

As unqualified competition in the matter of rates of 
varriage would have had disastrous results, at Liverpool 
yr various companies agreed to charge the same rates of 
we for the various destinations. This agreement, 
however, left them free to compete for traffic in other 
respects, and as the rivalry was very keen the custom grew 
4 amongst the companies of attracting traffic by giving 
— advantages in other ways outside the rates. 
bee special advantage granted was free storage for one 

onth in the railway company’s warehouses of any goods 





transmitted to the port for shipment. A limited number 
of customers only could take advantage of this arrangement, 
but the effect has been that all had to pay for it, and so 
the charges to all were raised above their natural level. 

Canals.—Inland water carriage as it exists to-day offers 
no effective remedy for this condition of affairs. The 
canals are antiquated and incapable of carrying on a large 
volume of trade ; they are also so slow in their operations 
that they are unsuited to deal with a large proportion of 
the traffic. Moreover, many of them have fallen into the 
hands of the railway companies, whilst others have been 
obliged, as a measure of self-preservation, to combine, in 
the matter of rates, with the railway companies, They 
are not, therefore, in a position to mitigate any of the 
difficulties and drawbacks to trade arising from such 
circumstances as those described. ‘These are all difficulties 
arising out of the circumstances and competition in the 
carrying trade, over which a dock authority, no matter 
how constituted, has no effective control, but when 
organised on the lines of a trust, and so representing a 
great public interest, it possesses an influence which, if 
wisely and energetically used, is very potent and can 
produce results which no railway or public company could 
expect to achieve. : 

Port of New York.—The want of some such influential 
and independent body is apparently being felt very 
seriously at the present time at the port of New York. 
Here the management of the docks or wnarves was formerly 
vested in the municipal authority, but has been recently 
handed over to the so-called board of Estimate with a 
dock commissioner appointed by the Mayor. A serious 
issue has arisen in connection with the construction of new 
wharves as to how the railway connections are to be 
established and in what authority their ownership and 
control is to be vested. ‘Lhis question has excited much 
discussion by those interested in the welfare of the port, 
and though an outsider can hardly be expected to give any 
opinion on the merits of the various contending views, 1t 
will suffice probably to state that, rightly or wrongly, 
there is very strong opposition to the railway companies 
being allowed to get control of these connections, on the 
ground that they would not be used to the full advantage 
of the port, but rather to promote railway interests alone. 
The tendency in the United States and Canada seems to be 
towards the establishment of small commissions or trusts 
consisting of three or four independent people who control 
and manage the ports. The governing bodies at New York, 
Boston and Montreal are all constituted on those lines. 
In one further and very important respect it may be stated 
that a public trust such as the Mersey Dock and Harbour 
Board has a great advantage over a company, viz., 
whenever it comes before Parliament to promote a new 
scheme and generally in all its transactions with public 
authorities and officials. It occupies such a disinterested 
and representative position that it would require very 
powerful and clearly demonstrated objections to upset any 
proposals it may put forward in the interests of trade. 
Moreover, the fact that it is a statutory authority con- 
stituted for the very purpose of developing the port in 
accordance with trade requirements, gives it a very strong 
prima facie claim on the goodwill and assistance of 
Parliament, as well as of all Government departments and 
officials, and reduces to a minimum the chance of successful 
opposition to its proposals. 

One further and extremely important advantage which 
emphasises the disinterestedness and adds to the value of 
such a constitution as a public trust may be quoted, viz., 
its method of borrowing money. In the case of the Mersey 
Docks and Harbour Board money is raised at fixed rates 
on bonds running for short periods or on stock redeemable 
within sixty years. ‘There are no shareholders, and con- 
sequently there is no tendency to unduly tax trade for 
their benefit. 

The prosperity of the Mersey Docks and Harbour Board 
is strong testimony to the soundness of the system on 
which its management and control are founded, while at 
the same time its credit stands high and it possesses a very 
strong clientéle of investors in the district of south-west 
Lancashire. These facts all seem, therefore, to indicate 
that where the interests are so widespread, the trades 
concerned are so various, the scope of the business on so 
vast a scale, and the capital needs so great, a public trust 
with a representation such as Liverpool possesses offers 
every prospect of success in the management and develop- 
ment of a port. 








FORTHCOMING MEETINGS. 
No. V. 


Tue Institution of Electrical Engineers will hold its 
first meeting at the headquarters, Victoria Embankment, 
on November 13th. The President will deliver an address 
on “Pressure Rises” (experimentally illustrated). On 
November 27th Mr. 8. Evershed is to read a paper entitled 
‘The Characteristics of Insulation Resistance.” An 
address on “* Electricity Supply in Large Cities ” will be 
given by Dr. G. Klingenberg on December 4th. The last 
meeting this year will be held on December 18th, when 
Mr. H. C. Gunton will read a paper on ‘* The Employment 
of Power in H.M. Post-office.’”” Mr. H. R. Speyer will 
deal with ‘‘The Development of Electric Power for 
Industrial Purposes in India ” on January 8th, and the 
fifth Kelvin Lecture will be delivered by Sir Oliver Lodge 
on the 22nd of the same month. Papers on “ Railway 
Electrification ’ are to be read on the following dates :— 
February 12th, 19th, 26th, March 12th, 19th, 26th, April 
2nd and 23rd. The titles of these papers are :—‘* Some 
Railway Conditions Governing Electrification,” ‘*‘ Electri- 
fication of Railways as Affected by Traftic Considerations,” 
* Difficulties of the Electrification of Existing Termini 
and Goods Yards and the Effect of Existing Rolling Stock 
on the Main Line Electrification Problem,” ‘* Generation 
of Electrical Energy for the Purposes of Main Line Trac- 
tion,” ‘The Design of Traction Motors for Alternating 
and Continuous Currents,” ‘‘ Rolling Stock and its Design 
and Influence on the Energy Consumption of Trains,” 
‘‘ Electric Locomotives,” and “ Electric Signalling on 
Railways.” There is also to be a discussion on ‘‘ Electric 
Battery Vehicles.” Before the Newcastle Local Section 
Mr. J. W. Jackson will read on November 10th a paper on 
‘Steam Boiler Working in Electrical Power Stations.” 
The same paper will also be read at Middlesbrough on 





November 14th. Newcastle meetings will be held at th 
Armstrong College of Science at 7.30 p.m., and Middles- 
brough meetings at the Hugh Bell School at 7 p.m. On 
December 8th and 12th Dr. Klingenberg’s address, pre- 
viously referred to, will be delivered at Newcastle-on-Tyne 
and Middlesbrough respectively. Mr. E. P. Hollis will 
present at Newcastle on January 12th and at Middles- 
brough on January 16th a paper entitled “ Inductance 
and Induction Coils in Industrial Work.” 

Turning now to the Scottish Local Section, Glasgow 
meetings will be held at 207, Bath-street, at 8 p.m., and 
Edinburgh meetings at Prince’s-street Station Hotel at 
8 p.m. The chairman, Mr. J. A. Robertson, will deliver 
his address at Glasgow on November 11th. On December 
9th, at Edinburgh, Dr. Klingenberg will again deliver the 
above-mentioned address, and at Glasgow, on January 
13th, Mr. H. C. Gunton will again read his paper on “ The 
Employment of Power in H.M. Post-office.”’ 

The Western Local Section will hold meetings in Bristol at 
the Merchant Venturers’ Technical College ; in Edinburgh, 
Engineering Lesser Hall, at 4.30 p.m.; and in Cardiff, at 
the South Wales Institute of Engineers, at 4.30 p.m. On 
December Ist Mr. 8. Evershed will present at Cardiff his 
paper—originally read in London—on “* The Characteristics 
of Insulation Resistance,’ and on January 19th Mr. H. C. 
Gunton will again read his paper. 

The Yorkshire Local Section will hold meetings in 
Leeds at the Philosophical Hall, at 7.15 p.m. The next 
gathering is fixed for December 10th. Mr. 8. H. Holden 
is to read a paper on ‘“‘ The British Standard Specification 
for Consumers’ Electricity Supply Meters.” ‘A Two- 
rate Tariff System without Time Control ” is the title of a 
paper promised by Mr. H. H. Perry for January 14th. 

On November 12th, 26th, and January 7th papers will 
be read before the Birmingham Local Section at the 
University, at 7.30 p.m., by Mr. S. H. Holden, Mr. 8S. 
Evershed, and Mr. H. R. Speyer respectively. They are 
the same papers as those read by the authors before other 
sections and are given above. There is to be a discussion 
on January 28th on ‘“‘ Means for Securing the Further 
Employment of Electricity for Domestic Purposes (Rates, 
Publicity, and Apparatus), or alternatively Dr. T. F. 
Wall will read a paper on “The Theory of the Three- 
phase Synchronous Machine.” Particulars of the papers 
to be read before the Manchester Local Section were given 
in @ previous issue. 








TRANSFORMATION OF THE GARE ST. LAZARE. 


TuHosr who have had the misfortune to arrive at the 
Gare St. Lazare during the holiday season have had an 
unpleasant experience of what appears to be a hopeless 
disorganisation in the distribution of luggage. The 
traffic is larger than at any other station in Paris, and has 
far exceeded the means available for satisfactorily coping 
with the registration and distribution of luggage. Now 
that the electrification of the suburban lines is being 
carried out the Gare St. Lazare is to be entirely trans- 
formed, a beginning having already been made by centralis- 
ing the booking arrangements, and a system of electric 
lifts and travelling platforms is now being constructed 
whereby the labour necessary for handling luggage will 
be reduced toa minimum. Luggage arriving for departure 
will be distributed on to ten electric lifts which will bring 
it opposite the rear van on each platform. For the for- 
ward vans the luggage will be carried on subterranean 
conveyors to the ends of the platforms and will be raised 
to the level of the vans. At present, on the arrival of 
trains, the luggage is taken into the Customs, where an 
interminable time elapses before it can be got out. 
Arrangements are now being made to reconstruct the 
present building, which will be reserved entirely for luggage 
passing through the Customs, and this luggage will con- 
tinue to leave by the Cour de Budapest ; but above this 
building another will be built extending over the Cour de 
Budapest, so that all other luggage will leave directly on a 
level with the Rue de Londres. By this means it is 
expected that all the luggage arriving by boat trains will 
be passed through in three quarters of an hour instead of 
the three hours or more that frequently elapse before 
travellers can get into possession of their property. It 
will take from three to five years to carry out these new 
works. 








OBITUARY. 
SIR WILLIAM HENRY PREECE. 

Just as we go to press we learn with deep regret of the 
death of Sir William Henry Preece, K.C.B., F.R.S., who 
was for many years a prominent figure in the world of engi- 
neering, and particularly in that branch of it which is 
concerned with electricity. From 1870 to 1899 Sir William 
was in the service of the Post-oftice, finally as Engineer-in- 
Chief and Electrician, and after his retirement he practised 
as a consulting engineer. We must delay giving further 
details of his life till next issue. 





WILLIAM NEWTON BAKEWELL. 

WE regret to have to record the death at the age of 
sixty-eight, at Keswick, on Monday last, of Mr. William 
Newton Bakewell, M. Inst. C.E. Mr. Bakewell was, 
during the erection of the Forth Bridge, engaged as 
contractor’s engineer, and Sir William Arrol, in referring 
tohis work, saidthat to his accuracy and care in the setting 
out was due the uniform correctness with which all parts of 
the bridge met so completely. On the completion of 
the Forth Bridge, Mr. Bakewell was employed for some 
time in the setting out of the Tower Bridge, and after- 
wards went to Egypt, where he was second engineer during 
the building of the Assuan Dam. He was also concerned 
later on with the building of the English bridge at Cairo‘ 
and with irrigation schemes in Asia Minor. His last work 
before his retirement, which took place two years ago, was 
the survey of two harbours in the Black Sea for Sir John 
Jackson, Limited. Mr. Bakewell invented an addition to 
the theodolite, by which many hundreds of pounds were 
saved in the construction of the Forth Bridge and other 
subsequent structures of similar magnitude. 
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HORIZONTAL BORING, DRILLING, AND 
MILLING MACHINE. 


THE tool illustrated herewith has been constructed by 
the Dickinson Machine Tool Company, Limited, of 
Keighley, for heavy service at the works of a large firm of 
marine engineers and shipbuilders on the North-East 
Coast. Easy manipulation, coupled with accuracy of 
performance and a design of sufficient strength to take 
full advantage of modern high-speed tool steels, have been 
the guiding principles in its construction. 

The bed and base plate are separate, but are bolted 
and keyed together. The former measures I8ft. by 
tit. by 18in. deep, and is machined on its upper surface 
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it in place when milling is being done. The spindle can 
be fed forward at eight different rates of feed, ranging 
from jin. to ;4sin. per revolution of the spindle. All 
these feeds are available with any spindle speed and are 
reversible. 

The machine is driven from a five-speed belt cone, 
either directly or through double gearing. A separate 


pulley is provided for the saddle and column power | 


traverse or alternatively for the milling feeds. 

An outer stay for supporting the boring bars can be 
bolted to the base plate. The bearing on it is carried 
on a saddle which can be adjusted vertically by hand. A 
cross movement of the bearing on the saddle is also pro- 
vided to facilitate adjustment and suitable locking gear 
is arranged in connection with it. 
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two ships will form the third pair of Norw: 
defence vessels constructed by Sir W. G. Armstro 

| Whitworth and Co., Limited, and reflect in their small we 
the growth in size, power, and arrangement that has } a 
simultaneously taking place in larger vessels. ‘(ho a 
vious pairs were the Haafagre and Tordenskjolid, bull 
1897, and the Norge and Eidsvold, in 1901. ss 


BIA Coast 


‘THE German destroyers of the 1913 programm jaye being 
built by Vulkan and Schichau, and will be num}y red Vor 
to 30 and S831 to 36. They will be very simi; 4 
year’s boats, with the addition of two more machine guns 
Krupps have not completed any German \dmiralty 
destroyers since G7-12 of the 1911 programme, jut 4); 
year they are busy with the four new Argentine dest rover. 


ir to last 


THESE replace Argentine boats are of 1250 jong. thy 
dimensions being 312ft. long, 31ft. beam, and sit. 19), 
normal draught. The full load displacement is 1160 toy. 
which includes 345 tons of oil fuel. The speed is to jy. 
32 knots ; oil fuel only is to be adopted and 1! 
which will exceed 30,000 if the speed is to be obtained, i. 
to be developed on three double-ended boilers. ‘Vie arma 
ment comprises three 4in. Bethlehem guns and fir 21), 
torpedo tubes. The total cost of this flotilla is 521.7% 
of which £121,000 per boat is for hull, machinery, ayy 
equipment. The armament contracts are separate, bein, 
about £21,000 for the guns and ammunition ordered fro, 
the Bethlehem Company, and about £17,000 for {hy 
Whitehead—Fiume—torpedo equipment. 


power, 


Tue trials of the Argentine battleship Riv adayia, 
which were commenced early in Auyust, have unfortiimatel, 
been twice delayed by accidents to the turbine blading 
The vessel, however, has attained its designed sjeed of 
22-5 knots on the Rockland measured course, and js 
expected to complete the official trials as soon as the 
necessary repairs are completed. 


THE names of the four Turkish gunboats that have just 
been completed at the works of the Chantiers de |’ Atlan 
tique at St. Nazaire are the Chio, Preveza, Touriy Reis, 
and Aidin Reis. They are of 560 tons displacement, 
14 knots speed, and fitted with twin-screw engines of 1000 
horse-power. ‘They are designed to carry two 4in. guns, 
two 6-pounder guns, and two machine guns. The vessels 
are sheathed with wood and copper and destined for work 
in the Rec Sea. 


THERE is a large number of battleships very nearly ready 
for launching at the present moment. The Benbow is 
to be launched at Beardmore’s yard at Dalmuir on Novem 
ber 12th, the Warspite at Devonport Dockyard on 
November 26th, the Emperor of India—ea Delhi—at 
Vickers on the following day. H.M. battleship cruiser 
Tiger should be launched before the end of the year at 
| Clydebank. The Almirante Latorre, for the Chilian Navy 
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to receive the column. The base plate is 8ft. wide, L6ft. 
long and 18in. deep, with 'T slots planed out of the solid 
on its upper surface. The column is provided with a 
hand and a rapid power traverse along the bed, the 
mechanism involved being controlled from the saddle 
by means of hand levers. A total traverse of J3ft. is 
thus available. For use when milling is in progress an 
independent traverse is also fitted by means of which 
three feeds—Il}in., Sin. and 4}in. per minute—can be 
obtained. 

The saddle is counterbalanced on the column, and has 
a vertical hand or power movement of 5ft. An independ- 
ent vertical traverse is also provided for use when milling, 
the three feeds arranged for being the same as for the 
column. The spindle is 6in. in diameter, is bored No. 6 
Morse taper, and is slotted across the nose for driving 
small end-milling cutters, &¢. The spindle socket is 
of close-grained cast iron and revolves in hard gun-metal 
bearings. When heavy boring or milling is being done 
the socket is driven through a large spur wheel fixed at 
its outer end. For lighter work the pinion driving this 
spur wheel is withdrawn, and another pair of wheels 
giving a higher speed are thrown into gear. The spindle 
speeds, ranging in geometrical progression from 1-8 to 
149 revolutions per minute, are sixteen in number. The 
spindle has an in-and-out traverse of 42in., the motion 
being effected either by power or by quick or slow hand 
gear. A locking device is provided on the spindle to hold 


HORIZONTAL BORING, DRILLING, AND MILLING MACHINE 


The maximum distance between the centre of the spindle | 


and the base plate is 7ft. 3in., and the minimum 2ft. 3in. 
The approximate net weight of the machine is 24} tons. 


is also now approaching the launching stage at Elswick 
The next British battleships to follow the Latorre will bi 


| the Valiant, from the Fairfield yard, and the Barham from 


| John Brown and Co.’s works at Clydebank. 








DOCKYARD NOTES. 
asinice mepars | 
Ir is expected that H.M.S. Iron Duke, now being com- | 
pleted at Portsmouth Dockyard, will proceed to sea for the 
official steam trials during the third week in November. 
The machinery has been constructed by Cammell, Laird 
and Co., Limited, at Birkenhead. 
Ir is rumoured that the Japanese Government is con. | 
templating placing the order for another large armoured | 
vessel of the ‘‘ Kongo ”’ class in this country. 





THE names of the two Norwegian coast defence battle- 
ships now under construction at Elswick are to be Bjorgvin 
and Nidaros. The vessels will displace about 5000 tons. 
The length is about 308ft. by 56ft. beam. The speed 
is to be 15 knots. Some originality marks the design as 
far as the arrangement of armament is concerned. This 
consists of two 9-2in. guns in single turrets forward and 
aft, and four 6in., which are mounted in pairs in centre | 
line turrets firing over the single 9-2in. turrets. There | 
will also be three 4in. weapons on each broadside. 


These | 


Kermove’s Limirep, of Liverpool, has received the 
official order to fit its liquid fuel appliances on the new 
Swedish battleship Sviege. This vessel is being built 
at the Gotenburgh Shipbuilding Works, the propelling 
machinery being constructed by Messrs. Bergsunds, of 
Stockholm. The length is 119-72 metres; maximum 
width, 18-6 metres ; draught, 6-25 metres, displacemen't, 
7118-3 cubic metres; horse-power, 20,000; speed, 
224 knots per hour. She will carry a total complement of 
400 men, and will be fitted with four 1lin.—28 centimetre 
guns, eight 6in.—15 centimetre—guns, and also a number 
of smaller sized weapons. Two torpedo tubes will be 
fitted below the water-line. The cost of the complete 
vessel is stated to be £600,000. Stockholm cannot |e 
approached by a warship of large dimensions. The 
waterway leading to this splendid harbour is so narrow aid 
irregular that it would be almost impossible for a larger 
vessel that the Sviege to be navigated. The vessel, a= 


previously stated, will be fitted to burn liquid fuel in 
addition to coal, the oil fuel being used upon the Kermod» 
patented pressure jet liquid fuel system. 
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Coast A MULTIPLE DRILL READ. 

rong, F a ei : 

Way WE have received from the Langelier Manufacturing 

been Company, of Providence, Rhode Island, U.S.A., some 

pre. articulars of an interesting multiple drill head, which it 

It in las designed and constructed for drilling motor cycle 
roller bearing cages. The design of one of the cages 
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Fig. 1—ROLLER BEARING CAGE 


referred to is illustrated in Fig. 1. It will be seen that it 
consists of a sleeve | isin. in external diameter, {gin. in 
internal diameter, and fjin. wide. Eleven holes 0.255 
hore and #% deep are bored out of it at equal distances 
over a pitch circle l}in. in diameter. The material is 
steel. 

Since the metal left between the adjacent holes is 














Fig. 2- DRILL HEAD 


something less than .4in. thick at its thinnest part it was 
found impracticable, as may well be understood, to drill 
all the eleven holes in one operation and at the same time 
retain a spindle construction sufficiently strong for prac- 
tical purposes. Since, too, the number of holes was odd, 
it was equally impossible to drill the cage in two operations 
with an ordinary multiple drilling head. The head 
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Fig. 3—DRILL HEAD FROM BELOW 





= designed and supplied by the Langelier Company was 
therefore arranged to perform its work in three operations 
and to drill three cages simultaneously. As will be 
gathered from Figs. 2 and 3, wherein an elevation and plan 
'rom beneath are shown, the head contains two groups of 
five drills and an additional eleventh drill separate from 
the rest. ‘The head is attached to an automatic dial feed 





drilling machine with power feed and a quick return for 
the main spindle. The machine is provided with an 


indexing turret table containing twelve chucks evenly | 
In these chucks | 


spaced on a circle 9.658in. in diameter. 
the cages are placed by the operator. As can be inferred 
from Fig. 3, the two groups of drills and the eleventh drill 
are situated in the head on a radius corresponding to that 
on which the chucks lie. With each descent of the head 
eleven holes altogether are drilled in three cages. Between | 
each descent the turret revolves clockwise through one- | 
twelfth of a revolution. On the third and each succeeding 
ascent after it a completely bored cage is passed out from 
beneath the separate eleventh drill and is replaced by a 
blank cage. 

The chucks hold the cages loosely, so that they may be 
aligned concentrically with the drills in each position. 
This alignment is efiected automatically by a piloting 
device, A, Fig. 4, which enters the bore of the cage before 
the drills begin to cut and which, descending a little 
farther, holds the cage in place by its pressure. The pilot, 
it will be seen, is recessed on the pitch circle of the drills. 
The lip thus formed fits over the outside of the cage, and | 
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Fig. 4—SECTION SHOWING CENTERING PIN 


supports the thin wall while it is being drilled and during | 
the withdrawal of the drills. The pilot, of course, is 
arranged to remain stationary on top of the cage, while the 
drills are in action. The pilots of the second group of 
drills and of the eleventh drill are, as shown in Fig. 3, 
fitted with locating pins, there being five such pins in the 
second pilot and two in the third. These pins on the | 
descent of the head enter the holes drilled respectively | 
in the first and second operations, and ensure registration 
between such holes and those remaining to be drilled. 
In Fig. 2 the drills are shown projecting from the base of 
the pilots, but it will be understood that this 1s only to 
make their positions clear, and that when the head is 
clear of the work the drills are normally concealed within | 
the pilots. 

The multiple head proper consists of a cast iron housing | 
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| ELECTRIFICATION OF THE L. & S.W. 


RAILWAY’S SUBURBAN LINES. 

In our issue of December 13th last we gave some 
particulars of the scheme of the London and South- 
Western Railway for the electrification of that portion 
of its suburban system which embraces the circular route 
from Waterloo via Wimbledon, Kingston, Twickenham 
and Richmond, back to Waterloo again, and also the 
connecting link with the existing electric line between 
East Putney and Wimbledon. By the courtesy of Mr. 
H. A. Walker, general manager of the London and South- 
Western Railway, we are enabled to give the following 
account of the progress made with the scheme up to the 
present time, the occasion being appropriate, as within 
the last few days work on the line has been commenced 
at Teddington. 

The power-house will be situated at Wimbledon, 
immediately to the east of Durnsford-road sidings, 
and adjacent to the main line. The excavation for 
the foundations was commenced on July 2\1st last, 
and is now well forward. The outer wall of the power- 
house is completed up to ground level, and the foundations 
for the chimney stacks are finished. The foundations 
will be sufficiently far advanced for the erection of the 
steel structure to be commenced at the end of this year. 
The building will consist of two main bays forming a 
boiler-house and turbine-house, with a switch-house 
attached, and will be 260ft. long by 210ft. wide. There 


| will be two chimney stacks at the west end, each 23Cit. 


high and 13ft. 6in. internal diameter. 

A line will be constructed and carried on a viaduct 
from a point near Durnsford-road bridge up into the roof 
of the boiler-house, from which coal may be dumped 
from wagons direct into bunkers over the centre] firing 
floor. The boiler-house will contain, when completed. 
twenty-four boilers, each capable of a normal evaporation 
of 20,000 Ib. of water per hour, and of supplying steam 
at a pressure of 200 lb. per square inch, with a superheat 
of 200 deg. Fah. Coal from the overhead bunkers will 
descend through shoots into mechanicai stokers driven 
by electric motors. Economisers will be fixed in the main 
flues for heating the feed water for the boilers. 

The turbine-room, when completed, will contain six 
steam turbines coupled to 5000-kilowatt three-phase 
alternators, which will run at 1500 revolutions per minute, 
and will generate current at 11,000 volts. There will 
also be two auxiliary steam turbines coupled through 
gearing to 400-kilowatt direct-current dynamos for supply- 
ing power for the power-house lights and auxiliary motors. 
The switch-house will have three floors and will contain 
all the switchgear for controlling the main generating 
plant and the outgoing feeders. The main oil switches 
will be controlled from a desk erected on a balcony on 
the first floor of the switch-house overlooking the turbine 
house, and will be electrically operated. 

Below the turbine-house there will be a basement 
which will contain surface condensers, with the necessary 
air and circulating pumps, together with ten hot wells 
and boiler feed pumps. A 40-ton overhead electric travel- 
ling crane will span the turbine-room for overhauling 
purposes. 

The current generated at 11,900 volts at the power- 
house will be transmitted to nine sub-stations by three- 
core cables. These cables will be paper insulated, lead 
sheathed, and wire armoured. They will in most cases 
be supported on posts beside the line, and will be so arranged 
as to afford a duplicate supply to every sub-station. 
Sub-stations will be erected at Waterloo, Clapham Junc- 
tion, Raynes Park, Hampton Court Junction, Barnes, 
Twickenham, Kingston, Sunbury and Isleworth. 

The buildings, with the exception of that at Clapham 
Junction, will be 50ft. wide and from 65ft. to 103ft. long, 
and will consist of a machine bay and a switchgear bay. 
At Clapham Junction the sub-station will be situated on 
No. 5 platform under the gangway leading to St. John’s 


| hill, and this site will require a special arrangement of 


buildings and apparatus. 

Each sub-station will contain static transformers and 
rotary converters, together with the necessary switch- 
gear, for transforming the three-phase high-tension current 
to direct current at 600 volts, in which form it will be used 
by the trains. Two sizes of converters will be used, the 
larger having a continuous capacity of 1875 kilowatts, 
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SUBURBAN LINES OF THE LONDON AND SOUTH-WESTERN RAILWAY 


clamped around a special form of saddle encasing the | 
drilling machine spindle. To be more precise it is clamped | 
round a phosphor-bronze bearing supported from the end | 
of the saddle referred to. Beneath the multiple head | 
a drill steady rest is clamped to the lower end of the bronze 
bearing. As the drills are shortened by grinding com- | 
pensation is obtained by adjusting the steady rest upwards. 
We have not been informed how the drills of the two main 
groups are driven. It is, however, easy to arrive at a good 
guess. The eleventh drill is driven by means of a cut steel 
gear wheel mounted on the main spindle of the machine 
through an intermediate fibre pinion. 








at Waterloo (four), Clapham Junction (three), Raynes 
Park (two), Barnes (two), and Twickenham (three), and 
the smaller, having a continuous capacity of 1250 kilo- 
watts, at Hampton Court Junction (two), Kingston (two), 
Sunbury (two), and Isleworth (two). 

From the sub-stations, direct current at 600 volts will 
be delivered to a conductor rail which will be laid along 
the line 16in. from gauge and at such a height that the 
contact surface will be 3in. above rail level. The rail, of 
which considerable quantities have been delivered, is of 
special steel, having a specific resistance about 
63 times that of copper. The rail weighs 100 lb. 
per lineal yard. It will be supported by insulators 
fixed on the sleepers and will be bonded across the 
joints by four flexible copper bonds expanded into 








504 


THE ENGINEER 





Nov. 7, 1913 





ee 
—————— 





holes drilled in the rails before delivery. Current will 
be collected from the rail by the trains by means of cast 
steel collector shoes hung from the trucks, and the return 
side of the cireuit will be formed by the running rails, 
which will be bonded across the joints by two flexible 
copper bonds. 

For the first section of the electrified lines, eighty-four 
train units are being provided. Each unit will consist 
of three-compartment type coaches, and will be equipped 
with four motors, each of 275 horse-power, together with 
the necessary control apparatus. These motors will be 
the largest ever mounted on a passenger coach. A special 
motor truck, carrying two motors, will be fixed under 
each end of the train unit, the remaining trucks being of 
the company’s standard pattern. 

The control apparatus will be of the relay automatic 
multiple-unit type, providing for uniform acceleration, 
and controlling from the front driving cab all the motors 
on a train of any length. Every train unit will have a 
driving cab, containing control apparatus for two motors, 
at each end, two luggage vans and seating accommodation 
for 190 passengers. 

New running sheds and repair shops for the electric 
trains will be built at Wimbledon, adjacent to the power- 
house, and additional sheds will probably be provided 
at Hampton Court, Fulwell and Hounslow. 

It is the intention to commence electric working on the 
Kingston roundabout line first, and it is hoped that this 
line will be in operation before the end of next year. 
Electric services on the Hampton Court and Shepperton 
branches and on the Hounslow loop line will be added as 
soon afterwards as possible. In order that our readers 
may the better understand where these lines come, we 
reproduce the map which accompanied the preliminary 
article in December last. The present portion of the 
scheme represents the conversion for electric working 
of 73 miles of single track. Later on it is, we understand. 
proposed to proceed with the much larger scheme of 
electrifying the lines as far as Woking and Guildford, as 
well as the Epsom loop. This will mean the conversion 
of a further 173 miles of single track. 








THE FALL IN STEEL PRICES. 
(From a Correspondent.) 


THe steel trade is passing through difficult times. 
Tt is a previously unheard of situation that in three and 
a-half months prices of ship plates and sections should 
fall £2 per ton, yet this is the position to-day. The fall 
began on July 6th, when by resolution of all the three 
respective Steel Associations representing the North 
British works, the North of England establishments 
(including West Cumberland), and the heavy steel rollers 
of the mid-England steel-producing district, ship plates 
and sections, by which are implied angles, tees, channels, 
and all descriptions of bars (rounds, squares, flats. &c.) 
were officially reduced 10s. per ton. A second similar 
fall occurred in the middle of August, and on September 
28th a third reduction in equal amount followed. On this 
oecasion no secret was made of the fact that prices were 
being forced down by European imports into the Clyde, 
the Tyne and Tees, and even into the verv heart of the 
eountry. German steel especially was offered at sub- 
stantially lower terms than Scotch and English houses 
could sell at, and it was not surprising to learn that, 
excepting in one or two instances, the Scotch steel works 
in particular were not running to their full capacity. 
German houses were offering ship plates delivered into the 
Clyde at £6 per ton net, as against £7 or £7 2s. quoted by 
home makers for export, giving a clear advantage to con- 
sumers in favour of the imported material of £1 a ton. 
At the same time Scotch angles were quoted at £6 for 
export, less 2 per cent., and boiler plates £7 10s. 

The last reduction in this surprising record of a head- 
long stampede of British steel quotations in face of a 
severe European onslaught, took place on October 22nd, 
starting in the North and gradually finding its way into 
Cleveland, and not stopping until the Midlands were also 
involved. In all the centres the fall has again been 
declared at 10s. per ton. The severity of the existing 
situation is shown in the circumstance that the figures 
now operating in the English and Scotch steel trade are 
the lowest seen since the end of 1911. Ship plates on the 
Clyde are now at £6 17s. 6d. per ton for home delivery, 
angles £6 10s., boiler plates £7 12s. 6d., and bars £7 10s., 
all less 5 per cent., and also less the 5s. rebate in cases 
where it still exists. In the Midlands mild steel plates are 
down to £6 7s. td. and £6 17s. 6d.,angles £6 10s., tees 
£6 17s. 6d., and flats £6 15s. to £7 per ton. Buyers seem 
persuaded that the decline has not yet run its full course 
and a waiting policy in the matter of placing large 
contracts is being pursued. 








MOTOR PLOUGHING MACHINES. 


A SERIES of trials of motor cultivating machines has 
started on the State Agricultural School farm at Grignon, 
and will be continued over a period of three years, the 
French Government having granted a sum of £4000 for 
this purpose. The duration of the tests has been fixed 
to permit of the results being judged by weight of crops 
as well as by the economy of cultivation, since an increased 
yield is claimed by makers of rotary cultivating machines 
on account of the special way in which the seed bed is 
prepared. Unfortunately, it hardly seems likely that 
many of the dozen machines competing will remain in 
the trials long enough to allow of the judges collecting 
sufficient data to establish the value of motor cultivating 
machines. During the first week they were set to work 
on a stiff clayey loam soil, the field being on a slope, the 
hottom of which was almost waterlogged by heavy rains. 
The only machines that could get up the hill were a tractor 
with a cable hauling attachment, a tractor of the endless 
rail type, a light rotary cultivating machine, and the 
Stock motor plough. All the others were stranded by 
the wheels ploughing into the soft soil. The machines 
are interesting, and offer plenty of variety in the adapta- 
tions of ploughs and cultivating implements to petrol 
vehicles, but Freneh builders have utterly neglected a 





principle which English makers of traction engines and 
tractors have long recognised as essential to the success 
of these vehicles ; that is to say, the fitting of wheels of 
sufficiently large diameter and broad enough to distribute 
the pressure over the soil to within a practical working 
limit. The wheels of the French machines were generally 
absurdly small for the load they had to bear on soft land. 
The Stock motor plough owes its success largely to the 
balancing of a comparatively light machine on two driving 
wheels of very large diameter. Should the Grignon 
trials prove disappointing so far as results are concerned, 
they will, at all events, be valuable if they enable French 
makers to remedy the shortcomings of their machines. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


SAFETY AND STABILITY OF AEROPLANES, &c. 


Sir,—-I am much obliged to Mr. Blundell for going so fully 
into the matter of flight, balance, banking and propulsion 
theoretically considered, and agree with him in the main, so far 
as these apply to existing conditions, though L cannot agree 
that his two communications at all meet the points of my original 
letter published in the columns of THE ENGINEER of September 
19th last, in which I suggested that scientific and practical men 
and inventors should set their wits to work in order to furnish 
means for not only making air flight more easy and more efficient 
for the power expended, but for the keeping of aeroplanes-—or 
mechanical birds-——in the air, enabling them perhaps to be 
steered or turned even at almost right angles without so much 
acute angling or banking of the air planes, and for allowing the 
machines to rise if possible perpendicularly from the ground or 
the surface of the water, and thus tend to prevent the fearful 
loss of brave and valuable lives that is going on all the time. 
Of course, your correspondent gives the text-books data on the 
subject. He affirms his stated belief that the present general 
design and practice need not be altered, and that safety will 
only increase as the skill of the pilot does, and admits that in 
his opinion all the great aviators, including Rolls and Cody, 
who have already lost their lives were really, after all, uot 
experts nor skilled pilots ! 

Mr. Blundell oracularly asks, ‘* Do not theory and practice 
go hand in hand * ” in this direction ; and without hesitation I 
answer, “ No, not always.” Experiment, accomplished facts 
and practical common-sense often play the very mischief with 
theory, and theory only comes usefully into foree when it is made 
to conform with accepted and reliable practical work and 
experiment. 

As your correspondent means, I think, to point out, there 
must be a considerable difference between a fixed or stationary 
fan taking in, handling and handing on air, and one working in 
and moving through air. But after allowing for this difference, 
I have no hesitation in answering his query, 7.¢., “* Does * Engi- 
neer’ really think there can possibly be even a partial vacuum 
in front of the serew of this machine ?*’ which he illustrates by his 
Fig. 3, in the affirmative, as otherwise how can there be the air 
“drawn in” in volume, as he shows respectively at B and at D, 
and the © blast ’ or volume under pressure of air, as respectively 
shown in A and P, if there be no partial vacuum or suction on the 
one side and no pressure or force on the other side? I can 
quite imagine Mr. Blundell taking up the position that the 
surrounding air did not really move at all, and that the aeroplane 
bodily moved through the air, the propeller screwing through 
the air and throwing no blast behind it, and this would be logical. 
But then what about the following excerpt from his previous 
letter? ~ An efficient propeller as it advances on to fresh air 
deflects a cylinder of air backwards of indefinite length,” so 
well illustrated also by his present diagrams in Fig. 3. As 
clearly pointed out in my first letter, I do not at all object to 
““serews ” or “ propellers’ being used, but why should these 
alone be depended on ? Why not have, as I pointed out, “a 
combination of propellers and volume fans so arranged as to 
accomplish all that has been suggested ?”” Apparently your 
correspondent considers M. Pégoud his beau ideal of an aviator 
or pilot, but supposing by any mischance the motor was to stop 
while Pégoud was going through his wonderful double looping 
feat, what would or could save even him from a terrible disaster ? 

Why should the lives of men depend upon, say, the vagaries 
of one engine, and why could not the same principle, which 
Vr. Blundell so well illustrates by his Fig. 3, be applied hori- 
zontally both by a propeller and a powerful open volume pressure 
fan —the air being handled perpendicularly down through the 
centre of the machine and effectively applied horizontally below it 

for the purpose of primarily assisting in the perpendicular rising 
of the machine from the surface, and when necessary of keeping 
the ‘* bird ” floating high in the air in an emergency ¢ There 
does not, after all, really seem to be much between your able 
correspondent and myself, and, so far as I can judge, there is 
nothing to prevent the ideal propositions suggested in THE 
ENGINEER on the 19th ult. from being practically and etticiently 
earried out. In any case, the subject may well deserve careful 
consideration. 


London, November 3rd. ENGINEER. 


OVERLOOKED DUTIES OF CONSULTING ENGINEERS 
IN ENGLAND. 


Sir,-—No doult the duties of consulting engineers are “ legion,” 
and their calls various. Many, however, seem to think that so 
long as they themselves are satisfied and approve of the designs 
of machinery, engines, &c., sent out to our various oversea 
Dependencies and Colonies, everything is just as it should be. 
Let it be known, therefore, that such is not the case. I have 
travelled Africa (South and West), India, also Ceylon, either in 
connection with the different Government or company railways, 
and have been employed thereon in a responsible position. 1 
have in many instances been approached by persons in charge 
of the departments concerned, owing to my unique position 
at present, to do my best to bring home to the various consulting 
engineers in England the unbusinesslike omission or refusal 
to supply drawings, either finished or such as will be of use in 
the erection of new machinery, engines, &c., running on colonial 
railways. I have on record several instances where drawings 
have not been received for as long as six months after the stock 
has been in use, and put together. 

Such a practice as this is surely open to criticism. It should 
be borne in mind that most firms building machinery or rolling 
stock are compelled, in the tender and specification, to supply 
at least two complete sets of dimensioned drawings. It would, 
I submit, be to the satisfaction of both parties concerned it 
one set were sent out with—or in preference a month before 
the materials would be landed in the different parts of the world, 
so that those responsible for the satisfactory working of the 
same might make themselves thoroughly conversant with all 
the points likely to cause any doubt when the time came for 
fitting the various parts together. 

Another small but sore matter needs consideration, and that 
is the indifference that is often shown to good and economical 
suggestions on the part of the competent men at the head of the 
several departments who continually point out modifications 
to different parts of rolling stock, such as getting better and 
more serviceable fittings, when the article supplied is causing 
a lot of trouble in working, and is consequently heavy in the 





cost of repairs and upkeep. Surely those on the spot ought te 
know the best in such cases as these, and their demands should 
receive attention. 

With reference to the former part of this letter, I think a 
fair question to put to the army of consulting engineers jg 
“Do they on arrival at their offices sit down and answer corre. 
spondence or deal with any business if they are not thoroughly 
conversant with all particulars ? Why, then, expect others to 
work in the dark in their line of business ? ”’ 

November 4th. AE, 


THE INTERNAL FORCES IN A BODY HAVING ORBITAL, 
MOTION, 


Sir,— Your correspondent “ Q. Y.” has visualised his problem 
by assuming two balls P and P! at a constant distance apart, 
both revolving round the centre O at the same radius and aigulay 
speed. These, I take it, represent two adjacent portions of the 
moon's surface, the centrifugal forces between which he cesipes 
to investigate. Does not his trouble arise from the fact that 
we tend to consider each ball attached separately to © the 
circular groove amounting to this — whereas in order to consider 
the reactions between the two portions of the moon it is simpler 
to consider them attached to each other % 

Let us re-draw Fig. 1, as shown in Fig. 2. First, confining our 
attention to the moon's orbital motion, it will be seen that pP 
is the resultant centrifugal foree due to this motion, acting through 











the centre of mass A of the mass system consisting of the two 
portions. Secondly, transferring our attention to the surface 
of the moon, we find that this system is made up of two equal 
masses P and P!, a constant distance apart. These masses 
must therefore revolve round A in the course of the moon 
orbital motion. 


Giving to each ball its portion of the force FL we must 


also give the forces f and —f to one and the other respee- 
tively, acting at right angles to F, before we have assigned to 
each all the man-made component centrifugal forees peculiar 
to it, f and — f being the centrifugal forces due to the rotation 
of P and P' round A, Thus, each ball, as * Q. Y. says, has 


two forces “i and f acting on it at right angles. 
2 

I see no cause or just impediment why these two should not 
be joined together in a parallelogram. ‘The result in the case 
of either ball or portion of the moon being the resultant centri 
fugal force acting on that portion and identical with the force 
obtained by considering that portion as a separate entity revol\ 
ing round the earth. The centrifugal force tending to burst 
atennis ball in half, owing to an angular velocity of one revolution 
per diem, would be small. 

Ipswich, November 2nd. F. Duncan Stoney. 


POWERFUL LOCOMOTIVES. 


Sir,—I agree with “ Interested’ that low-pressure cylinders 
32in. in diameter would give a better ratio. I suggested 3in. 
as being probably the largest which could be fitted between the 
frames of a British locomotive. IL think, however, that 
* Interested ”’ has clearly shown that the simple engine could 
be increased in power by as much as 40 per cent. It would not 
be practicable to rate the compound engine with a 10° 20 per 
cent. heavier load, as this is limited by the adhesive weight of 
the engine, which would remain practically the same. 

Regarding the expansion of superheated steam, the only 
experience | have had with this is when heated up to a tempera- 
ture of 7 900 degrees. When making comparisons it would be 
more fair to compare weight for weight of steam used. It is 
then the enormous advantage. comes out in favour of super 
heated steam, both as regards economy in steam consumption, 
as also increase in power. All the same, I shall be grateful 
if anyone can produce a diagram showing the action of steam 
in a cylinder when heated up to 800 deg. temperature, as I yet 
results from a four-cylinder engine, the miniature of that sug- 
gested for locomotives which is puzzling. For instance, when 
linking up the engine to near mid position and with steam 
heated to 800 deg. temperature, I find there is ample stearn leit 
as receiver pressure to do good work in the low - pressure 
cylinders. My own impression was that diagrams would show 
little or no exhaust pressure from the high-pressure cylinder. 
The fact that steam can enter a cylinder with a steam tempera- 
ture of 800 deg. and exhaust to the atmosphere at a little above 
boiling point appears to me to be a considerable advance in 
modern locomotive practice. There is still another feature 
which is equally puzzling. I learn that tests which have been 
carried out with locomotives show a decrease in draw-bar pull 
when superheated steam is used. My experience with a motor 
car having cylinders 13” diameter was that with saturated steam 
at 600 lb. pressure, it would fail to surmount a moderate grade. 
and yet when the steam was heated up to 900 deg. temperature, 
the pressure remaining the same, it would race up any hill at 
an astonishing speed. 

It occurs to me that if the internal combustion engine has to 
be kept off the rails, it is time locomotive engineers were taking 
steps to make the most of steam, not by using a partial superheat, 
but the maximum that can be used in a cylinder in combination 
with the compound system. 


Brockley, S.E., November 4th. JOHN RIEKIP. 





FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

THe INSTITUTION OF MuNICIPAL ENGINEERS.—4, Southamp- 
ton-row, W.C. Annual general meeting. Presidential address, 
Discussions on “ ‘Temporary Buildings in Relation to By-laws, 
by Mr. T. C. Barralet ; and “‘ The Need for Standardisation in 
Drainage Details,” by Mr. Arthur Palmer ; “ Electricity as « 
By-product,” by Mr. R. J. Spencer-Phillips. 11.45 p.m. 

Tur Junior INSTITUTION OF ENGINEERS.—At 39, Victoria- 
street. ‘‘ Wood Waste, &e., as Fuel for Gas Producers,” by 
Mr. G. E. Lyge. 8 p.m. 
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SATURDAY, 

ENGLISCHE VEREINIGL 
INGENIEURE, 


NOVEMBER 8ru. 


VON MITGLIEDERN DES VEREINES 
Visit to the Pumping Station at 





pEUTSCHER 


Chingford. The Humphrey gas pumps will be shown im opera- 
tion. Departure 1.39 p.m. from Liverpool-street for Enfield 
Lock. 


MONDAY, NOVEMBER 10ruH. 
{THE INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ 
“Modern Methods of Steam Raising,’? by Mr. 


{ssOCIATION. 
rf 8 p.m. 


k. D. Me‘troarty. 
TUESDAY, NOVEMBER IIru. 

Tue INSTITUTION OF CiviL ENGINEERS, —Great George-street, 

Westininster, S.W. “The Construction of the * White Star’ 

Dock and adjoining Quays at Southampton,” by Mr. Francis 


Ernest Wentworth-Sheilds. 8 p.m. 
WEDNESDAY, NOVEMBER 12r#. 
Tue FARADAY Sociery. -At the Rooms of the Chemical 


Society, Burlington House, London, W. A general discussion 
will take place on ** The Passivity of Metals,” to be opened by 
Dr. G. Senter. Papers: (1) “Some Anodic and Cathodic 
Retardation Phenomena and their bearing upon the Theory 
of Passivity,”” by Dr. G. Grube ; (2) “ Interpretation of Recent 
Experiments bearing on the Problem of the Passivity of Metals,” 
by Dr. D. Reichinstein ; (3) ‘ Photo-electric Activity of Active 
and Passive Lrons,”’ by Mr. H. S. Allen. Exhibits and specimens 
will be shown by Sir Robert Hadfield, Dr. J. Newton Friend, 
and Mr. R. N. Lennox. 

THE INSTITUTION OF AUTOMOBILE ENGINEERS. -In the Hall 
of the Institution of Mechanical Engineers, Storey’s Gate, 
st. James’s Park, 8.W.) Dr. W. R. Ormandy will read a paper 
entitled “Some Experiments with Mixed Fuels, with special 
reference to Alcohol Mixtures.” 8 p.m. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE. A paper will 
he read by Capt. H. Riall Sankey, R.E. (ret.), on * Wireless 
Yelegraphy,”” at Marconi House, Strand, W.C. (opposite Somerset 
House) 


7.45 p.m. 

THURSDAY, NOVEMBER 
Denison House, 296, 
Presidential address by 

7.30, 
ENGINEERS. — Victoria 
(experimentally 


13rH. 


Vauxhall 


THe CONCRETE INSTITUTE. 
Mr. 


Bridge-road, Westminster, S.W. 
E. P. Wells. Ordinary general meeting. 
THe INstirutTion OF ELECTRICAL 
Embankment, London, W.C. °° Pressure Rises ** 
iustrated), by Mr. W. Duddell, FLR.S. 8 p.m. 


NOVEMBER  14rx. 


PuysicaL Society OF LoNpoN.--At the Imperial College of 
Science, Imperial Institute-road, South Kensington, S.W. 
“On the Thermal Conductivity of Mercury by the Impressed 
Velocity Method,” by Mr. H. R. Nettleton. ‘On Polarisation 
and Energy Losses in Dielectrics,” by Mr. A. W. Ashton. “A 
Lecture Experiment to Illustrate Ionisation by Collision and to 
Show Thermoluminescence,” by Mr. F. J. Harlow. 8 p.m 


FRIDAY, 


THURSDAY, NOVEMBER 20TH. 

Tue INSTITUTION OF MECHANICAL ENGINEERS.--Autumn 
meeting in Manchester, in the Memorial Hall, Albert-square, 
Manchester. Paper: Cutting Power of Lathe Turning Tools,” 
by Professor William Ripper. 7.30 p.m. 


FRIDAY, NOVEMBER 


Tue INSTITUTION OF MECHANICAL ENGINEERS. — Storey’s- 
gate, St. James’ Park, S.W. ** Cutting Power of Lathe Turning 
Tools,” by Professor Wm. Ripper and Mr. G. W. Burley. 8 p.m. 
The paper will be read and partly discussed at a general meeting 
in the Memorial Hall, Manchester, at 7.30 p.m. on November 20th. 


21st. 


THURSDAY, NOVEMBER 271TH. 

NortH-East Coast INstituTION OF ENGINEERS AND SHIP- 
BUILDERS.-— Institution conversazione in the Westgate Assembly 
tooms, Neweastle-upon-Tyne. Promenade concert — from 
7.30 p.m. till 8.30 p.m.; daneing from 8.45 p.m. till 1] a.m. 

FRIDAY, DECEMBER 5rn. 

THE INSTITUTION OF MECHANICAL ENGINEERS.-—Storey’s-gate> 
St. James’ Park, S.W. The first Thomas Hawksley Lecture 
will be delivered by Mr. Edward B. Ellington, past-president, 
on Water as a Mechanical Agent,” at 8 p.m. The President 
and Lady Donaldson will hold a reception at 9.30 p.m. after the 
lecture. Invitation cards will be issued, 

TUESDAY, DECEMBER Ié6rx. 

THe PuysicaL Soctety OF LONDON.—Society’s Annual 
Exhibition, at the Imperial College of Science, in the afternoon 
and evening. 


WEDNESDAY, JANUARY 2st, 1914. 


THe British EvLecrricAL AND ALLIED MANUFACTURERS’ 
AssocraTion,—The annual dinner of the Association. 








THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent, 


Pig Iron Quiet. 

BusINEss in pig iron continues quiet. The inquiry 
for forge iron is for small lots for early delivery, the trade being 
of a hand-to-mouth character, with prices weak. The demand 
for foundry iron is moderate, a little additional business being 
transacted in this department on ‘Change in Birmingham on 
Thursday, South Staffordshire common forge iron was at that 
meeting quoted 42s. to 53s., and part-mine 52s. 6d. to 53s. 6d. 
Northampton forge sorts changed hands at 50s. to 51s., and 
Derbyshi:es at 53s. to 54s. With regard to the better quality of 
pig irons a fair business is being done, and quotations remain 
nominally at 85s. to 90s. for best all-mine forge, 92s. 6d. for 
foundry, and 125s. for eold blast. Reports from North Stafford- 
shire indicate a quiet business, with ordinary forge -till quoted 
Hs, to 62s. and best 70s. 








Manufactured Iron Easy. 

: A little additional work was obtained for some of the 
mills and forges, but not much, and more would be very welcome. 
Makers continue to quote easy prices in order to secure business, 
and they are still much troubled by competition, to some extent 
from other home manufacturers, but also from abroad, Stafford- 
shire unmarked bars are quoted £7 2s, 6d. to £7 5s., delivered 
Birmingham. Marked bars maintain a relatively firm position 
at {9 as the basis price, with £9 12s, 6d. for the Earl of Dudley’s 
“1..W.R.O.” brand, The recent reduction of 5s. per ton in 
North Staffordshire crown bars makes the price £7 15s.—the 
“wne us Lancashire crown bars. Plain black sheets formed one 
of the quietest branches of to-day’s market. Doubles can be 
had at £8, and one of the South Staffordshire firms has decided 
to close down this part of its business, declaring that there has 
of late been no reasonable profit in it. Galvanised corrugated 
sheets were in quiet request with 24 w.g. quoted £10 15s. to 
£11 fo.b. Liverpool. Hoop iron was quoted £7 15s., slit nail 
rods £9, and gas st rip £7 7s. 6d. to £7 10s, 





More Movement in Steel. 

The new reduction of 10s. per ton in steel sections has 
resulted in rather more business being placed than of late. 
Quotations are now more in accordance with what engineers 
consider to be reasonable figures, and more orders are therefore 
being placed by general engineering firms and by the railway 
carriage and wagon companies. These new orders are welcome, 
as some of the district steel works have recently been on short 
time. Angles were quoted to-day £6 10s., which compares with 
£8 only a few months ago. Bessemer sheet bars are quoted 
£4 17s. 6d. to £5 and Siemens 2s. 6d, more. 


Miners’ Strike Averted. 

Happily, it has now been resolved that there is to be 
no strike in the North Staffordshire coalfield. Notices affecting 
30,000 men have been withdrawn, the coalowners having con- 
sented to co-operate with the miners in eliminating non-union 
labour. The Coalowners’ Association has passed the following 
resolution :—-‘* The North Staffordshire colliery owners, recognis- 
ing that in the interests of employers and employés alike all work- 
men shall he members of a trade union, have made a bona fide 
effort to induce all their workmen to join one or other of the recog- 
nised trade unions, and will from time to time, on evidence being 
brought before them that certain workmen are not members of 
a union, continue these efforts. The owners will accept as such 
evidence names supplied by the recognised union representative, 
who shall also be enabled to obtain information as to the names 
of freshly engaged workmen. The coalowners will give the 
unions all reasonable facilities for the securing and maintaining 
of the unions by allowing the distribution of leaflets and circulars, 
the taking of show-cards, the collection of contributions, and 
the posting of necessary notices after submission to the manager. 
In the event of men being found in arrears, or out of the union, 
lists of such names to be submitted to the employers ; and they 
agree to meet the federated unions, first before the end of the 
year and afterwards quarterly, if necessary, to consider such 
lists and deal with them.” This is regarded as one of the most 
remarkable concessions to trades unionism that has ever been 
known in the Midland Coalfield, but it is hoped that it will tend 
to preserve peaceful relations. 


Death of Mr. John Sankey. 
Much regret is expressed in Midland iron and engineer- 
ing circles at the death on the 2nd inst. of Mr. John William 


- Sankey, one of the partners in the firm of Joseph Sankey and 


Sons, Limited, Bilston. The firm are ironmasters and also 
makers of the Sankey patented steel wheel for motor cars. They 
have three works—the Millfields Works, Ettingshall; the Albert 
Sheet Works, Bilston ; and the Hadley Castle Works, Shropshire. 
The deceased gentleman, who had been in failing health for some 
time, was a man of exceptional energy and activity, alike in 
political, municipal, philanthropic, and religious work. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. Thursday. 
A Featureless Market. 

THE attendance on the Iron Exchange on Tuesday was 
fair, but taken on the whole there were few features of interest 
to record. Pig iron continued weak, and notwithstanding the 
fact that sellers again showed a disposition to grant concessions 
to induce business, the volume of trade was comparatively 
small, buyers apparently operating for immediate requirements 
only. There was little new to note in finished iron, but steel 
was slow. Sheet lead was steady and unchanged, but copper 
sheets, rods, tough ingot, best selected and yellow metal were 
all lower. English tin ingots the turn dearer. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 58s. 9d.; Staf- 
fordshire, 60s.; Derbyshire, 60s. 6d. to 61s.; Northamptonshire, 
61s.; | Middlesbrough, open brands, 61s. to 61s. 9d.  Seotch 
(nominal): Gartsherrie, 73s. 6d. to 74s.; Glengarnock, 69s. 6d. 
to 70s.; Eglinton, 7ls.; Summerlee, 71s., delivered Manchester. 
West Coast hematite, 66s. 6d.; East Coast ditto, 65s., both f.o.t. 
Delivered Heysham: Gartsherrie, 71s. 6d. to 72s.; Glengarnock, 





67s. 6d. to 68s.; Eglinton, 69s.; Summerlee, 69s. Delivered 
Preston: Gartsherrie, 72s, 6d. to 73s.; Glengarnock, 68s. 6d. 
to 69s.; Eglinton, 70s.; Summerlee, 70s. Finished iron: 
Bars, £7 15s.; hoops, £8 7s. 6d.; sheets, £9 2s. 6d. Steel: 





Bars, £7; Lancashire hoops, £8 5s.; Staffordshire ditto, £8 5s. 
to £8 7s. 6d.; sheets, £9 to £9 5s.; boiler plates, £8 2s. 6d. to 
£8 7s. 6d.; plates for tank, girder and bridge work, £7; English 
billets, £5 15s.; foreign ditto, £5 2s. 6d. to £5 7s. 6d.; cold drawn 
steel, £10. Copper: Sheets, strips, &c., £89 per ton; small 
lots, Lld. per lb.; rods, £87 ; tough ingot, £78 10s.; best selected, 
£79 per ton. Copper tubes, 113d.; solid drawn brass tubes, 
91d.; brazed brass tubes, 10d.; condenser tubes, 10$d.; con- 
denser plates, 8d.; rolled brass, 8d.; brass turning rods, 7}d.; 
brass wire, 8jd.; yellow metal, 73d. per lb. Sheet lead, £25 
per ton. English tin ingots, £188 per ton. 


The Lancashire Coal Trade. 

Whilst the attendance on the Coal Exchange could not 
he described as large. there was a very fair undercurrent in 
most departments. House coal was in about average demand. 
Merchants showed more disposition to operate, no doubt in 
anticipation of the usual winter demand. Slack and engine 
fuel were being offered in large quantity for spot lots, and although 
sellers were willing to meet buyers to a considerable extent 
trade was rather slow. On contract account, merchants were 
holding off and refusing to complete contracts at the official 
advance of 6d. per ton declared last week. There was a quiet, 
but steady, feeling in shipping and bunkering coal. Quotations : 

Best Lancashire house coal, 17s. 8d. to 18s. 10d.; good medium, 
l6s. 2d. to 17s.; domestic fuel, 13s. 5d. to 14s. 5d.; screened 
steam coal, 11s. 6d. to 13s.; slacks, 9s. to 10s. 9d. per ton at the 
pit. 


The Engineers’ Club. 

An agreeable surprise is in store for the members of 
this new Club upon their initial visit to the premises in Albert- 
square, Manchester, to-day. The rooms were formerly occupied 
by the Arts Club, and are in a very convenient and central posi- 
tion. The Albert-square is the most important space of its kind 
in Manchester, and is easily accessible both by railway and tram- 
car. The premises have been entirely refitted, redecorated, 
and newly furnished throughout, and much praise is due to the 
committee which has had to do with this part of the Club’s 
organisation for the judgment and taste displayed in the equip- 
ment. The premises include large dining, smoke, and billiard 
rooms situated on three floors, private rooms, lavatories and 
dressing-rooms. The kitchens are fitted up with the latest 
appliances for culinary work and for giving an efficient service, 
and an electric passenger lift has been provided. After the 
inaugural dinner, which is to take place to-day at the Midland 
Hotel, the members will adjourn to the new Club premises, 
when the formal opening ceremony will take place. The Club 
starts with a membership roll of over 500, and will, I feel sure, 
meet a want long felt in this district. 


Manchester Association of Engineers. 
The third meeting of the session will be held to-morrow 
(Saturday), when a paper will be read by Mr. A. E. Leigh Scanes, 
M.A., on “ Recent Developments in Steam Condensing Plants. 





The Junior Institution of Engineers. 

A local section of the Junior Institution of Engineers, 
with Manchester as its centre, was inaugurated at a meeting held 
at the Victoria Hotel, Manchester, on Friday night last. Over 
sixty engineers were present , representing many branches of 
industry, the majority of whom signified their intention to join 
the Section. Mr. W. A. Tookey, a vice-chairman of the Institu- 
tion, presided, and with him were Mr. W. J. Tennant, a past- 
chairman and vice-president ; Mr. 8S. Bylander, the chairman 
of the Institution ; Mr. F. D. Napier, vice-chairman ; Professor 
H. P. Philpot (London University) and Mr. Ernest King, members 
of Council ; and Mr. A. Clifford Swales, secretary of the Institu- 
tion. These formed the London deputation. Others present 
were :—Mr. C. H. Prichard, who has been acting as local chair- 
man; Mr. Maurice Hird, who has been vice-chairman ; and 
Mr. F. G. Hatch, hon. sscretary of the Section. Mr. Tookey 
in his opening remarks said that he thought there should be 
a branch of the Junior Institution with Manchester as its centre. 
Some of his friends had suggested that Manchester was already 
well represented with engineers’ societies, and that their multi- 
plication was unnecessary. But there were many branches of 
engineering, and he maintained that one or two, or even half a 
dozen, societies would not cover the wide range of engineering 
objects upon which they all wanted information. The Junior 
Institution of Engineers, Mr. Tookey said, was unique in that it 
embraced all engineers, and he claimed that membership would 
prove of great benefit to the individual. Finally, the proposi- 
tion to send a requisition to the Council asking to be allowed to 
form a local section was carried nem. con., on the motion of 
Mr. Prichard, seconded by Mr. Hird. It was suggested that 
as soon as the local funds permitted the Section should have a 
room and library of its own. The following were appointed 
officers :—Mr. C, H. Prichard, chairman; Mr. Maurice Hird, 
vice-chairman ; and Mr. F. G. Hatch, hon. secretary, the 
latter appointment to be confirmed by the Committee. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Outlook. 

ALTHOUGH there are still several reasons why it is diffi- 
cult to forecast with any confidence the immediate future of the 
iron and steel industry here, there is little doubt that the under- 
tone continues as good as ever. There seems very reasonable 
prospects of a decline presently in the price of coal, which is 
many shillings higher than the figure which a few years ago was 
regarded as normal. Since then, however, miners’ wages have 
increased and legislative burdens have been added, so that a 
portion of the advance: will remain permanently. But after 
making allowance for these things steam coal prices should see 
a lower level before very long, and if that proves to be the case 
a corresponding drop in pig iron may place that market upon 
a normal basis—a condition of things which has not prevailed 
this year so far. It has been contended all along that if only 
raw materials were cheaper orders which have been held back 
would be released upon the market, and those who take that view 
argue that fair trade to the close of the year may be followed in 
the new year by something like a general revival. There has, 
however, been little alteration in things during the past week, 
though if anything the tendency seems to be to an upward trend. 


Pig Iron, &c. 

Makers of hematite iron—West and East Coast—do not 
appear to be very eagerly pushing sales, and consumers certainly 
are not eager buyers. Nothing beyond real requirements is 
being done, but as a fair number of old contracts are still running 
makers are enabled pretty well to maintain prices now at the 
level to which they have declined of late. West Coast is done 
at about 78s. to 79s., and East Coast at about 71s. to 71s. 6d., 
delivered Sheffield. No brighter report can be given of Lincoln- 
shire and Derbyshire pig iron so far as sales are concerned, for 
the nominal reduction made recently in the former has not 
borne the fruit hoped for. Desultory buying still goes on in the 
Derbyshire makes. Scrap lacks activity and bars and billets 
are in much the same position as previously reported. 


Round the Works. 

Inquiries show that orders for light steel products are 
coming in very well still, and some good contracts for all kinds 
of tools, tool steel, and agricultural implements have been booked 
from Russia, the Colonies, and South America. From three 
quarters on the Continent very large orders in connection with 
the erection of hydraulic presses have been received, some of the 
huge castings for which have already been completed. Small 
cranks and other steel fittings for airships and the steel parts of 
motor cars continue in fair demand, and the armament depart- 
ments are about as full as they can be with any degree of com- 
fort in working. There appears to be a renewal of the remark- 
able activity displayed a few months ago by the Admiralty in 
pushing through contracts for shell of various weights. Many 
hundreds of these are for the largest guns, and when finished wil 
weigh—some of them—as much as half a ton each. I have 
before mentioned the heavy shell contracts there are in Sheffield. 
and T have every reason to believe—whatever be the cause 
that the British Government is increasing these orders and 
speeding up their execution. One Sheffield firm is making 
furnace parts for a light cruiser now building at Barrow. Turn- 
ing to the industrial side, the Manchester Corporation has placed 
contracts here with two firms for track work, points, &c., in 
connection with the tramways, and the Union of South Africa 
Government has ordered from three firms good tonnages of 
springs, tires, and buffers, two further orders for spring steel] 
and iron coming from the same source. The Sheffield Corpora- 
tion have let a contract for altering the Attercliffe baths at a cost 
of £3030 and another for the construction of an accommodation 
building for Broomhead reservoir at a cost of over £4000, the 
work being placed locally. Other contracts booked during the 
past few days include a considerable tonnage of spring steel for 
the East India Railway. 


Fuel. 

Coal is keeping fairly firm for this time of the year, 
which is known as the slack period following the main bulk of 
the shipping trade, though the tonnage in that department is 
still pretty good considering, and it is believed that shipments 
will continue moderately good now until the end of the year. 
The demand for industrial consumption is not, perhaps, so heavy 
as a@ month or two ago. The moulders’ strike no doubt accounts 
to some extent for the falling off, hut quite apart from that. there 
is evidence of a smaller consumption in some directions. Whilst 
there is no great weight of forward business being arranged, 
the position of collieries in this respect is as firm asever. Buyers, 
however, consider that the market does not warrant the prices 
now being asked, and from their point of view there certainly 
seems to be a lack of confidence that present values will be main- 
tained. Any further substantial falling off in the demand for 
shipment—which may possibly be brought about by the closing 
of the Upper Baltic ports—would undoubtedly test the market. 
and whilst, as pointed out, it is expected there will be a continued 
fair demand for shipment to the end of the year. Prices even now 
are showing an easier tendency. Slacks keep in good demand, 
as well as all classes of small fuel, though with regard to the latter 
a number of special lots are on offer at lower rates. Current 
quotations are per ton at the pits as follows :—Best South York- 
shire hards, 12s. 3d. to 12s. 6d., with rather more obtained in 
some cases ; best Derbyshire, lls. 6d. to 11s. 9d.; second quali- 
ties, 10s. 6d. to 11s. 3d.; steam cobbles, 10s. 6d. to 11s. Coke 
prices remain about 13s., and at this price there is a fair demand, 
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Miscellaneous. 

Although at the moment of writing matters are actually 
the same ‘as a week ago regarding the steel smelters’ and the 
moulders’ strikes, there is another chance of the latter being 
settled—or steps being taken to that end—this week. The 
dispute has dragged on now for over three months and has meant 
& very serious loss to employers and men. A contract for 
driving wheel centres for electric cars has been placed by the 
London County Council with a Belgian firm, the tender being 
24s. 6d. each. Hadfields Limited tendered at 43s. 3d., and 
another Sheftield firm—Thomas Firth and Sons—at 60s. 10d., 
whilst John Baker and Co., Rotherham, quoted 47s. 6d. A 
French firm’s figure was 34s. 3d., that of a Seottish firm 37s. 6d., 
and a German tender was for 44s. Sir Francis Oppenheimer, 
H.M. Commercial Attaché for Germany, Denmark, Sweden, 
Norway, and Holland, was in Sheffield on Tuesdey meeting 
representatives of local firms and discussing with them business 
opportunities on the Continent. The Sheffield Chamber of 
Commerce has decided to support the Manchester Chamber in 
opposing the project of an Empire trade mark. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Iron Trade. 

EXTREME quietness characterises the pig iron trade. 
Reports from the United States, the Continent and home iron 
centres are such as assist to depress the Cleveland market, and 
a@ very pessimistic feeling prevails. Business just now is of a 
hand-to-mout kind, and the general impression exists that pig 
iron prices will have to be still further reduced before business 
to any extent is likely to be recorded. Producers, however, 
declare that quotations are unremunerative and any further 
lowering of them must be followed by more blast furnaces being 
put out of operation. At present there are eighty-one furnaces 
in blast on the North-East Coast, forty-four of which are pro- 
ducing Cleveland pig and thirty-seven hematite, basic, spiegel 
and other special irons. The shipments of pig iron from Tees- 
side during the past month were very satisfactory, but there can 
he no doubt that had more tonnage been available they would 
have been considerably heavier. The shipments from the Tees 
totalled 113,281 tons, and in addition 11,909 tons went from 
Skinningrove, making a grand total for the Cleveland district 
of 125,190 tons, compared with 117,914 tons for the previous 
month, and 129,856 for October last year. This week one or 
two sales of No. 2 G.M.B. Cleveland pig iron have been recorded 
at 51s. f.o.b.—a figure the ruling quality has not been down at 
forthe past twenty months—but the generally recognised market 
quotation is 51s. 3d., at which figure merchants are quite pre- 
pared to sell. Makers, however, quote round ahout 52s. No. 1 
is 53s. 9d.; No. 4 foundry, 50s. 9d.; No. 4 forge, 50s. 6d.; and 
mottled and white iron, each 50s, 3d., all for early delivery. 


Hematite Pig Iron. 

In the East Coast hematite pig iron trade quotations 
are easier in sympathy with the fall in Cleveland pig iron. From 
an industrial point of view the volume of iron being produced 
is well maintained. As regards new business, however, there 
is not much being done. Consumers are content to place orders 
for just sufficient iron to cover immediate wants, and are still 
holding out for a lesser rate than is quoted by makers. The 
forward position is entirely neglected. Some business has been 
done this week in East Coast mixed numbers at 63s. 6d. for 
early delivery, and it is probable that large buyers could secure 
substantial concessions even on this figure. 


Iron-making Materials. 

Little business of importance has been transacted in 
foreign ore this week. The imports on contracts are on a good 
seale, averaging close upon 7000 tons per working day. Business 
has been done in foreign ore on the basis of 19s. per ton for best 
Bilbao Rubio, but consumers generally consider the price as too 
high, and in view of the recent reductions in semi-finished and 
finished goods some modification of ore prices is to be looked 
for. Notwithstanding the fall in pig iron furnace coke is as 
firm as ever, and for good medium qualities 18s. 6d. is a minimum 
quotation. Coke is still pretty scarce, and deliveries are difficult 
to obtain. On the other hand, there are indications of a change 
in the position. Coking coal is getting easier, and with coal 
prices now inclining downwards, the price of furnace coke should 
soon become lower and the disproportion between it and the 
price of pig iron redressed. 


Manufactured Iron and Steel. 

The recent reductions in the price of manufactured iron 
and steel are now having their effect upon the trade, which is 
showing greater activity. The chief source of employment at 
the present time is the great demand that exists for rails, both 
on home and continental account. At some of the steel works 
a very large tonnage of rails is being turned out weekly, and 
producers have orders in hand that will keep the works in full 
operation for some considerable time. This week Dorman, 
Long and Co. booked an order for 17,000 tons of rails for South 
America. Shipbuilders, whose contracts are running out, are 
now coming into the market, and some heavy crders for steel 
sections and plates are being received. Steel joists are also 
more active. The principal market quotations are :—Common 
iron bars, £7 10s.; best bars, £7 17s. 6d.; best best bars, £8 5s.; 
packing iron, £6; iron ship plates, £6 15s.; iron ship angles, 
£7 10s.; iron ship rivets, £8 10s.; iron girder plates, £7 5s.; 
steel bars, basic, £6 15s.; steel bars, Siemens, £6 15s.; steel 
ship plates, £6 15s.; steel ship angles, £6 7s. 6d.; steel boiler 
plates, £7 lis.; steel joists, £6 12s. 6d.- steel hoops, £7 10s.; 
steel strip, £7 5s.; steel sheets, singles, £8 7s. 6d.; steel sheets, 
doubles, £8 12s. 6d.—all less the customary 2} per cent. Cast 
iron columns, plain, £7 7s. 6d.; cast iron railway chairs, £6 10s.; 
light iron rails, £7; heavy steel rails, £6 10s.; steel railway 
sleepers, £7 10s., all net at works. 


Shipbuilding and Engineering. 

The activity in the shipbuilding trade on the North- 
East Coast continues, builders having contracts in hand that 
will keep the yards employed over the whole of next year. The 
work on hand is of a high-class quality, and it is understood that 
the large shipyards on the Tyne are not in a position to accept 
an order of any kind for delivery in 1914. Two or three smaller 
yards may probably be able to contract for delivery next year, 
but even this is problematical. Orders for two small steamers 
have been received this week by Northern firms. In the marine 
engineering department there is general activity, and _boiler- 
makers are also very busy. 


Coal and Coke. 

A quiet tone prevails in the coal market just now, but 
little change has been made in quotations, which are firmly 
held. Producers are well supplied with orders, and tonnage 
for prompt loading, and there is little available free coal. For 
forward shipment the demand is slow, but sellers are holding 
firmly for recent figures, and in some cases are indicating higher 
values. Durham coals of all kinds are firm—particularly good 
brands of gas, the loading possibilities of which remain restricted. 
Best Durham gas coal is firm at 15s. 3d., with second qualities 
realising fully 14s. Coking coal prices are maintained. Bunker 


coals show a strong inquiry, allotments for the coaling stations 
being in heavy request. 
and ordinary kinds at 12s, 9d. 


Best bunker coals are quoted at 13s. 9d., 
The output of coke is still some- 





what restricted, and prices are firm. Best gas coke is 17s. 9d.; 
foundry coke, 18s. 9d. to 22s, 6d.; and blast furnace coke, 18s. 


to 18s. 6d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Pig Iron Warrant Market. 

THE condition of business on the Glasgow pig iron 
warrant market is extremely unsatisfactory. At the beginning 
of last week prices were a shade better, and on the reduction of 
the German bank rate there was some extra buying. Owing, 
however, to the continuance of discouraging reports from abroad 
a reaction set in, and prices closed 3d. lower than the previous 
week. Cleveland iron changed hands at 51s. 2d. per ton cash, 
which is the lowest quotation for eighteen months. Cumberland 
hematite was again on offer at 64s. one month and 64s. td. 
three months, but no business was done. Consumers are still 
only purchasing against immediate requirements. There are 
now 80 furnaces in blast in Scotland, compared with 83 in the 
preceding week and 88 in the corresponding pericd of last year. 
The imports of pig iron into Grangemouth from Middlesbrough 
and district amounted to 10,156 tons. Stocks of Cleveland iron 
in public stores have decreased by 6556 tons during the week. 


Prices of Scotch Makers’ Iron. 

There has been a further reduction of 6d. per ton on 
Scotch makers’ iron. Monkland is quoted f.a.s. at Glasgow, 
No. 1, 66s. 6d.; No. 3, 65s.; Govan, No. 1, 64s. 6d.; No. 3, 63s.; 
Carnbroe, No. 1, 70s. 6d.; No. 3, 66s. 6d.; Clyde, No. 1, 72s.; 
No. 3, 67s.; Gartsherrie, Summerlee, Calder, and Langloan, 
Nos. 1, 72s. 6d.; Nos. 3, 67s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 72s. 6d.; No. 3, 67s. 6d.; Eglinton, at Ardrossan or Troon, 
No. 1, 67s.; No. 3, 66s.; Dalmellington, at Ayr, No. 1, 68s. 6d.; 
No. 3, 66s. 6d.; Shotts, at Leith, No. 1, 72s. 6d.; No. 3, 67s. 6d.; 
Carron, at Grangemouth, No. 1, 73s.; No. 3, 68s. per ton. Scotch 
hematite is quoted 66s. Gd. per ton for delivery at West of Scot- 
land steel works. 


Finished Iron and Steel. 

No change for the better is yet reported in the condition 
of the steel trade. In spite of the recent reduction in prices, 
specifications are still scarce, and makers are experiencing great 
difficulty in keeping mills employed. In one instance work has 
been stopped meantime, while in other cases the production has 
been limited. ‘There is an entire absence of new business in the 
home market, and works are only employed against contract. 

ixport business is also of a meagre description, the low price of 

German plates making competition extremely difficult. The 
position of the black sheet trade cannot be called satisfactory. 
A further reduction of 5s. per ton has certainly brought out a 
little extra business, but works are not occupied to anything 
like full capacity. Galvanised sheet manufacturers are in much 
the same position, and in their case also a further reduction in 
prices has slightly improved business. The malleable iron trade 
shows little or no improvement, and four of the works are closed 
and several are working short time. The position of the trade 
is giving cause for grave consideration. 


Scotch Coal Trade. . 

The change which has taken place in the Scotch coal 
trade has not been for the better. he tone in some directions 
is distinctly easier. ‘Though the collieries producing the best 
qualities of ell and splint are comparatively well off for orders 
the market is not so firm as in the previous week. A scarcity 
in the supply of tonnage in the West of Scotland district is 
largely responsible for the unsatisfactory change in position. 
Business in best ells is comparatively good, and quotations are 
firm, while splint coal has been very active, shipments to the 
River Plate being responsible for the increase, while good quan- 
tities are being disposed of locally. Navigations and steams are 
also in good request, and the former continue very firm in price. 
With the exception of treble nuts, there is a falling off among 
smalls, doubles and singles being more plentiful, and quotations 
are all in favour of buyers. The aggregate shipments from 
Scottish ports during the week amounted to 326,148 tons, 
compared with 347,273 tons in the preceding week and 315,815 
tons in the corresponding week of last year. Ell coal is quoted, 
f.o.b. at Glasgow, 13s. to 13s. 3d.; splint, 13s. to 15s. 6d.; naviga- 
tions, 15s. to 17s.; steam, 13s. to 14s. 6d.; trebles, 13s. 3d. to 
13s. 6d.; doubles, 12s. to 12s. 3d.; and singles, 11s. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. 

DurincG the past week the steam coal trade has shown 
steady improvement, while new business has been compara- 
tively quiet. Shipments on contract account have been very 
substantial, and collieries are quoting very firmly on the strength 
of full order books for the next fortnight or so. For prompt 
shipment large coals have been very tight, especially Admiralty 
qualities, and extreme difficulty is experienced in obtaining 
supplies direct. ‘The bad weather of the past few days has 
somewhat delayed tonnage and resulted in dislocation of shippers’ 
arrangements, but the tone of the market remains very firm. 
Best Admiralties are quoted up to 20s. Gd. and best drys 19s. 
Monmouthshires are firmer, more particularly Western Valleys. 
The pitwood market has shown pronounced improvement by 
reason of a scarcity of supplies. With regard to business over 
next year, opérations continue very slow. There are several 
inquiries in the market from direct consumers, but so far as 
local merchants and depot owners are concerned, no disposition 
is shown to arrange for their requirements. Colliery owners, 
however, firmly adhere to their prices for 1914. Following are 
current approximate prices :—Steam coal: Best Admiralty 
large, 20s. to 20s. 6d.; best seconds, 19s. 6d. to 19. 9d.; seconds, 
18s. 3d. to 18s. 6d.; best drys, 18s. 6d. to 19s.; ordinary drys, 
l6s. to 16s. 6d.; best bunker smalls, 10s. 9d. to I1ls.: best 
ordinaries, 10s. to 10s. 6d.; cargo smalls, 7s. to 7s. 9d.; inferiors, 
tis. 6d. to 7s.; washed smalls, 11s. to 12s.; best Monmouthshire 
black vein large, 17s. to 17s. 3d.; ordinary Western Valleys, 
15s. 9d. to 16s.; best Eastern Valleys, 15s. 3d. to 15s. 6d.; 
seconds, 15s. to 15s. 3d. Bituminous coal: Best households, 
19s. to 20s.; good households, 17s, to 18s.; No. 3 Rhondda large, 
l6s. to 17s.; smalls, 12s. to 12s. 6d.; No. 2 Rhondda large, 13s. 
to 13s. 9d.; through, Ils. to 12s.; smalls, 7s. 6d. to 8s.; best 
washed nuts, 15s. 9d. to 16s. 3d.; seconds, 14s. 6d. to 15s.; best 
washed peas, 13s. $d. to 14s. 6d.; seconds, 13s. 3d. to 13s. 6d. 
Patent fuel, 19s. 6d. to 22s. 6d. Coke: Special foundry, 27s. 
to 29s.; good foundry, 23s. to 25s. 6d.; furnace, 20s. to 22s. 
Pitwood, ex-ship, 22s. to 22s. 6d. 


Newport (Mon.). 

A steady recovery has marked Monmouthshires during 
the past week. The demand haz improved and tonnage supplies 
have substantially increased, with the result that there has been 
considerable demand for loading berths. Work has _ been 
resumed at the Risca Collieries, but the Llanhilleth men, number- 
ing 2000, are still on strike, and as a consequence black veins 
are scarce. Western Valleys have shown a hardening tendency, 
and Eastern Valleys are firm. House coals are steady and pit- 
wood is firmer. Prices rule approximately as follows :—Steam 
coal: Best Newport black vein large, 17s. to 17s. 3d.; Western 
Valleys, 15s. 9d. to I6s.; Eastern Vaileys, Lbs. 6d. to 15s, 9d.; 





other scrts, 15s. to 15s. 3d.; best smalls, 8s. 3d. to 8s. 6d.; seconds 
7s. 9d. to 8s. Bituminous coal: Best house, 18s. to 19s. 
seconds, 17s. to 18s. Patent fuel, 19s. to 20s. Pitwood, ox-shin, 
22s, 3d. to 22s. Od. P, 


Swansea. 

Little alteration in values has taken place during the 
past week. Business opened on quiet lines, although bookings 
have been on a fairly good scale, and the tone of the market js 
satisfactory. The steam coal section has not been particularly 
brisk, but indications point to a better inquiry. Prices quoted 
are :—Anthracite coal: Best malting large, 21s. 6d. to 23s, (4 
net ; second malting large, 19s. 6d. to 21s. net; big vein large, 
17s. 6d. to 18s. 6d., less 25 per cent.; red vein large, 15s. io [." 
less 24 per cent.; machine-made cobbles, 21s. Gd. to 235, Gq! 
net; Paris nuts, 23s. 6d. to 26s. net; French nuts, 23. 
26s. net ; German nuts, 23s. to 26s. net ; beans, 17s. to 14s, net - 
machine-made large peas, 13s. 3d. to I4s. net; > rubbly culn, 





5s. to 5s. 6d., less 24 per cent.; duff, 4s. to 4s. 6d. net. Steam 
coal: Best large, 19s. 3d. to 20s. 6d., less 24 per cent.; condy, 


14s. 9d. to 15s. 9d., less 23 per cent.; bunkers, 10s. 9d. to | Ls. 6d, 


less 2} per cent.; smalls, 7s. to 8s., less 24 por cent. Biturninous 
coal: No. 3 Rhondda large, 17s. to 18s., less 24 per cent.; 


throvgh and through, 13s. 6d. to 14s. 6d., less 24 per cent, 
smalls, 10s. 6d. to 11s. 3d., less 2! per cont. Patent fuel, 17s, 6d. 
to 18s., less 2} per cent. 


Iron and Steel Trades. 

In these trades prices during the week have been ahout 
as follows :—Pig iron: Standard iron, 56s. cash and 59s. :ionth ; 
hematite mixed numbers, 63s. 3d. cash and 63s. 3d. month; 
Middlesbrough, 50s. 104d. cash and 51s. 6d. month; Welsh 
hematite, 70s. to 71s. dd.; East Coast hematite, 69s, to titis. Gd, 
c.i.f.; West Coast hematite, 69s. to 69s. Gd. c.i.f. Stee! bars: 
Siemens, £4 16s. 3d. per ton; Bessemer, t4 15s. per ton. Steel 
rails, heavy section, £6 10s, Tron ore, Rubio, 18s. 9d. to 19s, 3d, 


Tin-plate and other Quotations. 

The following may be taken as approximate price. ;— 
Tin-plates: I.C., 20 x 14 x 112, sheets, 13s.; LC., 28 © 20 
56, sheets, 13s. 44d.; I.C., 28 x 20 x 112, sheets, 265. 3a, 
I.C., ternes, 28 x 20 x 112, 23s.; finished black plates, £4 Los, 
to £9 15s. per ton; galvanired sheets, 24g., £10 15s. to £11 per 


ton. Block tin, £182 10s. cash and £183 12s. 6d. three months, 
Copper, £71 10s. cash and £70 7s. Gd. three months. Lead : 
English, £20 15s. per ton; Spanish, £20 LOs. per ton. Spelter, 


£20 7s. td. per ton. Silver, 27/ed. per ounce. 


CATALOGUES. 








CROMPTON AND Ce., Limited, Salisbury House, London Wall, 
E.C.—A new and well-illustrated pamphlet dealing with Cromp. 
ton-Blondel open-type are lamps has reached us. 

CHARLES CHURCHILL AND Co., Limited, %15, Leonard-street, 
E.C.—“* The Trueing and Mounting of Grinding Wheels” is 
the title of an interesting and well illustrated pamphlet sent 
to us by this firm. 

Tae WestineHouse Coorer-Hewitt Comeany, Limitod.— 
This firm has sent us an interesting pamphlet dealing with 
mercury vapour converters. It is a very interesting publication, 
and contains much useful technical information. 

Tue “ A.b.G. Journal’ for October has reached us, It con- 
tains articles on the Benzol Electric Train for the Khedive of 
Egypt; The Importance of Electricity in Cement Factories ; 
The Lighting of Large Factory Workshops with Flammeco 
Lamps; and the Electric Loading Plant at the Berlin Nast 
Harbour. 

THe Sterr, Company oF Scotianp, Limited.—-The 1913 
edition of this company’s “ section ” book has been forwarded to 
us. Itis, of course, hardly a catalogue in the modern acceptation 
of the term, and those who heve been responsible for its produc- 
tion have no doubt had in view its permanent preservation as 
a work of reference by those fortunate enough to secure a copy, 
tor it is not only handsomely printed, but is bound in a neat and 
strong leather cover. Our readers are aware already what are 
the contents of a section book such as this. The purpose of the 
book is, of course, to indicate the various sections, &c., rolled 
by the company and to tabulate for the benefit of its customers 
the principal dimensions, &c., associated with them. We 
notice that such figures are given first in British units and then 
repeated on the opposite page in metric units. In addition to 
the list of sections, the book contains much useful information 
of a general character. Extracts are given from the British 
Standard Specifications, and the test requirements of the Briti-li 
Admiralty, the Board of Trade, Lloyd’s, the British Corporation, 
and other surveying societies are summarised. 
the volume is one which the bridge builder, the railway engineer, 
and the naval architect will find of the greatest assistance to 
them in their work. 








THe Dreset ENGINE Users’ ASssociaTIoON.—A new associi- 
tion has been formed under the name of the ‘ Diesel Engine 
Users’ Association.”” We are asked by the hon. secretary. 
Mr. A. C. Gilling, Electricity Works, Epsom, Surrey, to announce 
that the next meeting of this Association will be held on Wedne-s- 
day, November 12th, and that any engineer interested in the 
running of these engines may obtain full particulars as to member- 
ship, &¢., from him. 


Contr.sctTs.—Joseph Kaye and Sons, Limited, Leeds, have 
during the current year supplied and have in hand 6220 of their 
patented automatic railway carriage door wedge locks, together 
with the requisite number of their patent safety catches and the 
inside and outside handles for the same, to the following railways : 
—North-Eastern Railway, Midland Railway, Great Central 
Railway, South-Eastern and Chatham Railway, Great Eastern 
Railway, Cheshire Lines, Lancashire and Yorkshire Railway, 
Great Northern Railway, Central London Railway, South 
African Railways, Bhavnagar India State Railway.—The Aster 
Company has lately received an order from Constantinople for 
@ batch of its four-cylinder 14 horse-power marine engines 
temporari!y to drive dynamos by belts, and subsequently be 
installed in boats. 


Mr. Harry Brakey.—A correspondent in South Russia 
writes to us as follows :—‘ The Charkov firm of Hellfeich-Sadet, 
Limited, which has a wide European reputation for the mani 
facture of agricultural machinery, and is one of the largest 
firms in this line in Russia, has just suffered an almost irreparable 
loss by the untimely death of one of its chief directors in the 
person of Mr. Harry Blakey, due to a virulent attack of typhoid. 
Mr. Harry Blakey, who had been connected with the firm for the 
past twenty-two to twenty-three years, was the son of Mr. 
George Blakey, of the firm of Clayton and Shuttleworth, Limited. 
Vienna, was gifted with a most prepossessing character, and wa 
beloved by all who came in contact with him. Not only was he « 
systematic organiser of the highest order, but had a rare com- 
mercial instinct for doing the right thing at the right moment, 
These qualities, backed with a quiet persistent energy an 
getting things done, renders his loss at so early an age—he wi- 
but forty-four—a cruel blow to the firm and everyone connecte« 
with it. The goodness of heart of Mr. Harry Blakey, his ever 
ready help to those in distress or needing assistance, his deep 
sympathetic interest in those under him, and withal his modest y. 
will keep green the memory of him by all who knew him. His 
passing marks the loss to the world of one of the all too few 
gentlemen, in the truest sense of the word, one meets with in 
commercial life.” 


Altogether 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspomdent.) 


Rheinland-Westphalia. 

THe reports coming in concerning the iron and steel 
trade of the district are discouraging, for rates move downwards 
slowly but steadily in nearly all departments. Bars have been 
offered at M.94 to M.95 p.t., free Oberhausen. In the Luxem- 
orraine district prices have gone down to M.86 to M.88 
.t., tree Diedenhofen, and the Peine rolling mills are willing 
to accept M.93 p.t.. What is true for bars is also true for plates, 
heavy sorts being obtainable at M.100 p.t. net place of consump- 
tion. ‘The depression is more keenly felt in finished than in 
raw iron, in which pretty good activity is reported. The Sieger- 
Jand ironworks are beginning to complain of decreasing occupa- 
tion in some branches, the amount of fresh work obtainable 
being moderate. Some establishments have offered sheets at 
M.111 p.t., free Finnentrop. As a rule, prices for sheets vary 
between M.114 to M.119 p.t. The pipe trade is rather dis- 
organised, consequent upon the dissolution of the Convention, 
and at a recent tendering the decrease in rates compared with 
those in force this time last year was shown to be about 60 per 
cent. Still, quotations have not touched bottom yet, for the 
works are anxious to secure employment at almost any price. 
At some of the finished iron establishments the staff has been 
reduced, but so far these are rather exceptional cases. 


burg-! 


The Silesian Iron Market. 

At a general meeting of the K6énigs and Laura Hiitte, 
one of the leading companies in Upper Silesia, the position of 
the iron and steel market was stated to be weak, the downward 
movement in quotations having increased rather than otherwise. 
The average reduction in the prices for pig iron for sales in the 
first two quarters next year will be M.3 p.t. At a recent tender- 
ing for 25,000 t. seamless tubes for the Cologne Railway Adiminis- 
tration M.0.46 per kilo. was asked, compared with M.1.20 at 
this time last year, which is a striking illustration of the poor 
trade now being done, 


The Coal Market. 

The exceptionally mild autumn has naturally caused 
the demand for house fuel to be a poor one. Deliveries this week 
and last have been exceedingly limited, and rates are but weakly 
In engine coal a regular business has hitherto 


maintained, 
Changes in price 


heen reported, and the coke trade is active. 
have not taken place lately. 


Austria-Hungary. 
A poor demand comes in for iron and steel, and the best 
that cam be said of the iron market is that further reductions in 


quotations are rather exceptional, although only a weak business 
is done on home and foreign account. Pit coal and brown coal 
have also been influenced by the low state of the iron market, 
and deliveries are gradually decreasing. 


The French Iron Industry. 

Ordets of weight are exceptional, but the amount of 
work given ovt will enable the mills and foundries to maintain 
the present steady occupation until the end of this year. A 
tolerably firm tone characterises the iron market in the Loire- 
et-Centre, and the outlook is fair as regards business next quarter. 
Bars can easily be disposed of at 205f. p.t. In all sorts of railway 
requirements increasing demand is anticipated, and inquiries 
concerning the supply of 2144 goods wagons for the State 
Railways have already come in. The situation of the iron market 
in the Departement Nord is generally regarded as dull; still, 
merchant iron can be maintained at 165f. p.t. The works in the 
Ardennes district are disinclined to book forward orders. In 
the East as well as in the Marne Departement a very sound trade 
is being done. the basis price for bars being 185f. to 190f. p.t. 
The coal trade in France is exceedingly firm. Even the low 
offers of Belgian pits have failed to induce the inland coalowners 
to reduce their quotations, 


The Belgian Iron Market. 
In the manufactured iron and steel trade specifications 
come in very slowly, and the crude iron business is depressed as 
before, rates moving downwards. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 23rd. 

lie Kastern Pig Lron Association has now less than 100,000 
tons of pig iron at hand. Buying is slack, and but few inquiries 
have been received during the week. Stocks were reduced 
10 per cent. during the month. Plate and shape mills have 
shaded prices down to 1.35 at Pittsburgh, and only moderate 
business is taken at that reduction. The lower duties have not 
yet affected the steel market, and there are no indications at 
present writing of any immediate importation. Rumours 
prevail of coming reductions, and they are so_ persistent 
that much business which might otherwise come to hand 
is held up for further developments which are expected in the 
shape of reductions. The present weaknesses in prices may be 
transient, and this hopeful view is based upon the known fact 
that a very large volume of business is hidden somewhere. 
Crude steel is extremely dull, and importations may affect that 
first. Inquiries have disappeared, and this adds to the anxiety 
of those who are approaching the end of their orders. The 
railroads are checking their purchases in the hope that their 
claims for higher freight rates will be granted. Information 
from the Pacific Coast States reveal the existence of a good deal 
of business awaiting its opportunity. Tin-plate is moving 
freely, a large demand existing for inferior plates. Agricultural 
steel continues to move freely. If the holding back of business 
continues a week or two longer the threatened shadings in nearly 
all lines of steel outside of steel rails will take place. All reports 
from interior steel centres show scant orders, but the mills are 
working steadily at the reduced capacity heretofore mentioned. 
Pig iron producers figure that existing output is sufficient to 
enable makers to maintain present quotations. Copper is dull, 
the Lake district is tied up, and domestic consumers are showing 
no interest whatever in the market. European consumers 
entered this market yesterday for small quantities. The 
downward tendency in pig tin is still apparent. 








Roya Instirution.—At a general meeting of the members 
of the Royal Institution it was announced that the Christmas 
course of juvenile lectures will be delivered this year by Professor 
Ht. H. Turner, F.R.S., Savilian Professor of Astronomy in the 
University of Oxford, and entitled “* A Voyage in Space.” The 
lectures will be experimentally illustrated, and the subjects are 
as follows :—‘‘ The Starting Point—Our Earth,” Saturday, 
Necember 27th, 1913; “The Start through the Air.” December 
40th; “* Journeying by Telescope,” January Ist, 1914; ‘ Visit 
to the Moon and Planets,” January 8rd ; ‘* Our Sun,” January 
‘th; and ‘The Stars,’ January 8th. The lecture hour is 
three o'clock, 





BRITISH PATENT SPECIFICATIONS. 


When an invention ts communicated from abroad the name and 
address of the Communicator are printed in italics. 
When an abridgment is not illustrated the Specification is without 
drawings. 
Copies of Specifications may be obtained at the Patent-office Sale 
th. 4, } Ad. J 





Branch, 25, S hancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the plete specificati 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





STEAM GENERATORS. 


28,993. December 17th, 1912.—Sream Bowen Furnace, J.T. 
Thornton, Atlantic Oil Works, Paddock, Huddersfield. 

In the wall of the furnace flue just above the fire bridge an 

elongated opening A isformed. A pipe B passing along one of the 

side flues is led through the steam space in the boiler and joined 
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to the opening A. The draught in the furnace draws air through 
this pipe, which air, being heated during its passage along the flue 
and discharged at the fire bridge, tends, it is held, to promote 
complete combustion of the fuel. Heated air may, in conjunc- 
tion with the above, be admitted at the fire bridge from below 
as through the orifice C.—October 15th, 1913. 


2590. January 3ist, 1913.—Merans For HeaTine Liquip 
Fvuert Supriep To O1. Fuet Burners, L. E. Smith, Smith’s 
Dock Company, Limited, High Docks, South Shields. 

A casing A lined with fire-resisting material is supported on a 
reservoir B and contains coils C, through which the fuel passes on 
its way to the burners of the steam generator or other apparatus. 
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For each coil C a burner D is arranged on the reservoir B. A hand 
pump E is employed to maintain a pressure within the reservoir 
B, from which the burners D draw their supply of fuel. The 
burners D are enclosed in a casing F provided with a door G. 
The hot gases, after warming the coils C, leave the casing A by 
way of the chimneys H.—October 15th, 1913. 


SWITCH GEAR. 


12,882. October 8th, 1912.—IMPROVEMENTS RELATING TO 
CONTROLLERS FOR ELEcTRIC MoTORS AND LIKE APPARATUS, 
George Ellison and Max Richard Hugo Mueller, both of 
Victoria Works, Warstone-lane, in the City of Birmingham. 

This invention has for its object to provide an improved con- 
struction of the member carrying the movable contacts in con- 
trojlers for electric motors, and like apparatus. The movable 
contacts E are mounted upon a spindle parallel with the supports 
for the fixed contacts D. The main portion J, on which the 
contacts are formed or secured, is made, excepting at the extremi- 
ties, to form a hollow semi-cylindricai or trough-like section. 

At the ends of the part J are provided bosses K to which a 

supporting spindle N passing through the part J is secured. 

The bosses are preferably separated from the part J by insulating 

shields or discs L. When the controller is provided with motor 

reversing contacts the part J is preferably made in two or more 
parts, as illustrated, which are separated by a washer or washers 

M of insulating material. The reversing contacts are above the 

insulation and the remainder below. The part or parts J and 

the end bosses are drawn tightly together in an endwise direction 
on their spindle N by a cotter or cotters O passing through one 
or both of the bosses at the extremities of the spindle, or by other 
means, Around the spindle is placed an insulating sleeve. 

The contacts E are mounted on the ends of radial projections D 

from the main portion J, and such projections are arranged in 

the usual stepped disposition. Rotation of the contacts with 

the spindle is effected by a cylindrical transmitting rod R 





mounted parallel to the spindle N and secured at its ends to radia 
projections or plates Q formed on the end bosses. The rod R 
is also inserted through apertures in certain of the radial pro- 
jections carrying the contacts. The rod is enclosed by an insu- 
lating sleeve. By constructing the controller membes carrying 
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the movable contacts as above described, greater accuracy of 
production and improved durability in service are obtained. 
Further, manufacturing operations are simplified and reduced, 
and the imposition of undue mechanical stress on the insulation 
is avoided.—October 15th, 1913. 


LIGHTING AND HEATING. 


22,591. October 4th, 1912.—Circurr CoNNECTION FOR ELEc- 
TRICAL INSTALLATIONS WITH Mrxep Loans, Landis and Gyr 
of Zug, Canton Zug, Switzerland. 

‘The essential feature of the invention is that the various current 
consuming apparatus are divided into two or more groups anil 
in such a manner that these groups are separated from cach 
other by one main switch. By using the single switch A the 
consumer can either use the apparatus in group B alone or, 
after switching in, can use both groups B and C simultaneously. 
However, by using a switch such as D the consumer can only use 
one group in a time, either Eor F, but never both groups together. 
The apparatus in group G, however, can be used in both positions 
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of the switch.¥ It may be assumed that according to the upper 
diagram the apparatus in B can be used by some supply-in-bulk 
scheme, i.¢e., without recording. During the lighting up time, 
however, the switch A must be closed and thereby the meter 
coil H of the meter is switched in. The entire consumption of 
B and H is thus recorded by the meter. Instead of switching 
in the coil A of the meter, the windings of an electromagnet | 
could be switched in, which may effect a changing of a specia 
tarifi recording mechanism. In this case, the meter coil H could, 
of course, be connected before the switch._—October 15th, 1913. 


MEASURING AND TESTING INSTRUMENTS. 


22,792. October 7th, 1912.MacHine ¥oR TESTING THE 
Puysicat Properties oF MeTALs, G. B. Richards, Card- 
well-place, Wednesbury, and another. 
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A fixed cross member <A is carried by two pillars B secured to 
the base C. Formed solidly with the member A is a fixed 
hollow piston D, over which fits an inverted movable cylinder bk. 
From the top of the cylinder a cross bar F is hung by means of 
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The cross bar carries two knife edges H, which may be 
adjusted as to their distance apart and on a cross member 
attached to the head A athird knife edge J is arranged. These 
knife edges are employed when bending tests are being made. 
For tensile tests jaws K are attached, one to the base C and the 
other to the cross bar F. The liquid used to transmit hydraulic 
pressure to the cylinder may be stored in a reservoir formed in 
the base C.—October 15th, 1913. | 


links G. 


28,227. December 6th, 1912.—-IMPROVEMENTS IN AND RELATING 
ro Erecrric Motor Meters, The British Thomson-Houston 
Company, Limited, of 83, Cannon-street, London, E.C., 
and Frank Holden, of 1, Harcourt-buildings, Temple, 
London, F.C. 

This invention relates to improvements in electric measuring 
mstruments of the type in which the movements of a rotating 
dise or armature are recorded on a registering train. The object 
of this invention is to provide means tor compensating the 
changes of temperature and so to prevent the “constant ’’ of the 
meter from varying. A disc A is driven either directly or 
through gearing by the rotating element of the meter. A second 
dise B is provided which is connected by gearing with the regis- 
These two discs are so arranged that their axes 





tering train. 
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are parallel to each other but are out of alignment, and their 
faces are arranged so as to lie in parallel planes a short distance 
apart. In the space between the faces of these two discs a 
friction wheel C is arranged, adapted to transmit motion from 
the dise A connected to the motor spindle to the dise B con- 
nected with the registering train This friction wheel C is carried 
by a bimetallic strip D, which may be rigidly fixed at its outer 
end to the pin E and provided with an adjustable stop F, so that 
the normal position of the friction wheel can be adjusted by hand. 
In operation, with a change of temperature the friction disc E 
moves radially with changes of temperature due to the bimetallic 
strip D bending in one direction or the other. Owing to the dis- 
alignment of the axes of the discs A and B the ratio of the speeds 
of the driving and driven shafts will be varied. A modification 
vf this arrangement is described.—October 15th, 1913. 


PUMPING AND BLOWING MACHINERY. 


3408. February 10th, 1913.—Pump, G. Constantinesco, 11, 
Hart-street, Bloomsbury, London, W.C. 

The engraving represents a pump designed to deal with about 

4 gallons of petrol per hour for feeding the carburetter of an 

engine running at about 1000 revolutions per minute. Two 

slightly dished circular plates A B with a flexible steel disc C 
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between them are riveted together round the edge. In the plate 
B a petrol inlet D and an outlet E controlled by disc valves F 
are formed. The orifice G is in communication with one of the 
working cylinders, the alternating explosions and suctions in 
which deform the plate C and produce the pumping action.— 
October 15th, 1913. 


MINES AND METALS. 


16,011. July llth, 1913.—ELecrric TRANSFORMER FURNACE, 
Jean Bally, of No. 4, Rue de la Fédération, Grenoble (Isére ), 
France, engineer. 

The furnace comprises a massive annular non-conductor A, 
in which is situated the magnetie body B and C. This is formed 
by a stack of metal sheets cut to form a central portion, 
radial arms B, and a peripheral portion C. The radial arms B 
carry inducing coils D. In the peripheral portion C and equally 
distanced from two neighbouring coils are spaces filled with non- 
conducting material E, and in the centre of which are formed 
vertical holes F intended to contain the metal to be melted or 


heated, These holes may be interconnected above and below, 
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for eXatmple, above by an annular trough forming a working 
chamber and below by a conduit containing the metal or other 
fusible material or by a solid connection H. The solid con- 
nection may be formed as shown by the hollow metallic base H 
of the furnace, the lower end of each hole or shaft F being elec- 
trically connected to the base by a vertical block K of conducting 
material. The holes may also be interconnected in such a maimner 
as to be in series or in parallel. All these systems are likewise 
possible in both monophase or polyphase systems, simply taking 
into consideration the fact thet each phase is short-circuited.— 
October 1bth, 1913, io 











MISCELLANEOUS. 


January 2nd, 1913.—Sream Trap, W. M. Still and Sons, 
Limited, 29, Charles-street, Hatton-garden, London, and 
another. 

The casing A has an inlet B. On its under side it is closed 
by a cover pivoted at C and held by a spring catch D. EF is an 
expansible diaphragm formed with a conical valve piece pointing 
into the orifice B. The diaphragm is held in place by a coiled 
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spring F, the outer spire of which fits under lugs G on the cover 
and the inner presses on the centre of the diaphragm. H is an 
adjusting screw. The trap is intended for use with steam heating 
systems on railway trains and works in the usual way. The 
object of the invention is to provide means whereby the internal 
parts say be exposed quickly for inspection without disturbing 
their relative position.—October 15th, 1913. 


7158. March 25th, 1913.—Sror Vatve, Peter Brotherhood, 
Limited, Peterboreugh. and others. 

This valve closes automatically when the pressure on the dis- 
charge side reaches a predetermined limit and cannot be opened 
again until the pressure on the discharge side once again falls 
below the limit. A is the inlet and B the outlet passage and C is 
the valve. The valve stem is screwed and carries a threaded 
block D guided on two rods E projecting from the valve body. 
A catch F on the block D engages with the end of a lever G 
pivoted to the valve body at H. The other end of this lever is 
acted upon by a plunger J attached to a spring pressed piston 
K. The upper face of this piston is acted upon by the pressure 
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on the discharge side of the valve C, the communication being 
established by the pipe L. The lever G and catch F being in | 
engagement the valve may be opened by means of the hand wheel 
M. Should the pressure on the discharge side now 1ise above 
the limit the plunger J descends and releases the catch F from the 
lever G and the valve C is forced by the steam pressure on to its 
seat. The block D now being free to slide on the rods EF rota- 
tion of the hand wheel does not effect the opening of the valve. 
Should leakage occur past the valve when thus closed and the 
pressure on the discharge side rise still further, the plunger J 

descends lower and the lever G pulls on the spindle N of a relief | 


valve P in communication through the pipe L with the discharge 
side.— October 15th, 1913. 








SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


1,073,992. Coat Wasuer, J. B. Keenam, Birmingham, Ala.— 
Filed November 23rd, 1912. 

The device comprises a hopper having a supporting screen. 

A casing is arranged within the hopper, and has a port com- 


o75389) 











inunicating with the latter. A rotating plunger is adapted to 
discharge water through this port and toward the screen. A valve 


| and are extended across the draught line. 





normally closes the casing above the plunger and between the 
plunger and the port. There are five claims. 


1,073,161. SHock ABSORBING DEVICE FOR VEHICLES, ./ Pp 
O'Connor, Chicago, Ill., assiqnor to W. H, Miner, Chicas : 
Ill.--Filed December 6th, 1911. > 

The device has an outer shell which houses a friction shell 
which reciprocates in it. There are friction shoes, together with 

a wedge and spring within the friction shell. A connecting-rod 





























is fastened through the friction shell and engages the wed. at 
one end, and has securing means at its other end, the outer 
shell having an internal annular flange and the friction shell 
an external annular flange, which are adapted to engage each 
other at the extreme outward position of the friction shell, 
There are nine claims. 

1,073,265. VexHictE Runninc Gear, L. Mayer, Mankato 

Minn.-Filed May 5th, 1910. 

The gear comprises the combination with four wheels of a 
motor carried by the vehicle and a differential gear mechani-m 
having a sleeve. A bevelled gear is driven from the motor and 
rigidly secured to the intermediate portion of the sleeve and 
axially aligned therewith. The sleeve has its ends reduced anil 
mounted in bearings, and a two-part shaft is journaled in the 








reduced ends of the said sleeve. It is provided at its ends with 
bevelled gears. Bevelled pinions are mounted in the inter- 
mediate portion of said sleeve, and mesh with the bevelled gear 
on the inner ends of the two-part shaft. Driving shafts extend 
forwardly and rearwardly at an angle to each other, and are 
provided at their inner ends with bevelled gears meshing with 
the bevelled gears of the differential gear mechanism. ‘The 
shafts at their outer ends have gear connections to the wheel 
of the vehicle. There are two claims. 

1,073,352. Car Courtine, J. Kovacs, Kulpmont, Da. 

January 3ist, 1913. 

The coupler is furnished with a head having a chamber, 
the head being provided with a connection extending across the 
chamber. The rear face of the connection and the forward 
face of the chamber are disposed in the arcs of concentric circles 
A segmental coupling 


Filed 





member is mounted to move in the chamber between these faces, 
the coupling member having a rack, one end of the segmental 
member engaging the connection in the draught line when the 
other end of the segmental member is in a projected position, 
A worm is provided in the head with which worm the rack 
meshes, the connection constituting means for holding the rack 
engaged with the worm. ‘There is only one claim. 


1,073,448. RervERSING GEARING, F. P. 
Russia.—Filed February 7th, 1911. 
The device has a cylindrical core having helical grooves. 
A hollow cylinder surrounds and encloses this core, and helical 
grooves are provided on the inside of the hollow cylinder, and 


Soprunoff, Moscow, 
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are adapted to act as ball races. Balls roll in these races, and a 
sleeve capable of rotation surrounds the hollow cylinder. This 
sleeve has passage ways affording a communication with the 
space between the sleeve and the hollow cylinder and the grooves 
in the core and hollow cylinder, and means are provided for 
closing the ends of the sleeve. Thore are four claims, 
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MODERN STEAM TURBINE DESIGN. 


THar the old order changeth, giving place to new, 
. 9 well-worn fact which can receive no stronger 
pond poration than is afforded by the later history 
yen development of the steam turbine, and par- 
ticularly hy that of the marine type. In itself, the 

wine turbine has, so far, barely exceeded a com- 
Salad existence of ten years, earlier instances being 
te, except by an enlightened few, as being of 
5 experimental nature, and yet only a few 


a i at the annual meeting of the Parsons’ 
Marine Steam ‘Turbine Company, the statement was 
made that the total horse- power of vessels now fitted, 
or on order, with Parsons turbines, exceeded 
10,000,000, “Sof which 2,100,000 had been ordered 


in the last twelve months.” Such a total is even 
more than the total average horse-power per annum, 
taken over the last five years, of all the marine 
engines built in Great Britain. By far the greater 
proportion, as might be expected, of the past yeas 
total orders for marine turbines apparently lies in 
vessels built in Great Britain, but this exceptional 
quantity would appear to be explained by the fact 
that of the aggregate total already built or under 
construction, over 9,000,000 horse-power is for naval 
purposes. while only 1,500,000 appears to be for 

In the former case, of course, it is 
the torpedo-boat destroyers that so enormously 
augment the total; for instance. in the British 
1912-13 naval programme the five battleships of the 
Queen Elizabeth class aggregate only 280,000 horse- 
power, compared with twenty destroyers at 25,000 
each, and eight ‘* destrover-destroyers ”’ at 30,000 
cach, totalling between them nearly three-quarters 
of a million horse-power, and bringing the aggregate 
for the Royal Navy only to over a million horse-power 
ordered in one year! These figures for development 
are truly enormous when the slowness of the early 
development is taken into account, and yet they are 
as nothing compared with its simultaneous develop- 


commercial use. 


ment on land. 

The question, however, of the most suitable turbine 
arrangement on board ship appears to be no nearer 
finality than it was ten years ago, when the first 
cross-Channel steamer was put into service by the 
south-Kastern) and Chatham Railway Company. 
The, then, more or less standard arrangement of one 
high-pressure ¢ylinder and two low-pressure cylinders 
that has been so very widely adopted, especially in 
mereantile work, seems, now, very likely to be displaced 
hy the twin-serew geared turbine arrangement, just 
as the cumbrous system of installing cruising turbines 
has gradually been forced to yield place to common- 
sense and its consequent suppression in warships 
has followed. In this connection—the adoption of 
gearing—-would seem to lie a future predominating 
influence on turbine design, compared to which, even 
the all-important method of putting turbines in 
series On Separate shafts can hardly compare, although 
the latter was an invention which must have enor- 
mously hampered the development of other types 
for marine purposes in view of the exceptional 
advantages it offered for reducing the weight and 
improving the economy of the reaction turbine. 
But for larger vessels than any yet built, it appears 
likely that helical gearing will also be adopted, and 
if this takes place it is indeed hard to imagine what 
the linits to size may be. ‘True, for the larger and 
less numerous vessels of great power, the change may 
not take place at once, aithough it must be remem- 
bered that Cunard, Orient, Brocklebank, and other 
liners are all under construction with geared turbines, 
apart from the high-powered Admiralty vessels in 
which gearing is now being adopted. 

It is, however, exactly this point to which for the 
moment attention is being so seriously directed. 
No sooner had the ‘“* Vespasian ” proved the success 
of the geared turbine than the ‘ combination ” 
system of reciprocating engines and turbines began 
to be overshadowed, if not entirely forgotten, and 
these installations, being of relatively low power, 
are exactly those which the geared installation would 
seem best able to replace. But if a pinion can be got 
to transmit 5,000 horse-power, what are the mechani- 
cal objections to its standing 10,000, provided the 
same tooth pressures and speeds be retained ? As 
lar as can be seen there are none. This being the 
case, the questions, not only of whether gearing is 
to be adopted, but also what is the best arrangement 
of cylinders to adopt with it, require careful con- 
sideration. 

Leaving apart for the moment the matter of the 
turbine’s immediate field of utility—whether that of 
turning, directly or otherwise, screw propellers, 
dynamos, pressure-blowers, or pumps—and_ even 
momentarily ignoring the very type of steam turbine, 
it must never be forgotten that the principal factor 
that has influenced steam turbine construction since 
ts Inception has been speed of rotation. In power 
‘tation work only, we have generator sets running, 
now, at two and even three times the revolutions 
that were considered a possible maximum for direct 
driven machines of the same output only ten years 
‘go. Still more recently, turbines even of 10.000 
kilowatts output were made in one-cylinder units ; 
now that the size nas been more than doubled—in 
itself an extraordinary step—it is impossible, with 
the same revolutions per minute, to construct a 
single-cylinder turbine, and recourse has to be had 





| 
to the old plan of building the machines with tandem 


cylinders, an arrangement which was adopted a 
dozen years ago for 1500 and 3000 kilowatt sets, 
which were then thought to be, and with some 
justification too, at that period, far beyond any 
existing practice. 

Generator design has probably never been given 
its due share of credit for its influence on turbine 
design. In marine work, although the experience 
of the last ten years enables estimates of propeller 
dimensions to be made with more confidence and 
accuracy than was the case a decade ago, the necessary 
area of the propeller blades has exercised a paramount 
influence on design owing to the limitations thereby 
placed on the revolutions, but even after all the 
experience of miliions of marine horse-power, these 
limitations still exist, and no really substantive 
increase in the speed of rotation of the main shafts 
has been fourd possible. In fact, the tendency 
has, if anything, been to reduce it, and to accept 
the effect on the turbine, which is to increase its 
weight considerably unless some sacrifice in efficiency 
is admissible. In the case of the electric generator, 
however, the advances in design have been enormous. 
In the very nature of its component parts, it has 
never been found possible to attain in a revolving 
field generator the same accuracy of workmanship 
as in the turbine itself, and questions of mechanical 
stability influenced the size and design of earlier 
turbo-driven generators even more than did the 
electrical conditions. Detail improvements in design 
and arrangement of the winding, coupled with 
continual increases in peripheral velocity of armature, 
have enabled speeds of rotation for a given output 
to be enormously increased in the last ten years, with 
a consequent decrease in turbine dimensions. These 
considerations apply generally fairly equally to all 
types of turbines, though it is possible that, on account 
of the greater constructional difficulties that it entails, 
the multiple wheel impulse turbine has more to gain 
than the pure Parsons type. 

There is, however, a limit to this speed of rotation 
in any given turbine, and it lies in much the same 
broad direction as that in which locomotive designers 
are cramped ; in other words, while it is easy enough 
to get steam into the machine, to get it out is a totally 
different problem, and one which in both cases 
necessitates careful design. This point has only 
presented itself in recent years and arises mainly 
from the enormous volume of a pound of steam at 
such low vacua as twenty-eight and twenty-nine 
inches. When the specific volume, even corrected 
for moisture, occupies anywhere between 400 and 
500 cubic feet per pound, or say 6000 cubic feet per 
hour per kilowatt or horse-power, it can easily be 
seen that even with such abnormal exhaust speeds 
as nearly 1000 linear feet per second, it is no easy 
matter to arrange for its departure. In marine work, 
low revolutions entail a large diameter in order to 
get any adequate peripheral speed. Very long 
blades, therefore, if found necessary for the provision 
of sufticient exhaust area, still only bear a relatively 
smail ratio to the diameter of the turbine and are 
consequently not unduly stressed. In such cases 
it is possible to provide area fairly easily. An 
alternative is to put up the steam speed. This, 
however, can only be done at a sacrifice of efficiency, 
which, again, may not be all it ought to be, owing 
to the exigencies of area necessitating the use of 
“wing ’’ or even ‘‘ double wing” blades, which are 
by no means as effcient as the normal type. Reduc- 
ing the vacuum affects the economy. Increasing 
the diameter to provide area involves difticulties 
with space on board ship and with centrifugal stresses 
in land machines. In the latter the adoption of 
double flow low-pressure turbines has obviated all 
these troubles at the expense of a bigger turbine as 
far as rows of blades are concerned. In marine work 
this alternative is hardly as yet necessary, though 
some of the torpedo-boat destroyers have entered 
that region, and if it were, would not be practicable 
on account of space and weight. But it is perfectly 
certain that if marine speeds are seriously increased 
to the extent of the low-pressure turbine also driving 
the gear wheel this difficulty will again recur in the 
higher-powered ships. In low powers, of course, 
such as have hitherto been installed with gearing, 
the total volume even at low vacua passing through 
the low-pressure blade is not great, but with big 
powers the question is serious. 

At. the other end of the turbine, the tendencies of 
five years ago are now definitely accomplished facts for 
many classes of work. A shorter and cheaper turbine 
is secured by using a velocity compounded wheel at 
the high-pressure end and Parsons’ blading for the 
remainder. This is the type of turbine which has 
for the present entirely superseded the extraordinary 
complicated arrangement of three main and two 
cruising turbines, and which involved three propeller 
shafts instead of the present two for all recent British 
as well as many foreign torpedo-boat destroyers. 
For land work this amalgamation of the Curtis wheel 
with the reaction blading has also been widely adopted, 
though it must be said that both the biggest and the 
most economical machines are of the purely Parsons 
type. 

The adoption of this wheel, however, whether 
singly or in series, introduces at once a further 
possibility of improving economy by the use of 
superheated steam, It is unnecessary to point out 








that ail targe power stations already avail themselves 
of this. Marine engineers are more conservative ; 
superheaters were put on board ship sixty years ago, 
gave trouble, and are still looked on with suspicion. 
The progress of the Radja, a big cargo ship recently 
completed on the Clyde, and fitted with superheaters, 
will be watched with interest. True, nowadays, 
the difficulty may not lie with the superheater, but 
with a delicately adjusted turbine with fine clear- 
ances; the high-pressure impulse wheel. however, 
does not require them like a reaction blade does. 
Superheat, however, is not only surviving its early 
history, but emphatically proving its advantages 
afloat, and it is a curious fact that the turbine will 
probably be largely responsible for its re-introduction 
at sea on a large scale, for the reason that while 
superheat assists the turbine, the latter is largely 
responsible for oil-free feed water, without which the 
superheater tubes are doomed. For astern turbines, 
also, the use of impulse wheels is being widely 
extended. 

In mechanical details there is nothing strikingly 
new to record in turbine design, for while minor 
improvements may be quoted, the main tendencies 
must naturally be enormously affected by the general 
adoption of gearing. Bearings remain of the same 
style, thrust blocks and means of adjusting the fore and 
aft position of rotors still offer considerable scope for 
improvement, methods of blade-fixing have hardly 
improved in ten years if the record of reliability is 
any criterion, glands have been improved, and in the 
Parsons’ type the dummy packing still remains. In 
the latest big Parsons’ land designs with one high- 
pressure turbine exhausting into the centre of a 
double-flow, low-pressure turbine, any leakage past 
the high-pressure dummy is caught in the low-pressure 
blading, but in all other turbines of this type leakage 
past the low-pressure dummy is a net loss. The 
greatest improvement probably made in_ recent 
years in turbine construction has relatively little 
to do with design ; it has lain in methods of manu- 
facture. But this latter covers the castings, and it is 
still amazing, and not a little disappointing, to be 
forced to realise that cast steel finds so small a place 
in turbine construction compared to forged steel in 
this country, whilst in Germany, France and Austria, 
steel castings for turbine wheels, drums and cylinders 
are easily obtainable. But there is a side to the 
manufacture of modern turbines that has probably 
not yet heen fully appreciated, and it is that if 
gearing does come in, and more especially for marine 
work, with the very great reduction in size of turbine 
cylinders that it will entail, many engine builders 
will find that the lathes, boring machines and wall 
planers that were all purchased in recent years, with 
an eye to future increases of size of turbine, will 
preve to be lamentably in excess of modern require- 
ments. 








MACHINERY RATING. 





At a time when proposals are being made on politi- 
cal platforms for the alteration of our system of 
rating it seems right and proper for those who are 
interested in machinery to have their say in the 
matter. If the owners of other kinds of property 
are claiming to be relieved of rates, they should not 
‘have judgment” until the other side has been 
heard, for if the rateable value of one class of property 
be lowered there must inevitably be an upward 
trend in other directions. 

Rates in the Metropolis and elsewhere have been 
raised considerably during recent years, and are still 
on the move upwards. Your manufacturer has no 
articulate voice in the municipal election, and the 
only course open to him is to try and keep his rateable 
value down to the lowest possible figure. 

In this respect he is at present in a position which he 
is justly entitled to regard as disadvantageous when 
compared with other owners of property. The 
movable chattels on the premises of the ordinary 
householder are not brought into rating, but the 
manufacturer finds that the machines which he uses 
are allowed to enhance his value. In spite of the 
heroic efforts of the Machinery Users’ Association 
during the last few years, no measure of relief has 
yet been attained. Let us briefly describe the present 
state of the law. The whole principle of rating is 
founded upon the Parochial Assessments Act, 1836, 
the first section of which provides that “no rate for 
the relief of the poor in England and Wales shall be 
allowed by any justices, or be of any force which shall 
not be made upon an estimate of the net value of the 
several hereditaments rated thereunto ; that is to say, 
of the rent at which the same might reasonably be 
expected to let from year to year, free of all usual 
tenant’s rates and taxes, and tithe commutation rent 
charge, if any, and deducting therefrom the probable 
average annual cost of the repairs, insurance, and 
other expenses, if any, necessary to maintain them in 
a state to command such rent. Provided always 
that nothing herein contained shall be construed 
to alter or affect the principles or different relative 
liabilities, if any, according to which different kinds 
of hereditaments are now by law rateable ”’ 

Although the above provision has been subjected 
to some slight modification in its application to the 
Metropolis, it may be broadly stated that “‘ the net 
value,” or “the rent at which the premises may be 
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reasonably expected to let from year to year ’’—some- 
times called the ‘ hypothetical rent *’—is the ground- 
work of every rate. How, then, is this hypothetical 
rent determined ? That is the problem with which 
every Assessment Committee has to deal, and which 
presents unusual difficulties in connection with build- 
ings having valuable machinery upon them. . 

It is another elementary principle of rating that 
chattels are not rateable per se. Hence it is not 
unnatural to find that occupiers of factories have 
contended from early times that the machinery upon 
their premises must not be taken into consideration 
by those who have to determine the rateable value. 
Machinery, it has been urged, resembled furniture 
and other movable chattels ; nothing but the here- 
ditament alone, which comprises the four walls of the 
factory, is to be regarded. Now, it is obvious that 
if “ faetory and machinery” are to be included in 
the term “ hereditament,” the hypothetical rent is 
enormously increased, and the rateable value of 
property at the disposal of the Assessment Comuniittee 
is enlarged pari passu. In these circumstances it is 
not surprising that the wider construction has been 
adopted by Assessment Committees, Courts of 
Quarter Sessions, and the higher Courts of Justice, 
upon which the duty of interpreting the above statute 
has very properly devolved. 

It is not necessary to travel along the tortuous 
path which has led to the existing condition of the 
rating law as applied to factories. It will be sufti- 
cient for our present purpose to refer to the leading 
case upon the subject, e.g., the Tyne Boiler Works 
Company v. Overseers of Longbenton. 

The facts of the case, which may well be termed a 
leading authority, were shortly these :—The appel- 
lants-—-against a rate—were the occupiers of premises 
known as the Tyne Boiler Works. Certain machinery 
and plant of a heavy nature, including an engine, 
boiler, shafting, travelling cranes, and other machinery 

the property of the appellants—had been placed 
upon the premises, and were required by the appel- 
lants for the purpose of boiler-making. They came 
under the same category as millstones in a mill, 
which would pass by a demise of the mill. The 
machinery in question could be moved and_re- 
arranged as desired. Some of the machines were not 
attached either to the soil or to the building ; others 
were what are known as fixed machines. The Assess- 
ment Committee ascertained the rateable value of the 
premises by taking the gross estimated rental which 
a tenant from year to year might reasonably be 
expected to give for the use of them—inclusive of 
the machinery and plant—and by making the usual 
statutory deductions. The appellants contended 
that the machinery and plant were not any of them 
part of the freehold or hereditament, but were chattels, 
and that they were not, nor were any of them rateable, 
or to be taken into consideration as enhancing the 
rateable value of the premises. The Court of Appeal, 
however, refused to adopt this argument. The late 
Lord Esher thus expressed himself in giving judg- 
ment :— 

I believe the rule really to be that things which are on the 
premises to be rated, and which are there for the purpose of 
making, and which make the premises fit as premises for the 
particular purpose for which they are used, are to be taken into 
account in ascertaining the rateable value of such premises. 
Of course, it is not all things on the premises, or that are used on 
the premises, which are to be taken into account, but things which 
are there for the purpose of making, and which do make them 
fit as premises for the particular purposes for which they are 
used. It seems to me that when things are brought into that 
category they would pass by a demise of the premises, as such, 
hetween landlord and tenant. Taking that to be the 
proper test, and applying it to the question in the case, I should 
say with regard to each of the articles in question that it is 
immaterial to inquire whether they are or are not physically 
annexed to the freehold, and that they all of them come within 
ihe rule as T have expressed it. ‘They are all on the premises 
fur the purpose of making, and they do make them fit as premises 
for the purpose for which they are used, and therefore, in arriving 
at the rateable value of such premises, they must be taken into 
account, 


The rule above enunciated has been recognised | 


in courts of justice ever since 1886; but although 
the rule itself is universally adopted, methods of 
applying it are not always identical. The reason 
for this lack of uniformity is not far to seek if the rule 
itself is carefully examined. What does it amount to ? 
It says: “* Machinery is to be taken into consideration 
for the purpose of enhancing the value of premises ;” 
but there it stops. No criterion is given whereby 
the enhancing value of machinery is to be determined, 
ana it is definitely laid down that machinery cannot 
be separately rated. Thus the late Lord Justice 
Lopes; another member of the Court which decided 
the above case, said: “It is clear that personal 
property, such as machinery, is not per se rateable.” 
A rule is laid down, but the method of applying it 
is not described. The result is that there is no uni- 
formity in the application of the law of rating to 
factories which contain valuable machinery. The 
state of things now existing is described in the 
phrase Tot homines, quot sententie—where homines 
represents Union Assessment Committees, and sen- 
tentie the various methods which they have adopted 
in order to render the owners of machinery rateable 
in respect of that property for the relief of the poor. 
It is a paradox that machinery should be declared not 
rateable, and that it should at the same time come into 
rating. But this is not the only anomaly in respect 
of which the present law requires amendment. It 
seems that if the Assessment Comunittee or other rating 
authority discloses the fact that in arriving at the 





rateable value of a factory it has valued the 
machinery separately, the rate will be declared 
invalid. Such is the result of the recent case of 
Crockett and Jones v. Northampton Union Assess- 
ment Committee. In that case the appellants, 
who are proprietors cf a boot manufactory, were 
rated at £825 as the gross estimated rental, and £550 
as the net annual value. The machinery upon the 
premises was of two kinds. Of these the first was 
fixed to the premises, and belonged, apparently, to 
the landlord. No question arose as to the right of 
the Assessment Committee to have regard to its 
enhancing value. The second class comprised 
machines which were the property of the tenant. 
The value of this machinery was £205, and the learned 
Recorder of Northampton eventually assessed the 
rateable value of the entire premises at £399, at which 
figure he arrived by the following method :--Value 
of land, as agreed, £31; No. | machinery, as agreed, 


£39; buildings, without taking machinery into 
consideration, £202; value of No. 2 machinery, 


£127; total values, £399. The method at which he 
arrived at the figure £127 is not clearly disclosed in 
the report, but it seems to have been 5 per cent. on 
the actual value. When the case came before the 
Divisional Court on appeal the Court decided that 
the machinery had been properly taken into con- 
sideration for the purpose of estimating the rateable 
value, but exception was taken to the method by 
which the value of machinery No. 2 had been 
separately estimated. In the opinion of the Lord 
Chief Justice “* the valuation of the machinery ought 
not to be separate in its ultimate result. The case 
must go back to the Recorder, that he may assess the 
amount of the enhanced rateable value, if any, in 
accordance with the Tyne boiler case, and amend the 
valuation list accordingly.” It is probable that if 
the gross figure had been stated without reference to 
the method by which it had been calculated the 
judgment of the Recorder would have been allowed 
to stand. 

We have now briefly described the nebulous state 
of the present law of rating as it pertains to machinery, 
noting that lack of uniformity is one of the chief 
objections which can be raised to it, and we are in a 
position to comprehend the changes in the Bill which 
has been promoted in Parliament by the Machinery 
Users’ Association for a number of years. Shortly, 
the suggestion is to exclude the value of machinery 
altogether. It is proposed to effect this change by 
the following clause :— 

From and after January Ist, 1903, in estimating for the purpose 
of any valuation list, or poor or other local rate, the gross esti- 
mated rental and rateable value of any hereditament occupied 
for any trade, business, or manufacturing purposes, any increased 
value arising from machines, tools, or appliances which are not 
fixed or are only so fixed that they can be removed from their 
place without necessitating the removal of any part of the said 
hereditament, shall be excluded. 

Provided that the gross estimated rental of any such heredita- 
ment shall be estimated at not less than the sum at which it 
might reasonably be expected to let for the purpose for which it 
is used on a tenancy from year to year, void of the machines, 
tools and appliances which it might reasonably be expected 
would be supplied by the tenant, if the tenant paid all the usual 
tenant’s rates and taxes, and if the landlord undertook to bear 
the cost of the repairs and insurance and other expenses, if any, 
necessary to maintain the said hereditament in a state to com- 
mand such rent. 

Provided also that the terms machines, tools, and appliances 
for the purposes of this Act shall not apply to any machinery, 
machine, or plant used in or on the hereditament for producing 
and transmitting first motive power or for heating or lighting the 
said hereditament. 

In the case of Kirby v. The Hunslet Union, which 
was tried before the Recorder of Leeds in April, 1904, 
the appellant was an occupier from year to year under 
an expired tenancy of some engineering works at 
Hunslet, at a rental of £28 per annum. He appealed 
against an assessment of £67 gross and £45 rateable 
value, the previous assessment being £29 and £22 
respectively. The appellant contended that the value 
to the user of certain machinery in connection with 
the occupation of the premises ought not to be con- 
sidered, but that the question of the benefit ought to 
be limited to the advantage derived from the fact 
that the machinery affords proof of the convenience of 
the building for the purpose of the business, and a 
possible value from the tenant being able to take it 
in situ. The respondents, on the other hand, said 
that the only way in which it could be properly taken 
into account was by taking the hereditament as found, 
furnished and equipped with the necessary machinery, 
and ascertaining what was the rent which a tenant 
from year to year would give for such premises as 
they stood, including, of course, the right to use what 
he found there. Two objections were raised to this : 
that it involved (a) the rating of machinery, and 
(b) the proposition that the tenant bought the 
machinery, and had to pay the landlord rent for it. 
Upon these points the learned Recorder of Leeds 
said: “ As to the first objection, I think the answer 
is that to take the value which machinery may add 
to the letting value of the premises is not to take the 
value of the machinery. The added rent has no fixed 
relation to the value of the machinery. . . .  . The 
second point urged was that the tenant buys the 
machinery, and yet has to pay the landlord for it. 
JI think this involves the consideration of the facts 
of the particular tenancy in question, which I think 
is fallacious. . . . I am of opinion, therefore, 
that the principle by which the rateable value is to 
be ascertained is that in ascertaining the rent you 
must take into account the value of the machinery 





a, 
as contributing to the rental value of the 
In the event he made the assessment £3] 
£26 net. 

In the case just mentioned the learned Record 
had no option. He took the course which my = 
another recorder will take, namely, that of connider? 
the valuation made by the appellants, and that iam 
by the respondents, and taking the mean tigi * 
them, guided of course by the opinions of the ex a 
witnesses. Apparently all that a manufacturer on 
do to protect his interests under the existing lay jg to 
see that machinery is not taken into i 
separately. 
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NEW RESERVOIRS FOR SHEFFIELD. 


Iris the duty of water authorities to look far ahead 
so as to provide a sufticiency of water for the estimated 
needs of the areas Parliament has assigned to their 
charge. This duty becomes the more onerous as thy 
size of the conununities concerned increases, and inthe 
cases of our large manufacturing centres the task of 
anticipating the requirements for periods Many years 
ahead is year by year becoming more difficult,” For 
one thing it is not easy accurately to gauge the growt), 
of population and the development of trade interests 
and for another the available sources of supply ay. 
heing rapidly appropriated. As is well known, such 
cities as Glasgow, Liverpool, Manchester, Birning. 
ham, Birkenhead, Nottingham, Leicester, aiid others 
have had to go long distances away in order ty 
obtain unpolluted supplies. Among the cities whic 
have haa the greatest trouble in providing for jts 
water needs Sheffield must undoubtedly be ranked, 
though by strenuous endeavours it has always 
sueceeded in providing sufficient water to mee 
all demands. Indeed, it was one of the few cities 
which in the drought of 1911 never once curtailed its 
hours of supply, and it has maintained an unbroken 
record of ** constant supply,” @.e., without restriction 
or limitation, since the constant supply was first 
afforded in the year 1870. Its geographical position, 
however, is such that it is near no one single gathering 
ground of sufficient area to produce from one source 
all the water necessary, so that it has hac to con- 
struct a large number of reservoirs in different. valleys, 
The Sheftield waterworks probably comprise more 
impounding reservoirs than those of any other city 
in the country. The following table contains a list of 
these reservoirs and their contents in gallons : 


Existing Reservoirs for Sheffield Water Supply. 


Catchment area. Name of reservoir. Contents in gallons, 


Redmires.. Upper 343,000,000 
” Middle 187,500,000 

oo Lower 139,500,000 
Rivelin Upper 48,500,000 
i Lower 175,000,000 

* Depositing Pond 8,000,000 
Loxley Agden 629,000,000 
. Strines 513,000,000 

- Dale Dike 486,000,000 

on 6 Dainflask 1, 158,000,000 
Little Don Langsett 1,408,000,000 
Underbank 650,000,000 


5,745, 500,000 


These reservoirs are all constructed in valleys 
lying to the west and north-west of Sheffield, and, as 
will be seen, they represent a combined capacity of 
57453 million gallons. 

It will be remembered that when the scheme for 
utilising the waters in the Derwent Valley was first 
mooted Sheffield successfully put in a claim to be 
included in the scheme, though no portion of the water 
obtained drained towards it, and, moreover, it was 
necessary to drive probably the longest tunnel in 
England in order to convey the water from the 
Derwent to the Rivelin Valleys and thence to Shet- 
field itself. The city, therefore, has a call on still 
another source of supply, and it is at the present time 
receiving some 3,187,000 gallons of water daily from 
it. This quantity will be increased when the further 
works in the Derwent Valley are carried out, but this, 
as we shall explain a little later on, may not be for 
some years. 

Prior to the receipt of water from the Derwent 
Valley the total yearly quantity of water which was 
available from the reservoirs contained in the fore- 
going table was—exclusive of compensation water 
5,432,517,285 gallons, which represents a daily average 
of 14,883,609 gallons. With the addition of the 
3,187,000 gallons the total quantity at the disposa! 
of the waterworks authorities is just about 18,000,000 
gaHons per day. 

Before going on to discuss the additional reservotrs 
which it is now proposed to construct, it will be ol 
interest to state briefly the general outline of the 
history of Sheffield’s water undertaking and of the 
district supplied by it. The original works were con- 
structed by a company incorporated in 1830 and 
were acquired by the local authority in 1887. Up 
to the year 1913 the total{capital expenditure was 
£3,615,925. The towns and villages within the aree 
of supply are Sheffield itself, Beauchief, Bradtield, 
Dore, Ecclesfield, Handsworth, Norton, Stocksbridge. 
Tinsley, and Totley. Water in bulk is also supplied 
to the Corporations of Doncaster and Rotherham, 
to the District Councils of Rotherham, Kiveton 
Park, and Wortley, and to the Dearne Valley 
Water Company. The estimated daily average 
quantity necessary to meet all requirements is just 
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16,000,000 gallons, and this leaves rather under 


over 
» 000,000 gallons as & surplus. ‘The rate of consump- 
tion is rapidly increasing, hence it is necessary to 


provide additional supplies, since at the present rate 


of growl es ee 
<ceed the supply within the next few years. 

long ago as 1867 the original company had 
formulated the idea of const ructing reservoirs in the 
Ewden Valley, which, as will be seen from the accom- 
panying map, Fig. 2, cones between the Loxley and 
< Ss . . 

Little Don Valleys. The company obtained | parlia- 
powers to construct two reservoirs and 


will e 
As 


mentary 
purchased the necessary land. 


acquire 


For one reason or | 
another the work was not proceeded with, and when | 


| Broomhead reservoir will have a top water area of 
| }}5acres anda capacity of 1,050,000,000 gallons, while 
| the More Hall reservoir will have a top water area of 
| 70 acres and a capacity of 562,000,000 gallons. The 


h it ixamore than probable that the demand | two reservoirs will receive the flow from a drainage 


area of 6496 acres, and it is estimated that a total 
average daily flow of 7,249,536 gallons will be avail- 
able. Of this amount 2,629,373 gallons must be 
sent down the river as compensation water, so that 
the net amount available for consumption will be 
4,620,163 gallons. The total quantity of water then 
at the disposal of the Corporation will be increased to 
22,600,000 gallons per day. 

It is proposed to make the embankments of both 


| 
| 


in Yorkshire. Some of its features are shown in the 
engravings on page 520, and it is sadly to be feared 
that a good deal of the beauty of the dale will be 
temporarily interfered with during the construction 
of the works, but when the reservoirs are completed 
and filled, the beauty of the valley will be greatly en- 
hanced. Of these engravings, Fig. 3 is a view showing 
the site of the Broomhead reservoir, the embankment 
of which will be about the middle of the picture. Fig. 
4is another view of the Broomhead reservoir site. The 
top end of the reservoir will reach the foreground of 
the picture. Fig. 5 shows the Broomhead Moors, 
which lie within the watershed of the Ewden Valley. 
Fig. 6 represents a spot in the valley which will be 







































the Corporation took over the waterworks it also | reservoirs of earth, but at the present time it is too covered by the Broomhead reservoir. Another 
wi the land at a cost of £68,448—the amount | early to give any dimensions or particulars of these. bridge—-known as Broomhead Mill Bridge—which 
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Fig.1—THE BROOMHEAD AND MOREHALL RESERVOIRS FOR SHEFFIELD WATER SUPPLY 


actually paid by the company in the first instance. 
Extensions of the period for completing the reser- 
voirs have been granted by Parliament from time 
totime. The old company obtained the first in 1873, 
and in the Corporation's Act of 1901 the time was 
finally extended till the end of 1925. The reasons 
for the necessity of these extensions of time have been 
several. Among these was the Corporation’s success 
in getting a foothold in the Derwent Valley and the 
necessity for immediately constructing the Rivelin 
tunnel. The Derwent Valley will not, however, pro- 
vide for many years as much water as was originally 
anticipated, since only the first part of the scheme has 
heen carried out, and no forward step has been made 
towards the construction of the second or 
instalment of reservoirs in the Ashop Valley. — It 


third | 


The Ewden Valley, we may mention, consists mostly 
of shales in the “‘ Millstone Grit” series, and occupies 
a position immediately above the “ Rivelin ’’— 
or Chatsworth—-Grit and below the ‘ Miadle Grits.” 
The Water Committee decided, after very careful 
consideration, to carry cut the works by administra- 
tion under the direction of a resident engineer, who 
is to be solely responsible for the design and con- 
struction of the works. The Langsett and Under- 
bank reservoirs and the Rivelin tunnel for bringing 
|in the water from the Derwent. Valley were aiso con- 
structed on the same plan. and, notwithstanding 
|exceptional difficulties, are said to have been as 
economically carried out as any similar works executed 
during recent years. In any case, they form good 
examples of sound engineering construction, and we 
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Fig. 2—SOURCES OF THE SHEFFIELD WATER SUPPLY 


must , therefore, be a number of years before further 
supplies can be looked for from this source. 

Under these circumstances it has been decided to 
proceed with the long contemplated works in the 
Ewden Valley, and the Sheffield Corporation Act of 


last session authorised the borrowing of £805,200 for | 


the construction of two reservoirs. 
of Mr. W. 'Terrey, the general manager of the water- 


By the courtesy | 


if ale 5 . o . 
Works, we are enabled to give the following par- | 


ticulars of these reservoirs and to reproduce in Fig. 1 
* map showing the shape they will assume at top 
water level, and their positions relative to one another 
and to the surrounding district. The reservoirs are 


to be known as the Broomhead and More Hall reser- | 


nin and a commencement has been made on the 
or » ne . 
Tiner as a first instalment of the scheme. The 


have no doubt that the same will eventually be said 
of the Broomhead and More Hall reservoirs. 

Mr. Colin Clegg, formerly contractors’ engineer on 
the Leighton reservoir of the Leeds Corporation, has 
been appointed engineer in charge, and with three 
assistants has now taken up his duties in the valley. 
Mr. 'Terrey will, we understand. have charge of the 
whole of the administration work, the purchase of 
materials, and the control of the various accommoda- 
tion works and buildings. 

The Ewden Valley is really a short arm of the Little 
Don Valley, and has its entrance about half-way 
between Deepear and Oughtibridge, where th 
Ewden runs into the river Don. The drainage area 


includes the well-known Broomhead Moor, and the | 


valley itself is considered one of the most beautiful 


will be obliterated by this reservoir is shown in 
Fig. 7. Fig. 8 shows an old Packhorse Bridge on the 
road to Bradfield. It is situated at New Mill at the 
bottom of the lane seen in Fig. 3, and will also be 
submerged. Fig. 9 is a view taken in the upper reaches 
of the Ewden Beck, down which the water sometimes 
comes in torrents, though when the view was taken 
the stream was nearly empty. Fig. 10 shows Ewden 
Bridge, which comes at a point a little below that 
from which Fig. 9 was taken. 








RAILWAYS AND THE STATE. 
No, ITI.* 


RAILWAY REGULATION IN AMERICA. 


It is well known that in the United States each State 
is a law to itself, a fact which leads to many anomalies 
and incongruities. Each State has its own railway 
legislation, and what is right in one State is often 
wrong in a neighbouring State. But if there are 
differences as to intra-State commerce, there is 
uniformity as to inter-State communication. That 
comes under the Federal law, as Clause 3 of Section 8 
of the Constitution of the United States reserved to 
Congress the power to “‘ regulate commerce . . . 
among the several States. . . No such regula- 
tion was, however, secured until the year 1887. 

“The railway interest in the United States has 
always been a power, although this power has long 
since been broken and the evils of former days have 
now been changed into influences for good. The kind 
of thing that happened in the good old days may be 
judged from the following extract from a_ book, 
written in 1891, entitled “‘ The Railway Problem.” 
The author was Mr. A. B. Stickney, who later became 
the President of the Chicago Great Western Railway. 
Speaking of “railroad magnates”? and “ railroad 
kings,” he said : “‘ They travelled in state, surrounded 
by their personal staff, the heads of the different 
departments, who were almost as important per- 
sonages as their chiefs. When they visited a town on 
their lines the principal business men rushed to greet 
them. The fat of the land was at their disposal. 
Merchants sent baskets of champagne to the heads of 
the traffic departments and sealskin jackets to their 
wives, while, on the other hand, special rates were 
liberally bestowed upon favourites. Special clerks 
were required to be wholly employed in issuing free 
passes. Judges and juries seemed to have a per- 
manent bias in their favour, the brightest attorneys 
were retained and minor officials were glad to grant 
them favours. The country Press was subsidised 
with passes for editors, their families, and their 
friends.” 

Our own Right Hon. James Bryce in his “ The 
American Commonwealth” says also: ‘‘ These 
railway kings are among the greatest men, perhaps 
I may say the greatest men, in America. They have 
wealth, else they could not hold the position. They 
have fame, for everyone has heard of their achieve- 
ments ; every newspaper chronicles their movements. 
They have power, more power—that is, more oppor- 
tunity of making their personal will prevail—than, 
perhaps, anyone in political life, except the President 
and the Speaker, who, after all, hold theirs only 
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for four years and two years, while the railroad 
monarch may keep his for life.’ 


THE REBELLION OF ‘THE PEOPLE. 


The people would not, however, endure these 
discriminations, which they found more objection- 
able than the magnitude of the rates. Mr. Stickney, 
in his book just referred to, said: ‘“‘ The discontent 
of the people increased, and finally it broke forth 
with all the fury of a cyclone. Nothing could stand 
before it. Those politicians who, on account of free 
passes and other considerations, had always stood 
by the companies blanched before the storm, and so 
great was the excitement that the Governor of a State, 
as a bid for votes in a public speech from the stump, 
felt compelled to declare that his party, if successful, 
would ‘shake the railways over Hell... When the 
chief official of a State felt justified in using such 
language it is not easy to imagine the intense feeling 
of the populace.” 

The agitation was principally centred in the States 
of the Middle West, and the first legislation was carried 
in Minnesota in 1871. It not only prohibited all 
kinds of discriminations, but actually fixed the 
maximum rates for goods and fares for passengers. 
Wisconsin, in 1874, and other States followed, and in 
1878 a Bill as to inter-State traffic passed the House 
ot Representatives, but failed to get through the 
Senate. In 1885, however, the Senate agreed to 
a Select Committee being appointed to “ investigate 
and report upon the subject of the regulation of the 
transportation by railroads and water routes in 
connection or in competition with said railroads 
of freight and passengers between the several States.” 
The Select Committee submitted its report in Jan., 
1886, from which we make the following extract :— 

* The policy which has been pursued has given us 
the most efficient railway service and the lowest 
rates known in the world ; but its recognised benefits 
have been attained at the cost of the most un- 
warranted discriminations, and its effect has been to 
build up the strong at the expense of the weak, 
to give the large dealer an advantage over the small 
trader, to make capital count for more than individual 
credit and enterprise, to concentrate business at great 
commercial centres, to necessitate combinations and 
aggregations of capital; to foster monopoly, to en- 
courage the growth and extend the influence of 
corporate power and to throw the control of the 
commerce of the country more and more into the 
hands of the few.” 


THE INTER-STATE COMMERCE COMMISSION. 


The Inter-State Commerce Act was passed in 
1887, and made illegal all discriminations and pre- 
ferences and ordered equal facilities and publicity 
of rates. It also established the Inter-State Com- 
merce Commission. The latter began its duties with 
commendable caution, while the railway companies 
showed apparent indifference. It should be noted 
also that the Courts were somewhat unfriendly towards 
the Commission, as they regarded the latter—an 
administrative body charged with some judicial 
duties—as trespassers within their province. As 
Colonel Haines says in his “‘ Problems of Railway 
Regulation :*’ ‘“‘ The primary point to be decided 
was as to the appropriate position of the Commission 
in the hierarchy of the Federal Government. Was 
it an administrative bureau, a prosecuting agency, 
or a court ? Under the Federal Constitution it could 
not be all three. Congress, in an earnest endeavour 
to cover the whole field of railway regulation in the 
service of inter-State commerce, had imposed some 
rather incongruous duties upon the Commission. 
It had begun by making the Commission a special 
court to adjudicate complaints of unreasonable rates 
and of unjust discrimination by railroad corporations. 
{It had sought to strengthen the efficiency of the 
Commission by giving it swnmary jurisdiction and 
plenary powers in a penal statute—powers not before 
accorded even to a federal court of primary jurisdic- 
tion. Congress had added other duties as to making 
investigations into the financial status of railroad 
corporations, into the material condition of their 
property, and into their methods of operation. The 
information just obtained was to be used as evidence 
in the determination of grievances by the Commission 
itself and in the application of pains and penalties 
to corporations and individuals.” 

The railway companies were not only thus faced 
by the difficulty of being controlled by an anomalous 
body, but when they came to make agreements 
among themselves they found that they were breaking 
the Anti-Trust law as being parties to a combination 
in restraint of trade. Much giving of secret rebates, 
however, still went on, but this was rendered more 
difficult by a law passed in 1903 which made a railway 
company responsible in this matter for the acts of its 
agents and made the receiver of rebates equally 
guilty with the giver. It may be noted, as phrases 
to which we in this country are familiar were used, 
that in the report for the year 1902 the Inter-State 
Commerce Commission asked for further powers * in 
view of the rapid disappearance of railway competi- 
tion and the maintenance of rates established by 
combination.” 

LATER LEGISLATION. 
toosevelt 


lt was about the year 1904 that Mr. 
In this the 


hewan bis campaign upon the railroads: 





President was supported by Congress and the people, 
and in 1906 the Railroad Rates Act passed both 
Houses by a virtually unanimous vote. The Act of 
L887 was extended to apply to all carriers, including 
steamship companies, the Pullman Company, and 
the express companies. Those companies,  ¢.g., 
the Standard Oil Company, which had pipe lines to 
convey oil from the oil wells to the railway also came 
within the Act. Railway companies were not to be 
allowed to produce any commodity such as coal, 
used in inter-State traffic, except for their own use. 
The solicitation or receipt of any consideration as 
an off-set against traffic charges was made an offence ; 
severe fines, and even imprisonment, were sanctioned 
for giving or receiving rebates and the granting of 
passes to anyone but a carrier's own servants was 
made illegal. The Commission was also strengthened 
in numbers and remuneration. 

The duties of the Commission under the new Act 
have been well and briefly summarised by Colonel! 
Haines as follows: —* 1t had been given power to 
fix joint rates and divisions of same, to establish 
through routes, and to fix the conditions under which 
they were to be operated ; also to compel detailed 
reports from common carriers as to capitalisation, 
franchise, and investment values, salaries, earnings, 
and profits. On complaint of a rate as being unjust, 
if it proved to be well-founded, the Commission was 
to promulgate the rate that it deemed equitable as 
a maximum rate.’ The general opinion expressed 
by observant watchers is that this Act was a great 
boon to the companies as well as to the public in that 
the former were then in a position to refuse rebates, 
facilities, passes, &c. 

In the autumn of 1907 came a financial crisis in 
the United States, which probably was the cause of 
the further outery from traders during 1908. This 
led to greater powers being given to the Commission 
in 1910. During the earlier part of the latter year 
the railway companies of the United States had been 
somewhat generous to their servants in making 
advances and remitting reductions made in 1907-8 
when the crisis came. The companies, to meet this 
increased expense, gave notice of an almost all-round 
advance in rates. This was done while the Act of 
1910 was going through the Legislature, and an in- 
junction was obtained against the companies on 
the ground that the advances in rates were the result 
of an agreement among the companies, so that they were 
in contravention of the Anti-Trust Law. The com- 
panies therefore agreed, under compulsion, to suspend 
the increase in rates until it could be argued before 
the Inter-State Commerce Court that was to be 
established under the new law. The proposals were 
subsequently argued before the Court, and it was then 
that Mr. Brandeis made his memorable and remark- 
able statement that by the adoption of the methods 
of scientific management the railway companies of 
the United States could save a million dollars a day. 
Judgment was eventually, in February, 1911, given 
against the railway companies, which were therefore 
forbidden to increase their rates, and as the advances 
in wages had already been given it became necessary 
to effect economies to meet the increased expense. 
Again, however, the apparent ill-fortune was a blessing 
in disguise. In The Times of January 22nd, 1912, 
appeared an article on American railways, which 
said :— 

The effect of this study in economy has been markedly shown 
in reduced expense accounts in every direction. ‘Train mileage 
has been decreased very materially where service has been more 
or less duplicated, and where fast freight trains were doing 
practically what express companies formerly did. Railroad 
employés have been educated in the art of saving pennies. The 
lesson of what such saving means when the cost of a 2 cent 
postage stamp equals the return to many railroads of hauling 
a ton of coal five miles, is vividly impressed on their mind. 
Bills for stationery have been reduced ; one railroad is said to 
have saved 35,000 dols. a year on the cost of flowers for decorat - 
ing its dining car tables ; while in such matters as supplies which 
the train crews and track gangs have previously looked upon 
as too small to watch out fdr, the savings have been on a very 
large scale. Further than this, scientific principles applied to 
car and train loadings have increased the net loadings per car 
by as much as 20 per cent. in one month, and a 5 per cent. gain 
in the miles moved per car per day has been accomplished. 
Probably half the railroad mer who, the week after the decision, 
attacked the Inter-State Commerce Commission for its action, 
now believe that this action was the best thing that could have 
happened. 


It may, finally, be noted that in February last 
further legislation was enacted whereby, under the 
Inter-State Commerce Commission, all the railways 
in the United States are to be valued for the double 
purpose of ascertaining whether or not it is a fact 
that they are over-capitalised and to furnish a basis 
for the regulation of rates. 


STATE PURCHASE IN GREAT BRITAIN, 


It has been, too readily we think, assumed that the 
Royal Commission that opens its proceedings to-day 
is intended to deal principally with the State pur- 
chase of railways. That the subject will engage its 
attention is obvious, but whatever difficulties may 
be found to exist in railway management can, and 
probably will, be removed without the nation buying 
up the railways. 

Another erroneous impression is that powers are 
already in existence for such purchase, and that these 
were granted by the Act of 1844. This is not so. 
The Act of 1844—7 and 8 Vict. ¢. 85—only lays down 
the conditions under which the railways may be 
purchased. The first clause of this Act allows the 
Treasury to reduce rates if and when the rate of 





ns 
dividend exceeds 10 per cent., and the second cla 
says that whatever may be the rate of divas 
the purchase price shall be the sun equal to mb 
five years purchase of the annual divisible na 
estimated on the average of the three then promi 
years. The second clause makes a very importane 
proviso ; if the dividends have not been at the me 
of 10 per cent. the railway company may ask for th ; 
question as to the purchase price to be referred . 
arbitration. Clause 4 is, however, most important, 
It provides that no purchase shall be made inti an 
Act has been passed authorising the guarartee or 
levy of the purchase money. The State purchase 
of British railways has not, therefore, yet been sane. 
tioned. 


A CHANGE OF OPINION, 


Tt is a sign of the times that railway chairmen, 
directors, and ofticers are to be found who either 
favour the nationalisation of railways or see that this 
event will sooner or later come about. Mr. W 
Whitelaw, then the chairman of the Highland Railway, 
and now the chairman of the North British, was the 
Unionist candidate for a Scottish constituency a fey 
years ago, and he then, we believe, made the State 
purchase of railways a plank in his platform. My. 
Frederick W. Pim, the chairman of the Dublin and 
South-Eastern Railway, asks in his ‘* The Railways 
and the State”? (Fisher Unwin) for the unitication 
of the Irish railways. Mr. W. M. Aeworth, whom we 
all remember as a champion of the railway cause, 
and who is now a director, said, when giving his 
presidential address to the Section of Economic 
Science and Statistics at the Dublin meeting of the 
British Association in 1908: “It seems to ime, 
therefore, that both in England and America we must 
expect to see in the near future a considerable dey elop- 
ment of executive government control over railroads,” 
And, again, in his paper on “‘ The State in’ Relation 
to Railways in England,” read at the Congress of the 
Royal Economic Society on January Ith, 1912, 
Mr. Aeworth said: ** The conclusion, therefore, that 
I must relucantly arrive at is that we cannot vo on 
as we are, that there is little hope for the establish- 
ment of an adequate and clearly thought-out system 
of State control, and that therefore the only alterna- 
tive—State ownership—is inevitable.” 

Mr. E. A. Pratt, who cannot be said to favour 
nationalisation, said in his “‘ History of Inland 'Trans- 
port’ (Constable): ‘ If the working expenses of the 
railway companies are to be swollen to still greater 
proportions. for heavier wages bills, abnormal taxa- 
tion, public demands for greater facilities, and State 
requirements in equipment and operation ; if, at 
the same time, the companies are to be subjected to 
statutory restrictions in regard to the charges they 
may impose for the services they render ; and if, also, 
the danger of strikes and of outside control and inter- 
ference is to be increased, the day may conceivably 
come when transfer of the railways to the State under 
presumably fair and equitable conditions would be 
the only effectual means of relieving the railways 
themselves from what might then be an otherwise 
hopeless position.” 

Sir Guy Granet, general manager of the Midland 
Railway, speaking at the annual banquet of the 
Swansea Chamber of Commerce on January 25th 
last, said that he had coquetted with the subject of 
the nationalisation of railways, and believed that, 
if certain conditions were obtained, it might be a 
commercial success. 

But perhaps the most notable sign of a weakening 
of the defence was furnished by Mr. Francis H. 
Dent, the general manager of the South-Eastern and 
Chatham, who, it must be remembered, was brought 
up, and was for many years an important. official, 
on the London and North-Western Railway. Giving 
the presidential address on October 22nd, 1912, at 
the Railway Students’ Association of the London 
School of Economics, Mr. Dent said that writers on 
this subject—for and against ——-had always over 
coloured their picture, In his opinion nationalisa- 
tion would neither bring chaos nor the millennium. 
The financial transaction would, it was said, be too 
great, but if the debt of the nation were increased 
the country would be getting value in return. Mr. 
Dent objected to any partial purchase, and had not 
the least doubt that the system of administration to 
copy was the one that had proved so successful, 
viz., the Prussian State. As to the large body of 
servants with votes obtaining a practical control o! 
Parliament the magnitude of the danger would secure 
us. The railway officer under the State would be a 
gainer, in that there would be a cessation of the ques- 
tions arising out of the conflicting interests of railway 
companies, and he would not have to be constantly 
resisting the demands of the public or Parliament. 
Mr. Dent. considered that there would probably be no 
saving in officers, as under a State a vast amount ol 
detailed information, elaborately summarised, would be 
required. But there would be a saving in staff : goods 
trains would be better loaded, and therefore fewer would 
be run, and as there would be no points of exchange 
more through trains would operate, and this would 
mean less shunting. All the railway-owned rolling 
stock would belong to one concern, and this would 
effect a saving, and gradually the private owner 
would be bought up. One further result would come 
—the State would drop the small consignments and 
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Jeave them to forwarding agents, and only deal in 
wagon loads. 

WILL IT BENEFIT THE TRADER ¢ 
Dent, it must be remembered, was addressing 

students, and looked at this question from 
the railway officer's point of view. Although much 
impressed by the opinions of such an experienced 
officer, we see no reason to change our views on the 
subject, as herein so often expressed, which are that 
the trader has little to gain and much to lose by 
nationalisation. It is true that all will be served alike, 
but all will be served worse than now. — Despite the 
veneral opinion that railway competition is dead, 
“uch is not the case. It may not be so keen, and have 
t some of its former fire, but under the State the 
however feeble, will be entirely extinguished, 
and no expedition will then be shown, no considera- 
tion yiven to goods for shipment which require 
acceleration, or, if the vessel is not ready, retardation. 
No credit will be granted, and the payment of claims, 
if bad now, will be worse then. 

To sum up the whole matter, it seems to us that 
British railways purchased by the State, the 
directors and shareholders would be amply provided 
for. Many of the officials would still be required, 
and they would be relieved of the constant anxious 
moments they now experience with directors, who 
are now mostly business men and ‘‘ who direct” 
and want to know the why and wherefore of items 
that went unnoticed in former days ; of the impor- 
tunities of traders; of frequent disputes with the 
men and of constant Governmental interference. 
The remainder of the officials would, of course, be 
pensioned off. The men stand to gain—probably 
the most, as they will be masters of the situation. 
The other party—the traders—what of them ? 
Will it be gain or loss for them? If, as we think, 
they stand to lose, then we suggest that when they 
come before the Royal Commission the course to be 
taken is on those lines recommended by the Board 
of Trade Conference of 1907-8 and the Departmentai 
Conunittee of 1909-10, which were embodied in the 
first Railways Bill of last year. Such a step would, 
at all events, postpone the State purchase of railways, 
it would give many concessions to the trader, and 
creatly assist the comupanies. 


Mr. 
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COMPENSATED ALTERNATING CURRENT 
GENERATORS. 

Mvcu time and money has been spent in developing 
schemes for compounding alternators and different 
inventors have attacked the problem in many different 
ways. It is far Casier to compound a direct-current 
venerator thun an alternator, for the quite simple 
and sufficient reason that the current the latter sup- 
plies is totally unsuitable for energising field magnets. 
When direct current is generated it can pass round 
the poles on its way to the load, and any increase or 
decrease in the latter will strengthen or weaken the 
magnetism, and there is then no difficulty in main- 
taining steady pressure at the terminals or at any 
point of supply. But the idea of placing series coils 
on the poles did not occur to anyone until some time 
alter the dynamo was invented. Endeavours were 
first made to regulate the voltage by automatically 
varying the strength of the main shunt current, 
and several complicated arrangements were invented 
for this purpose. The modern Tirrill regulator cer- 
tainly operates on the shunt circuit, but it works on a 
totally different principle to that of the early regula- 
tors and is a more simple and more sensitive piece of 
apparatus. It is rapid in action, cheap to install, 
and has few parts that can get out of order. Further- 
more, it compensates for variations in speed. These 
regulators and others of a similar kind are extensively 
employed in direct and alternating-current central 
stations, and also on large private plants dealing with 
fluctuating loads. Compounde‘ direct-current genera- 
tors are simple and effective, but it is to be per- 
ceived that compounding a machine will not make it 
keep constant pressure with variable speed. The 
Virrill regulator, on the other hand, compensates 
for pressure drop in the machine and variations in 
speed. 

When electrical engineers began to investigate the 
problem of compounding alternators they naturally 
copied the method applied to direct-current machines 

that is to say, they endeavoured to make the main 
current strengthen the field in proportion to the 
zrowth of load. It was recognised, however, that it 
as No use putting series coils on the poles and passing 
the main current through them. Nevertheless, the 
field Magnets had two windings. One carried the 
exciting current in the ordinary way and the other a 
rectified portion of the main current. This involved 
the use of a commutator. At first it was found 
difficult to avoid sparking, but by careful design and 
adjustment satisfactory commutation was ultimately 
secured. In a recently published text-book on 


alternating-current machinery it is stated that this 
system of compounding an alternator is the most 
successful invented. How the author arrives at 
this conclusion we are at a loss to understand, because 
the system is now seldom used. 
of any English firm that adopts it. 
It often happens that when a plant is first erected 


We do not know 








all necessary regulation can be conveniently effected 
by hand, but after a time large motors are conrected 
to the circuit and the pressure then becomes un- 
steady. In such cases automatic regulators prove 
extremely useful. They can be fitted to any existing 
machine or group of machines with little - trouble, 
and this no doubt accounts to a large extent for*the 
remarkable success they have met with. Constant 
voltage is not only necessary to avoid annoying 
fluctuations in the light. When motors are con- 
nected to the circuit a drop in pressure has a marked 
effect on their performance. Output and torque of 
induction motors vary with the square of the ter- 


minal pressure ; therefore the capacity drops rapidly : 


with a reduced voltage, thereby endangering the 
working of machine on overloads. 

The voltage of an alternator is not only dependent 
on the load, it is also dependent upon the power 
factor. In fact, it depends more upon the power 
factor than upon the actual load. If the current lags 
behind the pressure the field magnets are weakened ; 
if it leads on the pressure they are strengthened ; 
this is another reason why it is more difficult to 
compound an _ alternator than a_ direct-current 
dynamo. ‘The majority of the compounding ar- 
rangements are now regarded as interesting curio- 
sities, therefore they need not be _ described. 
Still, several simple methods are in every-day use. 
An interesting idea was put forward some years ago 
by Professor Miles Walker, and it is applied to alter- 
nating-current generators built by the British Westing- 
house Company. The drawing, Fig. 1, illustrates 
the principle of the scheme. From the standpoint 
of simplicity the system is excellent, for the field 
current is maintained constant. Advantage is 
taken of armature reaction to strengthen the field 
as the load increases. The system does not involve 
the use of additional revolving parts; it is unneces- 
sary to rectify the exciting current. 

As the drawing Fig. 1 shows, each pole is composed 
of two parts—a saturated part and an unsaturated 
part. The first-mentioned portion is wound with a 
mnain magnetising coil, and there may also be another 
mnagnetising coil placed round the whole pole in the 
manner indicated in the drawing. This second coil 
is sometimes necessary for varying the normal volt- 
age of the generator. The broad part of the pole is 
highly saturated in the region of the shaded lines, 





Fig. 1—THE MILES WALKER COMPOUNDING SYSTEM 


whilst the narrow portion of the pole is unsaturated 
and at no load is unmagnetised. Assuming counter- 
clockwise rotation and that the pole depicted in Fig. 1 
is a south pole, an electromotive force is set uplin the 
conductors above it, which acts in a direction away 
from the observer, as indicated by the crosses. “Now, 
current in the armature, which is in phase or nearly 
in phase with the electromotive force, will tend to 
demagnetise the saturated part and magnetise the 
unsaturated part. The flux emanating from the 
saturated part cannot be changed appreciably, but 
the unsaturated portion becomes highly magnetised 
by armature reaction and increases the electromotive 
force of the armature. Tests have shown that in 
all cases where the power factor is not less than -85 
it is possible to make the machine give its full voltage 
from no load to full load. The arrangement presents 
the important and desirable advantage that it is 
rapid in action. Any scheme that is sluggish in 
action is no good for use on present-day systems 
subjected to rapidly fluctuating loads. When the 
power factor ranges between -9 and - 95, as in a great 
number of lighting stations, considerable over- 
compounding is possible. Professor Miles Walker 
invented this system before turbo-alternators came 
into general use, but the scheme can quite easily be 
applied to machines of this description. It may 
appear difficult to utilise it when the plain cylin- 
drical rotor is employed, but, as a matter of fact, this 
is not so. Part of the material is taken out of some 
of the teeth,so that they become highly saturated 
and correspond to the broad part of the pole con- 
struction shown in Fig. 1. This system of compound- 
ing alternators is by no means new, but it is a system 
which has met with a fair amount of appreciation in 
this country, and that is why we refer to it. 

A few years back a system of compounding was 
applied to the Parsons turbo-alternators, the principle 
of which is based on the fact that whilst an alternating 
current cannot directly produce a uni-directional 
field, it can have a strong action in diminishing such 
a field. Imagine a horseshoe magnet wound with 


soine coils as shown in Fig. 2, and suppose that the 
ends of these coils are connected to a direct-current 
circuit. Suppose also that a bar of iron is made to 
bridge the poles, and that this bar also has a coil 
upon it. We may regard the bar magnet as a leakage 
path. Now, if the cross sectional area of this leakage 
path is less than that of the horseshoe magnet, the 
iron of the former will be more or less sat-urated—that 
is to say, it will be incapable of passing very many 
more lines of force even when the exciting current 
is greatly increased. But if an alternating current 
is passed through the winding on the leakage path, 
the flux passing from the horseshoe magnet into the 
leakage path will be reduced. The reason for this 
is easily seen. When the current in the winding 
on the leakage path is flowing in one direction, it 
cannot greatly increase the leakage flux because thu 
iron of the leakage path is saturated. But whew it 
flows in the opposite direction it reduces the flu< 
in the leakage path very appreciably, and the net 
result is a reduction in the leakage flux. This is 
the basic principle of the Parsons’ system of comm- 
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Fig. 2—PRINCIPLE OF PARSONS’ COMPOUNDING SYSTEM 
pounding. In practice the leakage path is placed 
across the poles of the exciter and the winding of the 
former is connected in series with the alternator and 
its load. 

Exciters fitted to three-phase generators have 
three leakage paths, one for each phase. They are 
of laminated iron, and bridge the poles of the exciter. 
They therefore divert a large number of lines of 
force which would otherwise pass through the exciter’s 
armature. But when load is put on, the alternator 
alternating current passes through the leakage patli 
windings. - The leakage flux is therefore reduced, and 
more lines of force pass into the exciter’s armature. 
The voltage of the latter rises, the exciting current 
rises, and the pressure at the terminals of the alter- 
nator is either held constant or increased according 
to which is desired and provided for. At first sight 
it may seem that it will be necessary to subject the 
leakage path windings to the high pressure of the 
alternator, but this can be avoided by connecting 
them between the windings of the generator and its 
neutral point. If the latter is earthed, the leakage 
path windings will remain practically at earth 
potential. In special cases current transformers are 
used when the main current of the alternator does 





Fig. 3-BROWN, BOVERI DRIVING AND CONTROL GEAR 


not pass through the leakage path windings at all. 
This system of compounding is often fitted to Parsons 
turbo-alternators, and it has been found possible to 
maintain the pressure constant from no load to full 
load and to cause the pressure to rise with an increase 
in load, just as in the case of an over-compounded 
direct-current dynamo. Alternators designed for 
very close inherent voltage regulation have a heavy 
short-circuit current which is undesirable for well- 
known reasons, and a system of compounding such 
as that just described offers advantages from this 
standpoint. 

As already stated, the Tirrill regulator is extensively 
used for regulating the voltage of alternators, but 
this apparatus is too well known to need description. 
Another form of regulator has been put upon the 
market by Brown, Boveri. This is probably not 
so well known, and calls for attention. The con- 
struction of this regulator will be understood by 
referring to Figs. 3 and 4. The driving system con- 
sists of a ‘‘shaded pole” electro-magnet A which 





acts upon a cylindrical armature C pivoted in jewelled 
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bearings. The electro-magnet has a fine wire winding 
connected in series with an external resistance W 
to a pressure transformer placed across the mains. 
If it is desired to over-compound the generator, the 
electro-magnet has an additional winding of thicker 
wire B, connected to the secondary of a current 
transformer, the primary of which is in series with 
the generator or with the bus-bars, as the case may be. 
The magnetic field produced by the electro-magnet 
is dependent upon the pressure on the circuit, and 
for a definite pressure a definite torque is produced 
on the moving system, due to the electro-magnetic 
action between this magnetic field and the armature 
C. This torque is opposed by the flat spiral spring F, 
and as the tension of the latter is dependent upon the 
extent to which it is wound up, an additional spring N 
is fitted, and so adjusted that the resisting torque 
has a constant value for any position of the 
armature C. 

The cylindrical armature C is made of aluminium 
for the purpose of reducing its weight and inertia to 
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REGULATOR 


a minimum, and this, coupled with the lightness 
of the other moving parts, enables the armature to 
follow immediately every variation of pressure. 
Regulation is therefore instantaneous. The move- 
ments of the armature produced by the pressure 
variations in the circuit are communicated to a 
frictionless contact system consisting of sectors S 
which roll over the contacts K, thereby inserting 
more or less resistance G into the field circuit of the 
exciter. The manner in which the sectors are caused 
to roll over the resistance contacts—which are silver 
plated to prevent oxidisation—can be understood 
from Fig. 4. It will be perceived that as the exciter 
field resistances G are in series and the two sectors 
work together, the amount of movement required 
to insert or take out a given amount of resistance 
is small. To reduce friction to a minimum the pivots 
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of the contact sectors are arranged so that the pres- 
sures of the springs D which carry the jewels, neutralise 
one another, so that in reality the whole contact 
system is practically frictionless. The terminals S p 
—Fig. 4—are connected to the pressure transformer 
or directly across the circuit if the pressure is less 
than 500 volts. If over-compounding is required, 
the terminals St are connected to a current trans- 
former in the machine leads and the terminals E? 
are joined up to the field winding of the exciter. 
With variations of pressure the spring-controlled 
armature C has a tendency to oscillate about the 
desired position, and to prevent these oscillations 
and yet allow the armature to carry the sectors 
momentarily ahead of the new position, a damping 
system is used. It consists of an aluminium disc O, 
arranged for rotation between the poles of a permanent 
magnet M. This dise is driven from the armature C 
by a pinion and sector P. As the drawing—Fig. 3— 
shows, the connection between the armature and 
sector is flexible. 

The sector P is mounted upon a sleeve, coupled 
to the armature C by the flat spiral spring Q. When 





the moving parts are in a condition of equilibrium, 
this spring is not in tension. But as soon as the pres- 
sure on the circuit alters, the spring Q pulls in one | 
or the other direction, according to the movement of | 
the armature, and so carries the sector P with it. 
At the moment at which the pressure variation occurs 
the damping system is inoperative; the armature | 
is therefore able to carry the regulator farther than 
is actually required. But almost immediately after- 
wards the sector follows up the movement of the 
armature, thus suppressing the oscilliary movements. 
This feature of the device may be better understood 
by referring to Fig. 5. Suppose that at no load 
the regulator is at the position marked I corresponding 


|current to be regulated. 


| that of the fine wire winding. 


nators, reference must be made to Figs. 4, 6 and 7 
As has been said the shaded pole has in this case mt 
additional winding B, connected to a current trans. 
former, the primary of which is traversed by the 
This winding is wounq 
in the opposite direction to that of the fine Wire 
winding A. Hence its magnetising effect Opposes 
The effect of this 
additional winding on the action of the reviulator i. 
to cause the latter to increase the exciting current 


| over and above that needed to keep the veneratoy 


pressure constant, by an amount dependent upon the 
magnitude of the load. To adjust the amount of 
over-compounding an additional arm X_ is fitted 
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Fig. 6—-CONNECTIONS FOR ALTERNATORS WITH DIRECT COUPLED EXCITERS 


to an exciter field of, say, 6 ampéres at 60 volts. 
At full load and normal pressure of the alternator, 
the field current has to be increased to 11 ampéres at 
100 volts, corresponding to the position IT. When 
the entire load is thrown on the generator the field 
current is increased by the regulator to a higher value 
than that corresponding to full load by short circuiting 
the resistance ; that is to say, the regulator takes 
up the position III. It is necessary for the regulator 
to assume this position at the first moment, because 
of the self-induction of the exciting circuit and the 
inertia of the governor controlling the speed of the 
prime mover. It is necessary to increase the exciter’s 
pressure—by cutting out the whole resistance—by 
an amount which more than corresponds to the 


and it travels over a series of contacts as shown, 
These contacts are connected to a resistance U in 
parallel with the thick wire winding on the electro- 
magnet. ‘Therefore the latter is shunted by more or 
less resistance according to the position of the contact 
arm X. In other words, the supplementary winding 
B can be shunted in such a manner that the current 
through it—and hence its demagnetising effect 
can be accurately and reliably adjusted in accordance 
with the requirements of the service. 

The micrometer screw R—Fig. 4—is fitted for the 
purpose of setting the regulator for a definite con- 
stant pressure. By turning it the spring contro! 
is adjusted to the extent necessary to balance the 
torque due to the armature at a given pressure. 













































































> 
: | 
- 
mt 
N 
u 
as 4} 











“THe Encineer”™ 


Swain Sc. 


Fig. 7-CONNECTIONS FOR SEPARATELY EXCITED ALTERNATORS 


actual requirements of the steady load. But imme- 
diately the pressure increases, resistance is auto- 
matically inserted in the exciter’s field circuit, and 
finally the regulator takes up the correct position II., 
and when it reaches this point, the period of regula- 
tion is at an end. In a like manner when the load 
is suddenly thrown off, the regulator first takes up 
the position IV., thus putting the whole resistance 
in the exciter’s field circuit, and it afterwards returns 
to position I. In each case the damping arrange- 
ments enable the regulator to move into the final 
position steadily and without oscillation. 

To understand how these regulators operate when 
used for over-compounding an alternator or alter- 


If it is desired to operate the regulator by hand, the 
pointer Z, attached to the armature C, can be rigidly 
coupled at Y with the contact arm X, thus enabling 
the entire moving system, including the contact 
sectors of the regulator, to be controlled by operating 
this arm with the help of an external key fitting the 
projecting end of the pinion working on the toothed 
sector carried as the extremity of the contact arm X. 

The usual conneetions for the regulator when used 
for over-compounding alternators with direct-coupled 
exciters and with separate excitation, are shown in 
Figs. 6 and 7 respectively. With the aid of switches l 


| the automatic regulator can be made to control any 


one of the machines, or if desired one regulator can 
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oo 
be arranged to control two or more machines in 
: el. 
. are many other ways of regulating the 
voltage of alternators, some simple and _satisfac- 
tory, others complicated and unsatisfactory. Those 
described in the present article are in every-day use, 
and constitute some of the most efficient systems 


that have been invented. 








NEW SOUTH WALES RAILWAYS. 


As a result of the extra cost in wages by the operations 
of the Industrial Arbitration Act of 1912, the effect on 
working expenses of the railways is most marked 
this, together with the altered classifications of the staff, 
has increased the working expenses to the extent of 
4222,875 for the year. ; d 

During the year ended June last 1014 miles of new lines 
were opened. The traftic still shows considerable expan- 
sion, passengers carried having increased by 8,783,284, 
and goods and live-stock by 755,697 tons. A number of 
duplications and deviations have been completed, fifteen 
separate sections aggregating 49 miles having been com- 
pleted during the year. 

The following table shows the results of the working, 
together with a comparison of the previous year :— 


the 


1912. 1913. 
Cost of construction and equipment... £53,514,903 . £57,653,778 
Average cost per mile... 7. ee . £13,967 £14,670 
‘Total miles open for trattie f 3,8313 3,930 
Average miles open for the year... .. 3,799} 3,8713 
Gross earnings ban aw oo, oo) Seasere £6,748,985 
£4,169,591 £4,644,881 


Working expenses 


Net earnings .- £2,104,104 


2,321,882 
£1,906,369 


Interest on capital invested .. £1,917,200 
Surplus es ee ey ee ae ang £415,513 £186,904 
Percertage of working expenses to 

earnings — 8 ne ike ie 64.23 68.82 
Earnings, per average mile open... .. 17068 .. £1,743 
Working expenses, per average mile open £1,096 .. £1,200 
Net earnings, per average mile open oe £543 
Earnings, per train mile Se 7s. O$d. 
Working expenses, per train mile 4s. 10d 
Net earnings, per train mile . . 2s. 24d. 
Passenger journeys oe “6 79,490,012 
(ioods tonnage. . ° 11,119,214 
Live-stock tonnage 547,036 
rain miles yas 19,184,247 





jor Year ended 30th June, 1913. 


Summary of Ton-mileag 








* 

& % 
Total & es 
Class. | tons Ton-miles, > ES 
carried, 3 3 ¥ 

£ d. 
Coal, coke and shale .| 6,849,780 192,637,847 28.12 378,151 |) .47 
Other minerals : 553,186 23,699,382 | 42.84 59,828 60 
Crude ores . . 110,125 12,559,012 114.04 27,429 52 
Miscellaneous class .. 5 25 62,963,892 94.07 158,640 60 
Firewood ie 6,328,473 28.09 20,847 80 
Fruit 8,017,738 112.79 34,262 (1.03 








736,909 176,669 
262,899  52,549,9 


28 239.74 284,878 | .39 


Grain, flour, &c. § 2 
51 199.89 80,479 | .37 


Hay, straw and chaff 
Frozen and chilled 













meat Poll ten 14,544 1,627,801 111.92 7,528 |1.11 
General goods, truck 
loads ous oa 1,548 548,642 354.42 
A class 497,626 50,291,201 101.06 
B class ¢ 3.64 
C elass 
Ist class 3.33 
2nd class x 53.00 
Wool : 34,473,7 -80 277,002 
Live stock f 145,854,063 266.63 597,104 
lotal . 11,401,528 |861,939,969 75.603,153,626 | .88 


* Exclusive of terminal charges. 


THE FRENCH MINE LAYERS CERBERE AND 
PLUTON. 

THE French naval authorities have, like those of other 
nations, been devoting a good deal of attention to the 
question of mine laying. It has been realised by most 
nations that the lessons taught by the war between Japan 
and Russia pointed to the necessity of giving this matter a 
more important position in the general scheme of things 
than it had held up tillthen. In France it was by no means 
at first decided to have special vessels for the purpose. In 
1909 some destroyers of the “ Cassini” class were altered 
so as to be used as mine layers, and two years later four 
300-ton destroyers were similarly converted. The out- 
come of the investigations and experiments carried out 
with these vessels was that the authorities decided that 
really satisfactory results could only be assured if vessels 
specially designed for the purpose were employed. Accord- 
ingly, two boats, the Cerbére and Pluton, were ordered. 
Both these vessels are now in commission. 

The following are the leading particulars of the Cerbére : 


594.00 tons 


Displacement fully loaded .. 
“es 541.00 tons 


Displacement on trials. . 


Length overall .. .. .. .. 199ft. 5in. 

Length between perpendiculars . . 193ft. 7in. 

EMONESM Ye St Sk 8s Gs oe 27ft. 3in. 
14ft. 2in. 


e. ee oe 
Draught astern i abe retail 10ft. 8in. 

The general arrangement will be apparent from the 
drawings on page 516. The hull is divided into ten water- 
tight compartments by transverse bulkheads. It will 
be noticed, as something out of the ordinary, that the 
officers’ quarters are arranged forward, some of the crew 
being accommodated aft. The object of the designer has 
heen to disguise as much as possible the nature of the 
cratt, and it is thought that if the one gun carried be 
covered up the vessel might well be taken for a steam 
trawler. 

‘The boat is propelled by two sets of three-cylinder 
triple-expansion engines having diameters of 19in., 29in., 
and 48in. respectively, with a stroke of 23in. The pro- 
pellers are of bronze and 8ft. 3in. in diameter. Steam is 
supplied to both the main engines and auxiliaries 
by two du Temple water-tube boilers, having. a 
grate area of 151 square feet and a heating surface of 
5647 square feet. With steam at 256 Ib. pressure the engines 
are designed to develop 6000 indicated horse-power. The 
forced draught is produced by two Rateau fans driven by 
high-speed reciprocating engines. There is a steam-driven 
dynamo designed for an output of 4 kilowatts at 80 volts, 





and a Thirion pump for dealing with 15 tons of water per 
minute. 

The ordinary coal bunkers have been worked on both 
sides of the boiler-rooms, and there are additional bunkers 
on both sides of the engines. Under ordinary conditions 
the vessel will carry 145 tons of coal, but in case of 
necessity she can take just over 180 tons. 

The official figures of the results of the trials of the 
Cerbére are as follows : 


Four Hours’ Trial at Full Power. 


are 20 knots 
Best run on measured mile .. - «+ 21.695 knots 
Coal consumption, contract per hour.. . 81 Jb. per sq. ft. of grate area 


Coal consumption, actual on trial per hour 71 Ib. per sq. ft. of grate area | 


1.8 Ib. 
278.10 


Coal consumption per I.H.P. per hour 
Revolutions of engines. . aad 


Hight Hours’ Trial at 16 Knets. 
Mean speed .. .. .. .- «- «+ 16.45 knots 
Coal consumption, contract perhour.. 21 Ib. per sq. ft. of grate area 
Coa] consumption, actual on trial per hour 17 Ib. per sq. ft. of grate area 
Coal consumption per I.H.P. per hour 1.2 Ib. 
Number of revolutions... ..  ..  .. 202.5 

It will be noticed that the vessel is provided with rudders 
foreandaft. This was found necessary during the experi- 
ments with other vessels, before the designs of the Cerbére 
were got out, so as to obtain the requisite control over the 
boat in order to deposit the mines in exactly the predeter- 
mined positions. The forward rudder has a surface of 
Pigg square feet and the aft rudder a surface of 50 square 
eet. 

The armament consists of one 3-pounder gun carried 
forward, and 140 submarine mines are carried. These are 
arranged on trolleys running on four sets of lines on the 
main deck. They are of the Sauter-Harlé type and they 
will be launched through two large specially designed doors 
rrranged aft. These mines are designed so as to remain 
at a depth of 13ft. below the surface of the water, and 
it is thought that the vessel with her draught of 10ft. 8in. 
will be able to sail above them in safety. We should 
imagine that it would need a fairly brave commander to 
do this saving in the calmest of weather ! 

The trials of the Pluton produced the following results : 


Full Speed Trial. 
7a See 20.87 knots 


Mean speed... 
21.5 knots 


Best run on measured mile.. 
Fuel consumption 
Per square foot of grate area actual at 20.87 knots 77.5 1b. 
a steele -. 5,431 tons 
5.146 tons 
1.869 Ib. 
608 .3 Tb. 


Total per hour as specifi Sera 
Tota] per hour actual ae 
Per I.H.P. actual, on trial 
Per mile as specified .. . 

Per mile actual 

Revolutions, mean... 

Indicated horse-power .. 





Eighi Hours Consumption Trial. 


Mean speed er 16 knots 
Fuel consumption— 
Per mile as specified .. 162 Ib. 
Per mile on trial .. 150 Ib. 
Per hour 8s specified . . 2592 Ib. 
Per houractual .. .. . 2392 Ib. 
Per I.H.P. per hour on trial pe -- 1.411b. 
Revolutions per minute Seer aS. 1 (eS aies.* bose, ane 
Indicated horse-power .. .. .. .. .. «2 2s «- 1700 


The main particulars of the Pluton are the same as 
those of the Cerbére. There are, however, some slight 
differences in the machinery. The two triple-expansion 
engines of the Pluton have cylinders with diameters of 
19in., 29in., and 46in., witha stroke of 23in. The boilers 


are of the Normand water-tube type, with a grate area of | 


148-55 squere feet, and a heating surface of 6926-65 
square feet. They work at a pressure of 256 lb. per square 
inch, as do the boilers of the Cerbére 

We may add that these vessels were designed by Mon- 
sieur Ferrand, Engineer-in-Chief of Naval Construction, 
and that the Cerbére was constructed at the Chantiers 
de Bretagne at Nantes, while the Pluton, which was 
launched on March 10th last, was built at the Chantiers 
Normand at Havre. 








THE MELUN RAILWAY DISASTER. 
As briefly stated in our last issue a very serious railway 
accident occurred on the evening of the 4th inst., at 


Mélun, about twenty-eight miles from Paris on the main 
line of the Paris, Lyons and Mediterranean Railway. 


MELUN’STATION 


Tae Enorcem” 


SITE OF THE MELUN ACCIDENT 


The actual number of deaths is not yet known, but it is 
believed that over forty lives were lost. 

Seeing that much has been said in both the English and 
French Press as to lines crossing each other on the level, 
and in order that the facts of the accident may be clear, 
we give the accompanying sketch of the scene of the 
disaster and the lines in the neighbourhood. 

The main line from Paris to Dijon passes through 
Brunoy, Mélun and Fontainebleau. This line has been 
duplicated by a loop from Villeneuve through Corbeil, 
Mélun and Héricy, which joins the main line at Montereau, 


and so forms a large figure 8 with Mélun in the centre. | 


Looking from the station towards Paris, which is prac- 
tically to the north, the main lines are on the right or 
east and the loop lines on the left or west. At a point 
immediately north of the station all four lines run parallel 
with each other, and a crossover junction has been laid in 
as shown. 


| the express that left Marseilles at 9 a.m. 
| due to pass Mélun at 21.14 and the latter at 21.21. T! 
| exigencies of the traffic demand that the postal train, 


| Gusts and the Structure 


/on January 





Ss Bo. 
Uy / 
gna x 


eee Route of Postal Train 
axxx Route of Train from Marser/les 


The two trains concerned in the accident were the 
postal train due to leave Paris at 20.40 (or 8.40 p.m.) and 
The former is 
The 


although going to Montereau via Héricy, shall travel over 
the main line to Mélun and then cross to the loop line, by 
the crossover junction, as marked by dots on the sketch. 


| The postal train was six minutes late, and as the Mar- 
| seilles train was to time they both approached the junction 


| together. \ ren 
‘and “the road was set,” and the signals lowered in its 


The postal train had, however, the preference 


favour. Hence, the interlocking compelled the signals 
to be against the express. These signals are as follows :— 
A distant signal, 1150 m, (1257.6 yards) from the junction, 
a warning signal, 970 m. (1060.7 yards) from the junction, 
and a stop signal, 150 m. (164 yards). ‘The driver of the 
express admits that he failed to see the first two signals, 
and he did not notice the stop signal until too late. The 
trains, therefore, met at the crossing with the disastrous 
results already mentioned. It may be added that the 
distant signal can be seen for 300 m. (328 yards) before the 
driver passes it, and that the express was travelling when 
it passed the signal at 80 kilos. (49.68 miles) per hour. 

Beyond raising the point that the absolute block system, 
as practised in England, would have called for the facing 
points opposite the signal-box to remain set for the line to 
Fontainebleau until the express had been brought to a 
stand, we do not see that any unfavourable criticism on 
the signalling arrangements at Mélun, in so far as we have 
been able to learn the facts about them, are to be passed. 
It is stated that complaints have been made as to the 
position of the distant signal, but 1000 yards from the 
home signal should be far enough, unless the gradient is very 
unfavourable. This, however, is beside the point, as the 
driver admits that he did not see the signal. In the same 
way we may sweep away the suggestion that the signal 
lights should be of a greater luminous power. 

Cab-signals have, of course, been advocated, but here 
the Paris-Lyons-Mediterranean Railway Company has 
an excellent answer, since, some time ago, it decided to 
install cab-signals on the whole of the main line between 
Paris and Dijon, and the work is now in progress. The 
accident is, therefore, like many in this country, due, not 
to any failure or weakness in the system, but to a failure 
in the human agent. 





FORTHCOMING MEETINGS. 
No. VI. 

From the Institution of Post-office Electrical Engineers 
we have received a programme giving particulars of seven 
meetings, one of which has already been held. The 
next is fixed for November 10th, when Mr. Harvey A. Smith 
is to present a paper entitled “ Telephone Engineering 
Economics.”’ On December 8th Mr. b. Anson is to read 
a paper. It will deal with “ The Elimination of Waste in 
Telephone Plant and Operating.” “The Loading of 
Aerial Lines and the Electrical Constants of Loaded 
Circuits ’’ is the title of a paper to be read by Mr. J. G. Hill 
on January 12th. Two other papers entitled ‘ Wireless 
Call Devices ’ and “‘ Printing Telegraphs ” are to be read 
on February 9th and March 9th respectively. The author 
of the former is Mr. L. B. Turner, and that of the latter 
Mr. A. C. Booth. The annual general meeting will be 
held on April 20th. _ : 

Tue Aeronautical Society of Great Britain has issued 
an extensive programme. Meetings are to be held at the 
Royal United Service Institution, Whitehall, 8.W., at 
8.30 p.m. The first is fixed for November 19th. The 
title of the paper is “The Right to Fly.” Mr. Roger 
Wallace, K.C., is the author. On December 17th Mr. 
C. T. Weyman will present a paper on “ Fast Flying as a 
Science.”’ Dr. W. N. Shaw, F.R.S., will deal with ‘* Wind 
of Aerial Disturbances” on 
Wednesday, January 17th. The members of the Royal 
Meteorological Society will be the guests of the Society 
on this occasion. A paper on “ The Stability of Aero- 
planes,” illustrated by experiments with paper gliders, 
will be presented by Mr. Leonard Bairstow, A.R.C.Sc., 
2Ist. Lieutenant-Colonel F. H. Sykes, 
A.F.Aé.S., has promised a paper on “‘ Further Develop- 
ments of Military Aviation” for February 4th. On the 

18th of the same month, a 
paper is to be read on “‘ Aerial 


por'sul Navigation at Sea.” The 
gor name of the author is not 
Bs given on the programme. Mr. 


go? Archibald R. Low, M.A., A.F. 
Aé.S., will present on March 
4th a paper on ‘‘The Rational 
Design of Aeroplanes.” The 
annual general meeting, 
which will be followed by a 
paper by Colonel H. C. 
Holden, F.R.S., F.Aé.8., will 
be held on. March 18th. A 
paper, entitled “‘ Aeroplanes,” 
is to be read by Mr. G. de 
Haviland on Wednesday, 
April Ist. Papers, entitled 
“The Value of Ballooning 
as a Training for Flying” 
and ‘‘ The Calculation of Aeroplane Wing Spar Stresses,” 
are to be read by Major E. M. Maitland, A.F.A6.S., and 
Mr. Harris Booth, B.A., A.F.Aé.S., on April 15th and 
May 6th respectively. The Wilbur Wright Memorial 
Lecture will be delivered on May 20th. 


wx Paris Via 


Alias FeeBruncy 








. 
Tue Iron anv Street Instirute:.—We are informed that 
Thursday and Vriday, May 7th and 8th, 1914, have been fixed 
as the date of the next annual meeting of the Iron and Steel 
Institute. The annual dinner will take place on Thursday, 
May 7th, at the Connaught Rooms, Great Queen-street, W.C. 
By the kind invitation of the Comité des Forges de France, the 
autumn meeting will be held in Paris, the date, ot Friday and 
Saturday, September 18th and 19th, having been provisionaily 
fixed for the business sessions. ‘The first half of the following 
week will be devoted to excursions to the chief iron mining and 
manufacturing districts of France. The Bessemer Gold Medal 
for 1914 will be awarded to Dr. Edward Riley, F.C.S., F.1.C, 





—_— 


Nov. 14, 1913 


THE ENGINEER 


516 











2S NIWMS 





aoeds mau) } 
PISEMIOY . 


F avy + q 


“ajy Buiyoo4 
uUoISIAIg 48! 37e 4OiIQ29S 



































puemsoy Buiyoo 



































UOISIAIGQ ag} 7 YWOr}Dag 
o0'olo 
—e it 
vayung : ; ayung 
e097 180) 
a 4 
‘ er - zr) 
as 4 4 iF Hi 











"dv Buryoo4 
yvo'siaig yall je YoIqDaS 








oe ; ; Bisel a ph cased SS eRe 








BIINISNZ IHL 


ov 6 ® Z 3 . 


e 


na ® . = ——— 2 
Fs as | 3 
ye ur == } i ' u mien yay = 
422g UleW : IES . oe —4 : rey =— see SeEee¢4 KX} [: 
MASCSSESS OCCU SESS SCES ESSEC Se TCE 
: q : se fh . K A h Ww? 
v 1 ] y y . 7 V V 7 1, 7 7 ' ? 
(i) i ba S=SSSSSESSSSES32¢ ! ~ 
oe ; : 
TTT | ‘ 
1 til] 




































bbpn 














By 
PIYI0) | 





























ita 22, Aun 
Bt : 4 = ae wd 21007 
3 100: 0, CI 700/58 /P0, 7O0YS (POD 
L. 2004s 7209 (Q) 7OOYS / IY) : Y 3 ar! *] a V x | 


i 








4299 























































































































: 


or rrr be a PeaiTE ala Sa = A RE eee oe 
+ re ii : : r 
myer ki . fi 00, wi ih Nia i ee 
veyung — /e02 veyung | (eon Rt cet, I: TT 
F : 
d 4 
f  wayungn 
s 4 Eee 
, 1002 “4 107@u0) 
LAS SAASUOL, . 9) a { 
veayung seo 1] J 1 aR IT - 
. . ue rd , SOYURG (#92 ant vayung - 
+ . Lid “a ¥ ae “id or > ~ z — —_— er 
BUI} JIIVM FYI PACGE UOIQVIG Je QUoZIUOH 
a 006 w6S ; ++ 
. 70 w& ~~ 80bu2->~ 909 wl WIwE WE ~~ 906.2-—>= Wwe = CEP wl = 008 ul > 02 uA ~ 00 w6 7 OB al ~~ DOB ul — Wh uk > 








OjO}O 





O ojojO 





42207 
w1e4q2 





sayung 






vasiog 





vaslog 





iW) 





YD “SL 


burnebaey 





(G1g ebmd 208 wondrwosep 10,7) 


SALNVN ‘ANDVLGYE AC SYALLNVHO AML LV Lig 


HYHHeHHeO AHAVI-ANIW HONGDUA BAHL 





























THE ENGINEER 


517 





Noy. 14, 1918 





OBITUARY. 
SIR WILLIAM HENRY PREECE. 
4s we announced briefly in our last week’s issue, 


Sir William Preece died at his Welsh home, Penrhos, 
(Carnarvon, on the 6th inst. 

Sir William, who was the eldesi son of the late 
Mr. k. M. Preece, of Rryn Helen, Carnarvon, was 
porn on February 15th, 1834. He was therefore 
in his ecightieth year at the time of his death. It 
was decided by his parents that their son should be 
educated in the Metropolis, and he was, accordingly, 
cent. to King’s College School. After leaving this 
institution, where he had studied under Professor 
and obtained his first introduction to the 
science of electricity while attending the lectures of 
Michacl Faraday at the Royal Institution, young 
Preece entered the office of the late Mr. Edwin Clark, 
where he studied for some little time. Later on, he 
was with a firm of bridge contractors, and very 
shortly afterwards was for a space at the Royal 
Institution as assistant to Faraday, who had made a 
vreat impression on the young man, and who, 
apparently, was extremely kind and of considerable 
assistance to him. That was the whole of his pro- 
fessional training before he actually 
began his business life, for in 1853, 
and when he was only nineteen 
years of age, he entered the service 
of the Electric anti International 
Telegraph Company. Three years 
later on he was appointed superin- 
tendent of the southern district 
of this company, and in 1858, 
when he was but twenty-four years 
of age, he was made engineer of 
the Channel Islands Telegraph 
Company. ‘Two years afterwards 
he entered the employment of the 
London and South-Western Rail- 
way Company. In 1870, when the 
Government bought up the tele- 
phones, Preece was transferred to 
the Post-oftice as Divisional Engi- 
neer, becoming successively Elec- 
trician in 1877 and Engineer-in- 
chief and Electrician in 1892, and 
retiring, under the age rule, in 1899. 
Thereafter he practised as a con- 
sulting engineer in Westminster 
in partnership with the late 
Major Cardew, his two sons, and 
others. 

Such is, in bald, brief outline, 
the history of a striking career. 
To write that history in full, as 
will no doubt be done some day, 
would require a large volume, for 
Sir William was a man of multi- 
farious interests and unconquerable 
energy. It is not for us, therefore, 
to attempt to give his life history 
in full, but rather to treat of one 
or two of its leading features. 

There is no doubt that Faraday 
played a leading part in framing 
the fortunes of the young man. 
Faraday had the gift of impressing 
all his audiences, and not the least 
those of youthfulage. He impressed 
Preece, who said of him that his leec- 
tures on “The Candle” contained 
more romance for him than all the 
operas, plays and books which he 
had been allowed to see and read, 
and that he became his ideal hero. 
Speaking of him later in life, Sir 
William Preece—or Mr. Preece, as he then was 
said that it was ‘“‘a happy accident in early life ”’ 
which placed him ‘at the feet of our electrical 
Gamaliel, Michael Faraday.” For his purpose he 
could not have chosen a better example. Like all 
hoys, he had decided from time to time to follow 
different paths in life. Thus, at one time. he would 
he a musician ; at another, a soldier. It was doubt- 
less Faraday who lead his thoughts definitely in the 
direct ion of science in general, and of electricity in par- 
ticular, At any rate, after his meeting with Faraday, 
there was no going back. He kept straight on in the 
salne course until he became one of the very foremost 
electrical engineers of his day. It is very probable, 


too, 


Cowper 


big likely that the fact that he had studied under 
6 

induction would have some weight with a telegraph 
“company on the look out for a capable assistant. 
It must be remembered that telegraphy itself was, 
ut that time, in its infancy. It is to be recollected, 
too, that the first cable was only laid in 1851. 
"he number of men experienced in the working of 
this new method of sending messages was limited, 
and it 1s not wonderful, therefore, to find young 
I reece entrusted at the early age of nineteen with an 
*ppointment under the Electric and International 
lelephone Company, and, in truth, he very soon 
showed how wise had been the choice, for but five 
Years later he was appointed to a position of con- 


siderable responsibility. Moreover, while still in this 
company’s employment and when he had only just 
reached his majority, he invented and patented a 
system of duplex telegraphy, which, in a developed 
form, was subsequently used, very extensively. 

We must pass over the period between 1855 and 
1870 with but scant mention, for though by no means 
unimportant, what may be termed Preece’s life’s work 
did not begin till the latter year. But though space 
compels us to deal briefly with these fifteen years 
there are some things which must be mentioned. 
Preece figured largely in the introduction of the 
block system on railways, especially in the assimila- 
tion of the working of indoor electric and the outdoor 
mechanical systems of signalling, and in their inter- 
locking. In 1862 he patented a system in which 
miniature signals in the signal box reproduced the 
positions of the actual signals which they represented, 
and in 1865 a system of locking railway signals. 
Nor were these his only inventions during this 
period, for in 1864 we find that he patented ‘ the 
application of electricity to domestic telegraph 
purposes,” and also “‘ the application of electricity 
for signalling between different parts of a train in 
motion.” It is also attributed to him that about 


this time he brought about the use of the electric 
bell in this country. 


Having realised on a visit 





SIR WILLIAM HENRY PREECE 


to a Paris hotel the enormous convenience of this 
appliance, he so strongly advocated it on his return 
to this country that it began to take the place of the 
combination of wires, bell crank levers and spring- 
hung bells which was then universally employed. 
In 1870, as we have said, Preece was taken over 
by the Post-office with the telegraphs, which pre- 
viously had been in the hands of some thirty private 
companies. It would be difficult to express exactly 
how much the nation owes to this transfer. It 


| obtained by it a zealous, energetic and whole-hearted 


that Faraday was instrumental in obtaining | 
for him his first business appointment. It is, at all | 


famous discoverer of the principles of magnetic | 


worker who sought by every means in his power to 
improve the enormous system into which its purchase 
eventually developed. It obtained, also, a man 


who, in matters telegraphic, was a genius; a man, | 


too, who, as has so often been the case, in this country 
of ours, appeared on the scene exactly when he was 
wanted. 

It is interesting to see what strides were made by 


| the department during the years with which Sir 


William was connected with it. We have not, 
unfortunately, in our possession the actual figures 
as they were on the exact date when he had to retire, 
but in his Presidential Address before the Institution 
of Civil Engineers, which was delivered in November, 
1898, certain details of the progress up to that date 
were given. From this Address we gather that 
whereas in 1870 the number of messages sent in one 
year was about 5,000,000 and the gross income about 
£500,000, the income in 1898 had grown to £3,071,723 
and the number of messages to 83,029,999. The 


sum paid for the telegraphs, which was on the basis 
of twenty years’ purchase of the net profits, was 
£4,989,048. In 1891 the capital account, including 
the Post-office extensions, stood at £10,131,129, and 
remained the same in 1898. The Post-office and its 
licensees at the latter date possessed 435,000 miles 
of wire. Between the two dates all extensions were 
carried out out of revenue. Indeed, Sir William 
claimed that the system had been practically built 
up out of revenue, and that if anyone wished to buy 


| it then they would have to pay over £30,000,000 for 


it. These statements were made in refutation of the 
assertion that the State purchase of the telegraphs 
had been a failure, and to emphasise his refutation 
Sir William continued :—‘ Our tariff is very cheap, 
scarcely a village of any consequence is without its 
telegraph, our Press is virtually subsidised by having 
its news supplied at less than cost price ; we can rely 
upon safe and accurate delivery, and upon speedy 
despatch of messages. We lead the world. There 
has been no failure, and there was no bad bargain.” 

It was natural that he should speak thus as a 
Government servant, and of the Department with 
which he had so long been connected ; and, indeed, 
there is much to be said for his assertions. But, on 
the other hand, good though the telegraph system 
is, there is no saying what it might have been had 
the companies been allowed to 
continue. 

It may be remarked in passing 
that Sir William was a strenuous 
advocate of the absorption of the 
telephones by the State. Long 
before it was decided to purchase 
the undertaking of the National 
Telephone Company, he said :— 
“It is the function of the Post- 
master-General to work for the 
public every system of _ inter- 
communication of thought which 
affects the interests of the whole 
nation. Telephony is an Imperial 
business, like the post and the 
telegraph. It ought to be in the 
hands of the State.” At the same 
time he complained bitterly that 
the progress of the telephone in 
this country had been checked 
by financial complications. “It 
tell,” he said, “into the hands of 
the company promoter. It has 
remained the shuttlecock of the 
Stock Exchange.’’ 

We shall have more to say later 
on regarding Sir William’s con- 
nection with the telephone. Mean- 
while, we must consider what he 
did for the telegraphs. To tell 
of everything would be impossible 
in small compass, but it can well 
be said that he was not only willing 
to try, but, we believe, actually 
did try, every new invention 
brought before him. Bitter things 
were said of him, no doubt, in 
connection with some of these, 
but every public man is open to 
such attacks. It was his one aim 
that Great Britain should lead in 
telegraphic matters. ‘‘ We in this 
country,” he once said, “have 
always been in advance of other 
countries in telegraphic progress.” 
He had served and learnt under 
such men as Edwin and Latimer 
Clark, Robert Stephenson, Bidder, 
Locke, and Cromwell Varley, and 
he was wont to add, ‘‘ I have done 
my best to maintain and to better 
their engineering traditions.”’ Certainly he did a great 
deal. His tenure of office coincided with an enormous 
development of telegraphic methods. Many men in 
his place would have refused to employ anything which 
he himself had not invented, or at any rate intro- 
duced ; but not so Preece, and so we find that the 
telegraphic systems employed by the Post-office 
during that period were continually being improved. 
Duplex telegraphy was reinforced by automatic 
working. Improvements in cables were taken advan- 
tage of. Overhead wires were replaced by under- 
ground paper-insulated and lead-sheathed cables. 
Among other work carried out under his direction 
was the laying of such a cable with seventy-six 
wires in it between London and Birmingham. We 
need say no more on this subject. Preece’s attitude 
on the subject of telegraphy may be briefly summed 
up in the following phrases :—The best possible 
apparatus and material, and the most efficient staff. 
Moreover, he was not content to remain without 
seeing in operation the systems in use in other coun- 
tries, and it was as a result of a visit to the United 
States that the Delaney system and multiplex tele- 
graphy were adopted by our Post-office. 

We have said that Preece was a strong advocate 
of the State ownership of telephones. He lived long 
enough to witness the realisation of his hope. Whether 
or not he was satisfied with the results, so far, of the 
change to Government management, we are unaware, 
but as we have also said, it was natural, since he was 
a Government servant, that he should desire such a 
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consummation. But, if report speaks truly, he had 
not, in the beginning of things, any very great faith 
in the telephone. In 1877 he, with Sir Henry Fischer, 
was sent to the United States in order to investigate 
the working of the telegraph system there, and espe- 
cially to inquire into the reported success of a young 
Seotechman, Graham Bell, resident in that country, to 
transmit speech to long distances by means of 
electricity. He brought back with him a pair of 
telephones—‘‘ the first pair of practical instruments 
which reached this country,’ to use his own words 
of a later date. But at the time he is said to have 
laid them on his desk with the remark to a subordinate, 
There is a pair of pretty toys.” But whatever may 
have been his first impressions on the matter, he 
very soon saw cause to change them, and no one was 
more zealous in urging the commercial introduction 
of the telephone than was Sir William. It was he 
who made the first public exhibition of telephones 
before a British audience at the British Association 
meeting at Plymouth in 1877. It is wonderful 
what changes were wrought in connection with 
this instrument during the following twenty years 
or so. Speaking of this development in 1898, Sir 
William said, “Speech is now possible between 
any two post-ojfices in the United Kingdom. We 
can also speak between many important towns in 
England and in France. It is theoretically possible 
to talk with every capital in Europe, and we are now 
considering the submersion of special telephone cables 
to Belgium, France and Germany.” In this develop- 
ment Preece had taken no small part. He had an 
important share in establishing telephonic communi- 
cation between London and Paris in 1891. As he him- 
self explained, the receiver—the part of the telephone 
that converts the energy of electric currents into 
sounds that reproduce speech—* sprang nearly 
perfect in all its beauty and startling effect from the 
hands of Graham Bell.” The transmitting portion— 
“that part which transforms the energy of the 
human voice into electric currents ’’-—had been 
constantly improved ‘“‘since Edison and Hughes 
showed us how to use the varying resistance of carbon 
in a loose condition, subject to change of pressure 
and of motion under the influence of sonorous vibra- 
tions.” But it was to the third portion—the circuit— 
to which Preece directed his special attention, and 
his success in this direction may be gauged by the 
results achieved up to the date of which we are 
speaking. 

One of Sir Williams’s happy sayings—and they were 
many—was that if we were living in the days of 
ancient Greece, the presiding domestic deity would 
have been Electra. ‘*The old bell hanger,” he 
remarked, “has been rung out by the new goddess. 
Electra has entered our hall door, and attracts the 
attention of our domestics, not by a gamut of ill- 
toned and irregularly excited bells, but by neat 
indicators and one uniform sound. The timid visitor 
fears no more that he has expressed rage or impatience 
by his inexperience of the mechanical pul! required 
at the front door.’’ Then, again, ‘“‘ The domestic 
telephone is coming in as an adjunct to the bell. 
It saves two jovrneys. The bell attracts attention, 
the telephone transmits the order.” 

Preece was called by some * the father of wireless 
telegraphy,”’ and if this designation be not strictly 
accurate, he was at any rate among the first—if not, 
indeed, the very first—to send messages commercially 
across space without the intervention of wires. His 
attention was directed to the subject as early as 
1884 by the fact that messages sent through insulated 
wires buried in iron pipes in the streets of London, 
were read upon telephone circuits erected on poles 
80ft. away on the housetops. In a paper read before 
the Society of Arts in 1894, when discussing the 
results of the investigations which were prompted 
by this discovery, he remarked, *‘ It was imagined 
that this must have been due to accidental con- 
nections or to earth or to any other cause but the 
true one, namely, electro-magnetic induction, or the 
influence which one conductor conveying currents 
exercises on another parallel to it, when separated 
by a dielectric or by mere space, that is, by the 
ether.’ In the paper referred to, he explained how 
that “by patient plodding’ they were “creeping 
along towards the period when I hope we shall be 
able to make real practical use of such electro- 
magnetic disturbances.’ Such practical use was 
made. He succeeded by the use of parallel circuits, 
in one of which currents were made to pass in regular 
sequence, in reproducing recognisable signals in the 
other circuit. In 1892 he succeeded in sending 
messages by this means from the coast of Wales to 
the island of Flat Holm, just over three miles. Later 
on, as he explained in a later paper before the Society 
of Arts,* the cable connecting the island of Mull 
with the mainland was broken in March, 1895, and 
as it was some time before a repairing ship 
could reach the spot, he decided to set up com- 
munication by means of his system. A gutta-percha 
covered copper wire, 14 miles long, was specially 
laid along the Argyllshire coast, and the ordinary 
iron wire connecting Craignure and Aros in Mull 
was used. The mean distance separating the two 
wires was about three miles. The substitute answered 
perfectly. Public and Press messages were regularly 
transmitted until the cable was repaired. These are 





* Ordinary meeting, May 3rd, 1899. 





only examples of what was done with Preece’s 
system of wireless telegraphy, and he went so far 
into the matter as to discover the laws governing 
the distances over which it could be operated. As 
early as 1894 he stated that the conditions were so 
clear that, given the localities between which it was 
desired to communicate, it was a mere matter of 
calculation to show what had to be done. “It 
would be quite easy,” he said at the time, “ to speak 
between France and England across the Straits of 
Dover.” 

It may be remarked in passing that among the 
first people Commendatore Marconi consulted when 
about to introduce his system in this country was 
Mr. Preece, and that the former received every support 
from the latter. But at an early date he expressed 
the opinion that though doubtless there was no 
question of the commercial value of the Marconi 
system for communication with lightships, isolated 
lighthouses, for shipping generally and for naval and 
military purposes, yet for commercial uses, such as 
telegraphic communication with France, the system 
must suffer in comparison with cables by reason of 
the slowness of its operation. We cannot avoid 
making one further quotation of his words on this 
subject. The Marconi method may, he said, “add 
to our systems at work. It cannot diminish the 
number of circuits at work. There may be many 
outlying islands that can be connected to the main- 
land, but this can be equally effective by my own 
electro-magnetic system. It must not be forgotten 
that this system of mine is (in 1899) in practical use, 
and that its use can be largely extended. It is also 
open to all, and is not restricted by patent rights. 
It is, perhaps, unfortunately for me, not in the hands 
of an enterprising band of capitalists. If it were, 
it would not have been so soon forgotten. It is 
capable of great improvement, and if an electro- 
magnetic receiver could be devised as sensitive as 
the coherer, it would work to equal distances, for the 
waves in each case extend precisely as far in one case 
as in the other.” 

Preece early foresaw the advantages which would 
accrue from the use of electric traction on railways. 
He had among the first been instrumental in installing 
electrical means for ensuring the safety of trains on 
railways, and long before electric traction was intro- 
duced he anticipated the gains which would arise 
from it. Quite early he prophesied increased accelera- 
tion, improvement of the general speed, reduction in 
cost per train mile and general economy, and—no 
doubt with the old Underground in his mind—he 
said, ‘‘ What it will do as a remover of bad smells 
and foul air and for personal comfort cannot be 
estimated. Time alone will enable us to assess the 
intrinsic value of public satisfaction acquired by the 
change.” 

When the Engineering Standards Committee was 
first appointed in January, 1901, its original instruc- 
tion was to consider the advisability of standardising 
various kinds of iron and steel sections. In the 
first instance, the Council of the Institution of Civil 
Engineers approached the Councils of the Institu- 
tions of Mechanical Engineers and Naval Architects 
and of the Iron and Steel Institute, requesting them 
to nominate members on the Committee. In Novem- 
ber of the same year the original reference to the 
Committee was enlarged so as to embrace the 
standardisation of locomotives and of tests for 
engineering materials, while in January, 1902, Sir 
William Preece suggested that the standardisation 
of electrical plant should be undertaken, and, it 
is understood, himself guaranteed the contribution. 
This action caused the Institution of Electrical 
Engineers to be approached, and, in consequence, 
the reference to the Committee was formally enlarged 
in June, 1902, so as to include this branch of engi- 
neering. Sir William became chairman of the 
sub-committee formed for the purpose, and he 
took the greatest interest in its proceedings. 

Sir William was a distinguished member of 
many institutions. He was President of the Institu- 
tion of Civil Engineers—of which he had become an 
associate in 1859—in the year 1898, and in his 
presidential address he had to deplore the death of 
Dr. John Hopkinson, Sir Robert Rawlinson, Mr. 
Harrison Hayter and Sir James Douglass. He was 
President of the Society of Telegraph Engineers— 
now the Institution of Electrical Engineers—in 1880s 
and was re-elected in 1893. He was elected a Fellow 
of the Royal Society in 1881, and was Chairman of 
the Council of the Society of Arts in 1901-2. Before 
this Society he had delivered the Cantor Lectures in 
1877 on ‘“ Recent Advances in Telegraphy.’” He 
was a member of the Physical Society, the 
Meteorological Society, and of the Royal Institution. 
He was also a leading member of the British Asso- 
ciation, having been President of the Mechanical 
Science Section in 1881. He was elected LL.D. 
(W. Penna., U.S.A.) in 1906, and D.Sc. (Wales) in 
1911. He was also a Fellow of King’s College. 

Sir William was created C.B. in 1894 and K.C.B. 
in 1899 on leaving the Post-office, as a recognition of 
his services to that Department. 

To give anything approaching a complete list of 
his publications, lectures, papers, &c., would be 
quite impossible in a note of this kind, but mention 
must be made of the book which he wrote jointly with 
Mr. (now Sir James) Sivewright, a ‘“ Text-book of 
Telegraphy ;” of another, the “‘ Telephone,’’ which 














he produced in collaboration with Dr. Maier ; and 
of a third, a “* Manual of Telephony,” in which he wag 
assisted by Mr. Stubbs. 

On leaving the Post-office in 1889, Sir William, as 
has been said, entered into partnership with the late 
Major Cardew, R.E., and his two sons. For the last 
three years the firm has carried on business under 
the title of Preece, Cardew and Snell, and has included, 
in addition to Sir William and his two sons, Messrs 
A. H. and Llewellyn Preece, Mr. J. F. C. Snell and 
Messrs. J. H. Woodward and 8. 8. Moore Eden, 
The firm has acted as consulting electrical e:gineers 
for the Colonies, for the Dominion of New Zealand, 
the Union of South Africa, the Buenos Aires ang 
Pacific Railway, &c.; has designed and carried out 
electrical supply undertakings for Bexhill, Llandudno, 
Londonderry, Warrington, Yarmouth, La Plata, 
Penang, Singapore, Shanghai, Sydney, &c., and 
electric tramways for Warrington, Yarmouth, Penang, 
&e. In all this work Sir William took a large art, 

In December, 1905, he was also retained, together 
with Mr. Robert Hammond and Mr. J. F. (©. Snell, 
to get out the details of the London County Council 
electric power scheme. 


JOHN HUTCHINSON SHARP. 

WE regret to have to announce the death of Mr, 
John Hutchinson Sharp, a director of the North 
British Locomotive Company. Mr. Sharp, who died 
on the 6th inst. at his home in Glasgow, after a very 
brief illness, was born at Farndon, Buckinghanishire, 
on July 15th, 1860. He was the eldest son of the 
late Rev. John Prior Sharp, of Longstowe, Cambridge. 


;shire, was educated at Uppingham, and served his 


apprenticeship with Sharp, Stewart and Co., Man- 
chester, of which firm his grandfather, Mr. John 
Sharp, had been one of the founders. He was 
thereafter associated with Sharp, Stewart and (o., 
both in Manchester and in Glasgow, to which latter 
city the firm removed in 1888 on acquiring the works 
of the Clyde Locomotive Company at Springhurn. 
In 1903, when the North British Locomotive Company 
was formed by the amalgamation of the three loco. 
motice building establishments in Glasgow, he was 
appointed the managing director of the Atlas Works, 
a position he still held at the time of his death. 

Mr. Sharp was an engineer who took a deep interest 
in locomotive design, upon which subject he was an 
acknowledged authority. Alike in business and in 
private life, he was esteemed as a man of great personal 
charm, and he endeared himself to all with whom he 
came in contact by his unfailing cheerfulness and 
courtesy. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


THE RAILINGS OF ST, PAUL'S. 


Sir,— In connection with a paragraph which appeared 
under *‘ Miscellanea ” in your issue of August 22nd _ the following 
may be of interest. A portion of the railings are in this city 
in High Park, where they were placed by Mr. J. G. Howard 
in 1875, round the tomb which he built in the park, and where 
he and his wife are buried. After their removal from St. Paul's, 
the railings were purchased by Mr. Mountcastle from Mr. 
Hogarth and sent on the steamer Delta for Toronto in 1874. 
The Delta went ashore five miles from Cape Chat Light. Some o 
the railings were recovered from the wreck and sent to Montres! 
They were brought from Montreal by Mr. Howard, and repaired 
by the St. Lawrence Foundry before being erected in their 
present position. The following inscription was placed on the 
railings by Mr. Howard, and is still in position : 

“St. Paul’s Cathedral for 160 years I did enclose, 
Oh, Stranger, look with reverence : 
Man, Man, unstable man, 
It was thow who caused the severence. 
** Nov. 18, 1875. ane J Pt 
Toronto, October 28th. P. W. Barnes. 


OVERLOOKED DUTIES OF CONSULTING ENGINEERS. 


Sir,—Your correspondent ‘A. E.” calls attention to the 
failure of consulting engineers to secure the supply of “* as made 
or erection drawings with or in advance of the work to which 
they relate, and also to their indifference to suggestions from 
abroad. Will you allow me. as one who has had considerable 
experience in dealing with these matters, to point out in reply 
that the failure to supply the drawings in time lies generally 
with the manufacturer, who fails to deliver them with the work 
to which they refer, and that one of the greatest difficulties 
experienced in dealing with colonial requirements is the failure 
on the part of the requisitioning department to give sufficient 
indication of their requirements upon the indent ? With the m st 
earnest desire to give the indenting officer what he wants, it Is 
impossible to do so, or at best a matter of chance, if these wants are 
not fully described. My experience has been that such full 
information is seldom given. 


London, November 7th. SHIELD. 


A. H. 


LONDON BRIDGES. 

Sm,—Southwark Bridge having ** told its tale,” let us hope 
there will never be another, nor any other westward to Black- 
friars, to spoil the prospect of that part of our beautiful river 

Bridges we must have, but superfluity will be wantonly 
wasteful if persisted in, even after an Act of Parliament has been 
obtained for the work by the public authority concerned. The 
time is just now when the question of traffic improvement mus! 
be taken up and considered as a coherent whole—possibly 01 
a fresh basis—-and when such piecemeal and detached scheme- 
may be found to be unnecessary. Suc’ it is averred they are 
and the £2,000,000 or £3,000,000 of public money held in reserve 
may be*expended to infinitely better purpose. ' 

November 7th. OB. 1.1. 
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RAILWAY MATTERS. 


1 opelled by a 25 horse-power petrol motor, 

2 et ele with « bore of 100 mm. and a stroke 
gr mm., has been constructed for the Stirling and 
Bridee of Allan Tramway Company. The drive is through 

wpecial gear-box to a bevel drive-box, the power being 
Pit 1 - chains from a double sprocket on the bevel drive 
wong 8 srockets on each of the two road axles. The 
= oe pg soe se of the drive is effected in the bevel-box ; 
os large bevels constantly mesh with a driving bevel 
pinion, and are carried on a clutch housing running on 
ball bearings, so that when the forward gear is in motion 
the other bevel runs idly, and vice versa. The clutch pedal, 
brake pedal, change-speed lever, reverse-clutch lever, 
and throttle-control lever are arranged in duplicate at 
each end of the car. The change-speed lever is detachable 
and is taken by the driver to whichever end he is driving 
from; it cannot be removed except when the gears are 
in the neutral position. The’ radiator for cooling the 
circulating water of the engine 18 mounted on the roof, 

Aw extensive system of lighting by gas has been adopted 
by the North British Railway Company at. its South 
Leith and Portobello goods yard. According to the 
Railway Gazette, in the South Leith yard there are 100 
lamps, all 22ft. above the rail level, wind and rain-proof, 
and complete with automatic distance lighters. The 
installation is on the Pintsch system of inverted gas lamps, 
it is complete and self-contained throughout. There 
are two rotary Pintsch compressors, each capable of dealing 
with 2400 cubie feet an hour. Each compressor is suffi- 
cient for 65,000 candle-power at full load, the pressure 
being 60in. There are 40 lamps, each giving 750 candle- 
power, with a consumption of only 13.02 cubic feet an 
hour, and a large number of lamps of 200 candle-power 
using only 3 cubic feet an hour. The scheme at Portobello 
is on a smaller scale than that at Leith. The plant con- 
gists of one Pintsch rotary compressor capable of dealing 
with 2400 cubie feet of gas an hour, and there are twenty- 
one 1000 candle-power lamps. In both cases the com- 
pressors are driven by gas engines. 

Tur Acting British Consul-General at Salonica writes :— 
The project of a railway line to link up the Greek and 
European railway systems, which for many years past 
has been mooted, is now on the point of being realised. 
The sanction of the Greek Parliament will be asked for 
the construction of a line from Gida on the Salonica- 
Monastir Railway to Papapouli on the Thessalian Frontier. 
The distance is about 56 miles, and the line will run along 
the Bistritza Valley and the sea coast to Katerina and 
Papapouli, where it will join the line to Larissa. Tt is 
expected that the construction of the line will take some 
fourteen months. 
running as it will along the coast, lies in the fact that it 
will join up the European railways with those of Greece. 
The interior of Western Macedonia and Epirus is to be 
opened up by other lines, which, however, are not yet 
definitely decided on. A line will probably be run from 
Sorovitch through Cozani to the old Greek frontier, and 
another from the Salonica-Monastir line to Janina and 
the Adriatic. 
of the foremost intentions of the new Government, and 
the interior will thus be opened up to motor traffic. 


Accorpinc to The Times, a notable engineering feat has 
heen performed at Sibley, Mo., by the Atchison, Topeka, 
and Santa Fé Railway, which has built a new bridge over 
the Missouri on the piers of an old one, and has worked 
the trains over the old and the new bridge without the 
delay of a single minute to traffic. The old Sibley bridge, 
built in 1884, was then thought capable of carrying the 
heaviest trains that could ever be used, but in twenty-five 
years its capacity was outgrown, and in thirty years some 
of the trains and locomotives became too heavy to pass 
over it with safety. The old bridge consisted of one 80ft. 
deck girder, one deck truss 197.5ft long, three through 
trusses each 396ft. long, one deck truss 247. 5ft. long, two 
deck trusses 172. 5ft. long, twenty-one viaduct spans each 
60ft. long, one deck girder 75ft. long, one deck girder 
20ft. long, and twenty-one viaduct spans each 30ft. long, 
making a total length of 4043ft. Its weight was 3566 tons, 
or 7,132,000 lb. The length of the spans and trusses of 
the new bridge is practically the same except at the south 
end, where a new pier was built between the first and 
second piers, and two girders of 100ft. each put in. The 
steel viaduct approach is 2000ft. long, the total length of 
the new bridge is 4060ft., and the weight is 9953 tons, 
nearly three times as great as that of the old structure. 
All the piers were enlarged to support the increased weight 
of the structure by encasing them in wooden forms which 
were then filled with concrete, steel reinforcing being 
employed to bind the concrete to the old piers. 


and 


Ir is doubtful, states the Railway Gazette, whether 
sufficient thought has been given to the possibility of 
reducing the cost of locomotive production by modifv- 
ing the style of the painting and general finish. Tt is held 
in this country that an attractively finished locomotive 
is in itself an advertisement for the railway company and 
an incentive to those who handle it to take a greater pride 
in their work, Tn other countries the methods adopted in 
this direction vary somewhat from those in vogue here, 
and im many cases, indeed, matters are pushed to the 
opposite extreme. Some attention has been given to the 
subject on the Highland Railway, where locomotive 
finish, though neat, has none of the artistic lining and 
other adornments found on several railways, and although 
the engines hardly look so smart perhaps, there is no doubt 
that the practice adopted has reduced very considerably 
the costs for time, labour, and material previously expended 
upon them. In America matters have gone from one 
extreme to the other. In the old days locomotives there 
were given @ carriage body surface and elaborately scrolled 
and artistically landscaped, whereas at the present time 
‘hey are painted in the plainest possible fashion and in 
many cases without any lining out of any sort. One 
leading chief mechanical engineer in that country some 
time back advocated painting the engines like bridges, 
"sing one or two coats of oil paint, and immediately a wave 
ol reform swept the railway paint shops of the country. 
lhe cost of engine painting, then reasonable, has been 
sradually growing less, and has been reduced to something 
like 50 per cent. of what it originally was. 


The chief importance of this line, | . J . 
concrete piers are carried by four reinforced concrete 
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‘alternate long and short sides. 


NOTES AND MEMORANDA. 


To accommodate electric power cables which will cross 
the river Seine on the 300-year-old Pont Neuf, Paris, a 
trench 4ft. wide and 7.5ft. deep is being cut through 
the solid masonry and flint rock concrete of the bridge 
structure with the aid of helicoidal wires and abrasive 
powder. The section trenched in this way, 550ft. long, 
was found to be too hard to be attacked by tools, while 
explosives were excluded for fear of weakening the vener- 
able arches. Four parallel wire cuts were made in each 
of the three sections, each roughly 200ft. in length. An 
18 horse-power motor operated the continuous-belt cutting 





wires, which were held taut by weights, while abrasive | 


powder was fed into the cuts. 


CoNncRETE reflectors are to be used in the lock chambers 
of the Pedro Miguel Lock of the Panama Canal in prefer- 
ence to enamelled steel reflectors, the choice being deter- 
mined by the lower price of the former, by the more suit- 
able light distribution effected, and by the restricted head- 
room which prevents the use of projecting fittings. The 
reflecting surfaces are of white enamelled concrete, and 
for overhead use four-sided reflectors are adopted, while 
in walls a single plane inclined surface is employed. In 
side wall illumination the concrete reflector is grouted into 
a wall recess, leaving a front shade with a semi-circular 
opening at the bottom, which permits outward reflection 
of light, while preventing glare due to direct vision of the 
lamps. 


WuatT seems to be a very valuable deposit of gypsum 
has been found in Western Australia. A company has 
been formed to work an area of 10,000 acres at Cowcowing 
Lake. The company employed the services of an analyst 
who put down bores 18ft. in depth, and on this calculation 
he estimated roughly that there were four hundred million 
tons of high-grade gypsum suitable for the manufacture 
of plaster of paris and gypsum products. The analysis 
of the gypsum is reported to vary from 85 per cent. to 97 per 
cent. pure gypsum. It is stated that all the plaster of paris 
used in Australia is at present being imported from America 
and Germany, and amounted last year to 103,153 ewt., 
valued at £22,754. The West Australian imports alone 
amounted to 8439 ewt., valued at £1374. 


In the course of an article in the Engineering Review 
Mr. Ewart S. Andrews describes an interesting steel dome 
now in course of erection in the Wisconsin State Capitol 
at Madison, Wisconsin, United States. The dome and its 
supporting tower form a steel structure independent of 
the remainder of the building. The dome is 90ft. in dia- 
meter at the base, and its summit is 236ft. above the ground 
floor, which is taken as the datum level; above the dome 
rises a lantern to an elevation of 267ft. Eight reinforced 


footings, and the sixteen steel columns of the structure 
are embedded in pairs in these piers. These columns 
extend to a height of 78ft., and are capped by plate 
girders forming a ring, course, octagonal in plan, with 
From this point at the 
top of the tower to the top of the lantern the superstructure 


The construction of good main roads is one | W@S designed as a steel frame building. The weight of 


the whole dome and substructure is 30,000 tons, and this 
is carried by the four reinforced concrete foundation piers 
on footings 16ft. thick, the pressure on the soil being 34 
tons per square foot. The weight of the steel work is 
3000 tons, of which 900 tons is carried in the substructure. 


A REPORT of a committee appointed to inquire into the 
subject of central station steam heating was presented 
at the recent convention of the National Electric Light 
Association held at Chicago, in the course of which the 
subject of utilising the waste heat from gas and oil 
engines for heating purposes was referred to. The report 
states that attempts were made more than twenty-five 
years ago along these lines. There are two distinct 
methods of utilising this waste heat :—(1) Heating water 
by means of exhaust gas, either by raising the temperature 
of the water discharged by the jackets of the engine or 
raising the temperature of other water. such as that in 
a closed hot water heating system, without making any 
use of the heat in the jacket water ; and (2) raising steam 
by means of the exhaust gases using as boiler feed either 
the jacket water or other water, with no attempt to 
utilise the heat contained in the jacket water. There is 
a number of reasons for the very limited extent to which 
the heat in the exhaust and in the jacket water has been 
utilised for heating buildings, the most important one 
being the comparatively small amount of heat available 
from these sources compared with the amount present in 
the exhaust of a steam engine carrying a similar load. 


EXPERIMENTS have been carried out to ascertain the 
danger from electric shock in directing a stream of water 
on a high-tension electric line. The resistance of a stream 
of water between the nozzle of a hose and a 12ft. length of 
No. 6 copper wire was measured. Energy was obtained 
from a 250,000-volt 50-kilowatt transformer, with the 
middle point connected by a low-reading ammeter to 
earth and one terminal connected to the line. Variations 
of frequency between 45 and 60 cycles with 20,000 volts 
showed no appreciable reactance of the stream ; resistance 
was calculated from current and voltage readings. The 
resistance of the stream rose with increase of water pressure, 
being slight for 6ft. to 10ft. lengths of streams, but was 
marked for 15ft. With a llin.-nozzle for 5000 and 30,000 
volts, critical lengths of stream were found up to which 
the resistance had a gradual increase, these being 17ft. for 
a 1{in. nozzle and 20ft. for a 1jin. With a stream length 
of 15ft. on a 50,000-volt line, a resistance of about 20,000 
ohms water path was obtained, giving a current of about 
0.25 amp. This would give the holder of the nozzle a 
severe shock and might be dangerous. With a stream 
length of 20ft. for a 1!in. nozzle, or 25ft. for a 14in. nozzle, 
the resistance was 800,000 ohms. This might be painful 
but practically not dangerous. The resistance of the 
body, being relatively low, is neglected. The fact that a 
nozzle is earthed through the stream of water in the hose 
was not found to eliminate danger to the nozzle holder. 
The resistance of this path from nozzle to earth, through 
the water in the hose when the latter was thoroughly 
insulated from earth, was found to be about 150,000 ohms 
per 100ft., which could not be depended upon to shunt 
much of the current from the man holding the nozzle. 




















MISCELLANEA. 


SrtncE the introduction of heavy motor wagons the 
Lancashire County Council’s expenditure on main roads 
has increased £30,000 per annum. 


THE automatic telephone system installed at Hereford 
has now been completed, and will be taken over by the 
Post-office before the end of this month. The exchange 
is on the Lorimer system, and consists of five switching 
units with a capacity of 100 lines each. Each of these 
units can deal with seven simultaneous outgoing and in- 
coming calls, which is sufficient to meet the demands of 
Hereford. 

DEFINITE steps have now been taken with reference to 
the Engine-room Heroes’ Memorial at Liverpool. The 
agreement, after being approved of by the Sites and 
Designs Committee in whose hands the matter was left, 
and submitted to the President, Lord Derby, has been 
signed by the sculptor, Sir William Goscombe John, R.A. 
The work is to be completed within two years. The 
Corporation has agreed to construct the foundations. 





THE Government proposes to erect an electric power 
station at a point on the Beckhampton Downs, about 
four miles from Devizes, Wilts, for use in connection with 
wireless telegraphy. The Postmaster-General, as lessee 
of the Crown, will require a supply of water from the 
Devizes Corporation’s works close by for the power 
station and residences to be erected in connection there- 
with. The quantity will not exceed 3000. gallons a day, 
and this the Corporation is asked to supply through a 
meter at Is. per 1000 gallons. 


A sTART has been made at Clydebank with the work 
of putting the massive turbines on board the new Cunarder 
Aquitania. Their total weight is about 1400 tons. To 
enable them to be lowered into the hull of the ship one of 
the four funnels was not placed in position. Each lower- 
pressure turbine—they are the biggest ever constructed— 
weighs about 425 tons, and a large touring motor car could 
comfortably be housed inside the casing of each. There 
are over a million turbine blades, which, if placed end to 
end, would reach over 140 miles. 


THERE is talk of the construction of new bone-burning 
works in Russia—one in St. Petersburg and another in 
one of the towns on the Volga. It is hoped that the latter 
will be constructed and put into operation very 
shortly. The moment appears to be well chosen for the 
extension of this industry, for the prices of the products 
of bone-burning have risen uninterruptedly for several 
vears. At the same time, it is to be observed that the 
Russian market has for long experienced a great scarcity 
of bone-burning products, including glue. 


REpty1nG to the toast of ‘‘ The Postmaster-General’s 
Health,” at the annual dinner of the United Kingdom 
Postmasters last Monday night. Mr. Herbert Samuel 
said the telephone service in the United States was 
undoubtedly more efficient than in this country, but it 
was not so efficient as ours would eventually be. He hoped 
this country very soon would give the lead to the United 
States and. Canada in the matter of automatic telephones. 
After fairly exhaustive tests the postal department in 
this country proposed to spend £100,000 for the establish- 
ment of automatic exchanges. 


In the course of his address to the Yorkshire branch of 
the Association of Mining Electrical Engineers at Sheffield 
on October 25th, Mr. H. C. Jenkins said he looked forward 
to the time when each colliery would become a huge genera- 
ting station, from which electrical energy would be distri- 
buted. It was important, he said, that members of the 
Association should broaden their knowledge of electricity 
as much as possible, because at all mining disasters the 
first question was whether electricity installed under- 
ground was the cause. Electricity was made the scape- 
goat wherever possible, and it was the duty of the mining 
electricians to disprove the charge. 


In a circular issued from the Home-office the Home 
Secretary has given notice of a draft regulation which 
he proposes to make under Sections 85 and 86 of the Coal 
Mines Act, 1911, amending Part IV. of the General Regula- 
tions of July 10th last. The object of the proposed regula- 
tion is to make it clear that the breathing apparatus re- 
quired to be used under Part IV. of the regulations must 
be of a self-contained type, and that the use of a smoke- 
helmet supplied with fresh air by means of a pipe and 
bellows will not be in compliance with the requirements of 
the regulations. Notices of objection must be sent to the 
Home Secretary within thirty days from the date of the 
issue of the circular. 


SPEAKING recently at Leeds, Sir Corbet Woodall 
said co-partners believed that there was something to be 
said for the policy of leading men on the wav to a high 
ideal, in the best interests of their country and the indus- 
trial community, through their pockets. They were not 
ashamed of the plain money basis of their patriotic and 
social structure. By that agency the labourer got an 
education in the origin cf wages and profits alike, which 
could not but redound to the ultimate advantage of the 
country. Collectively, co-partnership made the whole 
body of men in any business where it existed an active 
working partner in the concern, and when men realised 
that this was the case they would not readily, as their 
collective stake in the business grew, declare war against 
their own property. 

THE Postmaster-General has appointed a Committee 
to consider how far, and by what methods, the State 
should make provision for research work in the science of 
wireless telegraphy, and whether any organisation which 
may be established should include problems connected 
with ordinary telegraphy and telephony. The Com- 
mittee’s office is at 6, Catherine-street, Strand. The names 
of the members of the Committee are as follows :—The 
Right Hon. C. E. H. Hobhouse (Chairman), the Right Hon. 
Lord Parker of Waddington, Sir Joseph Larmor, F.R.S., 
Sir Henry Norman, Dr. R. T. Glazebrook, F.R.S., Mr. 
W. Duddell, M.I.E.E., F.R.S., Mr. R. Wilkins, C.B.., 
Rear-Admiral E. F. B. Charlton, R.N., Sir Alexander 
King, K.C.B., Mr. W. Slingo, Commander F. Loring, R.N., 
Major the Hon. H. C. Guest, Commander J. K. Im Thurn, 
R.N. 
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SHEFFIELD WATER SUPPLY—THE EWDEN 


( For description see page 510) 
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Fig. 3—SITE OF THE BROOMHEAD RESERVOIR 
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Fig. 4—THE VALLEY FROM WIGHTWIZZLE LANE 
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Fig. 7—BROOMHEAD, MILLT BRIDGE Fig. 8-PACKHORSE BRIDGE 











Fig. 9-UPPER REACHES OF THE EWDEN BECK Fig. 10.-EWDEN BRIDGE 
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not necessarily for publication. hut as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

4 = We cannot undertake to return drawings or manuscripts ; 
therefore request correspondents to keep copies. 


DEATH. 


On November 3rd, at Colchester, WILLIAM WARNER Jupp, M.I. Mech. E., 
Consulting Engineer, and Lecturer to the Colchester Technical School. 
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Workshop Management. 


A Great deal has been written and said about the 
so-called scientific management of factories, but, 
so far as this country, at least, is concerned, it may be 
safely said that little change is apparent in our 
methods. In America, too, the home of this par- 
ticular science, we suspect that, generally speaking, 
there is more talking than doing, and that, like a 
stage crowd, the same works are presented over and 
over again in slightly different guises by different 
speakers and writers. The result is impressive, 
but unconvincing. Recently there has been pub- 
lished a report by the American Society of Mechani- 
cal Engineers on this subject, in which quite a long 
list of industries which have adopted “some form 
of labour-saving management” is given. It is 
impossible to tell from the list exactly how many 
works are covered, but in view of the saving words 
‘in some form” the loss is not great. All works, 
without exception, which make any pretence to keep 
themselves up to date adopt labour-saving manage- 
ment “‘in some form,” and until we know exactly 
what is implied the list means nothing. 

To the pioneers of the movement—Taylor and 
Gilbreth, for example—scientific management means 
something quite definite. At the back of the minds 
of both of them is the conception of a factory as a huge 
machine tool. They do not look upon men and 
women as men and women, but as so many parts 
of the great machine. These parts have to be regu- 
lated with the same nicety as turret head tools. 
They must do just the right thing at the right moment 
and for the right length of time. The management is 
the cam wheel that controls them. The cams them- 
selves, in the Taylor system, are schedule cards. 
These cards tell them exactly what they are to do ; 
what tools they are to use; and for how long they 
are to use them. The lubricant is the bonus. If the 
machine is well lubricated it works faster. Too 
much lubricant must not be used; only just enough 
to get the best result. The part—the man or the 
woman—is asked to use little or no intelligence— 
modern machine tool methods do not require it—but 
the more dexterity it has the better. Here Gilbreth 
comes in. He improves the efficiency of the machine 
by picking out the bits of lost motion and getting rid 
of them. His forte is motion-study. His particular 
line is brick-laying, but his system is applicable, 
mutatis mutandis to mechanical engineering. It is 
his ambition to see that no movement that the 
operator makes is wasted. If he bends his back to 
reach a lever that is lost motion. The lever must be 
placed in such a position that his hand falls on it 
without any flexion of the back-bone. Not a 
muscle in the body must be used that does not have 
its equivalent in useful work done. The idea of 
these two men has something of the magnificent in it 
—as long as we are prepared to accept their premise, 
that men and women are details of a machine tool. 
We are told in the report, to which allusion has 
already been made, that the system appeals to the 
artisan. It is not difficult to believe. Men and 
women may get higher wages by this method, and 
they have less, almost no, responsibility. They are 
not expected to think. The ‘“ bureau” does that 
for them. They are scheduled and motion-studied 
out of men and women ; they are parts of the machine. 
This, we say, is quite a definite conception of scientific 
management ; we know what is meant, and accept 
or reject it as our humanity dictates. But “some 
form of labour-saving management ” leaves us much 
more latitude. In place of the three-score or so 
industries named in the report we might, in the 
old country at least, put down the name of every 
industry known to the Board of Trade. There is not 





in the United Kingdom the same need to economise 
labour costs that there is in America, but, neverthe- 
less, no works manager would be worth his salt 
who did not endeavour ceaselessly to make his labour 
bill per unit of output lower. To call this scientific 
management is simply to give a high-sounding title to 
an old and well-understood thing. The manager 
who pulls out an old machine and puts in a new one, 
who takes down rope-driven travellers and erects elec- 
tric cranes, who adopts automatic machinery in the 
place of hand tools is, if you like to call him so, a 
scientific manager. But the epithet seems unneces- 
sary. We should call him not a manager, but a 
muddler in this country if he did not do these things, 
and we should expect before many years were over 
to see him or his firm in Stubbs. It is the ordinary 
doctrine of works that better methods must be 
adopted as soon as they present themselves. It is 
scientific, of course, but to call it scientific is like 
speaking of the common pump as a philosophical 
instrument. There is a broad gulf between this kind 
of management and management of the Taylor- 
Gilbreth kind. Frankly, we do not believe the 
latter would be tolerated by the workmen of England 
and Scotland. We do not believe they would submit 
themselves to the route-card, and we are doubtful 
if they would accept the teachings of the motion- 
master. The engineer learns—it is one of the first 
things he does learn—that he must treat metals 
according to their nature; he also learns that he 
must treat men according to their nature. Americans, 
before now, have come to the old country with 
“ideas”? ; they have come here believing that they 
can run Anglo-American works on pure ultra- 
American lines. Rarely, if ever, has the experiment 
been a success. The American system of management 
is bureaucratic. It requires about one “ superior 
person’ to every four and a-half workmen or so. 
Here the ratio is far greater. We deem one black coat 
sufficient for the needs of nine to a dozen producers. 
The amount of unremunerative clerical work involved 
in the American system is astounding, and it is very 
difficult indeed to believe that it is profitable. At 
any rate, its success here has been rare. The proof 
of factory management is to be found in the sales 
department. Unless scientific management enables 
us to produce more cheaply or more quickly than 
before, then it is of little avail: We have yet to learn 
that British works managed on American lines have 
paid higher dividends than British works managed 
on British lines. 

In considering modern management we must 
avoid falling into the error of contrasting new works 
with old works. The pragmatic person who visits 
foreign countries to find out the faults of his own is 
generally shown the best and newest. If he will 
break away from guides, who are anxious to give him 
a good impression, he will find in Germany and 
America works very like the average works at home, 
and if he will seek the best in this country he will find 
it equal to the best elsewhere. If every factory could 
be pulled down once every ten years, then there 
might be some hopes of keeping pace with the pro- 
gress of machine tools and appliances and factory 
methods. That is clearly impossible—it is not a 
business proposition—and the best must be done 
with things as they are, whilst correcting them step 
by step as circumstances permit. All this talk about 
scientific management has, at least, done this good— 
that it has made us less content with antiquated 
machines, badly lighted, badly ventilated, insanitary 
and unhealthy shops, and made us desire the clean, 
wholesome, well-ventilated, properly warmed and 
properly lighted shops that alone seem congruous 
with the elegant methods of the route card and 
motion-study. ‘The first step towards improvement 
in far too many works, not only in England and 
Scotland but in Germany and America as well, i 
to be sought in the betterment of the shops themselves. 
We are convinced that where the works are kept 
tidy, where they are well lighted and ventilated, 
and where there is sufficient warmth to prevent the 
men shivering at their tools and benches, not only a 
better quality of work, but a better quality of work- 
man results. It is no use discussing motion-study 
when the workman has to dodge round with a flaring 
gas jet to see what he is doing, nor to draw up schedules 
where the men are too cold or too hot, or too dirty, tu 
work at their best. It is not so much the best works 
that want scientific management as the worst works 
of America and Germany and Great Britain that 
need thorough reforming. 


Wireless Telegraph Committee. 


Harp upon the heels of things connected with 
wireless telegraphy that are better forgotten comes 
the announcement of the appointment by the Post- 
master-General of a Committee to consider how far, 
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and by what methods, the State should make pro- 
vision for research work in the science of wireless 
telegraphy, and whether any organisation which may 
be established should include the investigation of 
problems connected with ordinary telegraphy and 
telephony. The Committee, as may be seen from the 
list on another page, is, on the whole, a strong one, 
and comprises representatives of all the interests 
concerned—scientific, engineering, military, naval, 
commercial, and administrative. There are some 
notabie omissions, but on the whole its constitution 
will be approved, and it very properly excludes those 
scientists and engineers who have been associated 
with the development of particular systems. Although 
the terms of reference suggest that ordinary tele- 
graphy and telephony may be included in a pro- 
gramme of research work, it is hardly likely that 
any such investigations will be undertaken. There 
is in these fields the requisite amount of healthy 
commercial competition to ensure progress, and 
the Post-office department, which has absolute con- 
trol of the telegraph and telephone business, is quite 
capable through its own engineering department of 
initiating any experimental work which may be 
necessary. 

That is not the case in the field of wireless tele- 
graphy, where reliance for commercial work has 
largely to be placed upon one system, and if the 
intention in appointing this Committee is to encourage 
by means of State-aided research the evolution of 
other methods of operation, then the action now taken 
is to be commended. Undoubtedly there is ample 
scope for research in a field of science which has been 
so little explored, and the fundamental facts in con- 
nection with which are still the subject of dispute. 
Neither the nature of the waves employed in radio- 
telegraphy nor the mode of propagation have yet 
been definitely determined. Mathematicians and 
physicists are still in dispute on basic conceptions, 
and it is idle to suppose that progress in the applica- 
tion of wireless telegraphy to commercial needs is 
not hampered by the uncertainty which exists with 
regard to first principles. A good deal of work is, 
of course, already being carried out by the advocates 
of the unquenched and quenched spark, the arc, 
the machine, and other methods of operation. Then 
the Radio-telegraphic Committee of the British 
Association is at the present time engaged in drawing 
up a somewhat ambitious programme of research 
work, and an effort is being made through the various 
wireless societies which have come into operation to 
organise amateur wireless workers, of whom there are 
now about 1000 holding licences, for the collection 
of data to assist the investigations which are to be 
put in train. Further than this, the Post-office is 
engaged in experimental work. A well-equipped 
laboratory is now at the service of the wireless depart- 
ment of the engineering section, and a good deal of 
useful research on the experimental side is being 
carried out. If care is taken in any researches 
which may be initiated by the new Committee to 
avoid overlapping there is clearly a field to be covered, 
and if, as is believed, it is in contemplation to establish 
a wireless telegraph department of the National 
Physical Laboratory, the record of that institution 
holds out promise that the work would be efficiently 
performed. Dr. Glazebrook is a member of the 
Committee, and the representation of the Post-office 
on that body, which includes the engineer-in-chief, 
is sufficiently strong to suggest that any programme 
of research work would be drawn up with direct 
reference to the needs of the public service. 

There are several problems in radio-telegraphy 
which still await solution, in addition to those con- 
nected with the nature of the waves and the method 
of propagation. Rival theories concerning the 
existence and functions of surface and space waves 
have to be reconciled, the exact causes of the well- 
known day and night effects completely explained. 
Attention should be particularly directed to the 
elimination of those atmospheric disturbances which 
affect the speed of operation. Higher speeds of 
transmission are among the most important require- 
ments, and can only be brought about by the evolu- 
tion of more sensitive types of receivers and more 
efficient methods of relaying received signals. It 
would be advisable also that a research should be 
made with regard to the comparative freedom from 
atmospheric disturbance when using continuous 
waves. Further experiments with the heterodyne 
receiving system are also necessary. Attention should 
he given to the improvement in directive antenne, 
a special need being a form of antennze which would 
radiate a large power at relatively low frequency. 
There is also need for research directed to the general 
improvement in the form of antenne employed. 
The whole subject is a very fascinating one in view 
of the growing commercial use of wireless trans- 
mission, and it cannot be doubted that intelligently 





directed research might easily have the effect of 
putting the State in possession of a system which 
would have a far higher efficiency than any now avail- 
able, and place the national service in a position of 
less dependence upon a single commercial organisa- 
tion than is now the case. 


Centralisation of Electricity Supply. 


Mucus useful work for the benefit of the community, 
especially of manufacturers, has been accomplished 
by power supply companies in different parts of the 
country, particularly in Northumberland and Durham, 
although there is little doubi that certain under- 
takings in other localities were promoted in advance 
of the times, and are suffering the usual fate of 
precursors. Three years ago Dr. Ferranti placed before 
the Institution of Electrical Engineers an ideal of 
what electricity supply should be, and more recently 
Mr. C. Vernier, in his presidential address to the 
Newcastle local section of the Institution, pointed 
out that the first step towards the achievement of 
that ideal must inevitably be the centralisation of all 
coal-fired generating plant in large power stations 
supplying in bulk extensive districts. Only thus 
could the benefit of large outputs and increased load 
and diversity factors be obtained. As far as possible, 
these stations should be inter-connected, whilst all 
available sources of waste fuel should be utilised. 
During the further course of his address the President 
referred to the circumstance that Germany is at 
present wrestling with the problem of the centralisa- 
tion of power generation, and he mentioned that the 
co-operation of municipal authorities with private 
enterprise is being secured either by the purchase of 
municipal undertakings outright or by the municipal 
or communal authorities being given a financial 
interest in the supply works and representation on 
the board of the company acquiring or erecting the 
works. By a coincidence the presidential address 
has been speedily followed by the issue of an official 
report from the British commercial attaché at Berlin, 
which deals with the identical question of electricity 
supply in Germany, and particularly with the problem 
of the control of undertakings by companies jointly 
formed by local authorities and large manufacturing 
firms or electrical financing institutions which are 
also associated with manufacturers. 

It might appear on first consideration that co-opera- 
tion between private enterprise and municipal 
authorities in Germany was a novelty, but this is far 
from being the case, as will be found on reference to 
the article on “ Electric Supply Stations in Agricul- 
tural Districts,” which was published in these pages on 
October 7th, 1910. It was there shown that the 
problem had already been in course of solution for 
several years; that power distribution on a large 
scale was being undertaken by the Rhenish-West- 
phalian Electricity Works, of Essen, the Upper 
Silesian Electricity Works, and the Mark Works ; 
and that to a considerably less extent these bigger 
concerns had been emulated by 125 overland or cross- 
country stations serving numerous small localities 
having an agricultural and industrial population. 
Since that time progress has been made by the develop- 
ment of existing works, the erection of numerous other 
overland stations, and the extension of the system of 
co-operation between local authorities and private 
companies. The financial results of many overland 
stations have been unsatisfactory, as was set forth in 
this journal three years ago. Conditions in the 
meantime have improved in various cases, whilst 
other works have yet to prove their commercial 
capabilities. But although they represent examples 
of concentration, we must not confuse these smaller 
stations with power supply works of a capacity of, say, 
100,000 horse-power and upwards. The Berggeist 
Works of Bruhl, for instance, is a large overland 
undertaking, which furnished 26,930,000 kilowatt- 
hours in 1912-13 and earned a dividend of 4 per cent. 
on share capital of £200,000, whilst the loans made 
by local authorities amount to £238,000. In the 
case of the Upper Rhenish Power Works, which 
formerly belonged entirely to the Muhlhausen Muni- 
cipal Council, the output in 138 localities was 
35,930,000 kilowatt-hours in 1912-13, and _ the 
dividend is 6 per cent. on capital of £625,000. A really 
large power undertaking is that of the Rhenish- 
Westphalian Electricity Works Company, which 
has a combined share and loan capital of £3,800,000. 
in which local authorities have a financial interest. 
The company’s report for 1912-13 shows that the 
connections are equivalent to 135,674 kilowatts, 
as compared with 100,000 kilowatts in the preceding 
year. The output in the first-named year was 
118,530,000 kilowatt-hours. If the undertakings 
associated with the company are included, the total 
connections are equal to 225,000 kilowatts and the 
area of supply is 3782 square miles. ‘It is of interest 





to note that the company, whose station is situated on 
the coalfields, has paid a dividend of 8 per cent. in each 
of the past seven years. It should also be mentioned 
that still larger overland stations than those pre. 
viously referred to are in course of erection, or are 
in contemplation, in various parts of that country. 

The prospective expansion in the production of 
electrical energy on a large scale in Great Britain. 
apart from the extension of the existing power supply 
works, however, cannot depend upon the importation 
of any scheme or system from abroad, where the 
conditions are quite different from those prevailing 
in this country. If it is possible for local authorities 
in Germany to take up a financial interest in com. 
panies, it is not permissible for them to do so in this 
country. Even if the contrary were the case, any 
large scheme of supply would probably be wrecked 
by the petty jealousies of authorities. If, then, the 
local authorities are at variance with each other. 
and are also mostly opposed to companies, tlic time 
is arriving when it should be the duty of Parliament 
seriously to consider whether local interests are to 
be any longer allowed to impede the general interests 
of the community by obstructing the supply from 
large generating stations in districts which are most 
favourably situated for obtaining cheap supplies of 
fuel, such as coal, coke oven gases, and blast furnace 
gases. It certainly seems desirable in the veneral 
interests that the powers possessed by local authorities 
with regard to wayleaves, overhead wires, &c., should 
be curtailed. Their position might be overcome by 
promising them ashare in the profits earned by large 
undertakings, as is done, for instance, in Berlin, 
where the Municipal Council has received £196,000 
from the Berlin Electricity Works as its share in 
the profits earned in 1912-13, but a better plan would 
be to take away the power of municipalities wilfully 
to obstruct such developments. 








BOILER AND ECONOMISER EFFICIENCY AND 
DESIGN. 
By ROBERT H. SMITH. 


No. II,* 


CALORIFIC VALUE OF BRITISH COALS. 


In British coals the percentage of sulphur varies 
largely, but sulphur has so small a heating value that 
[ have not considered it worth while to complicate 
the results by taking any account of these variations 
in this percentage. I have taken account of the 
sulphur simply by adding to the carbon percentage 
a small percentage representing the average of the 
sulphur in British coals. The percentages of hydrogen 
vary over a very considerable range from about 
4} up to 5}, or even 5} per cent. The percentage 
of oxygen varies in still larger ratio, viz., from about 
4 per cent. or a little less up to 10 per cent. or a little 
more. But in the chemical calculation of the calorific 
value it is customary to allow heating value to the 
hydrogen only in excess of one-eighth of the quantity 
of oxygen, and it so happens that throughout the 
whole range of Scotch, Welsh, Newcastle, Lancashire, 
and Derbyshire coals, the ratio of (H — } O) to the 
carbon percentage is very nearly constant. ‘The 
lowest value is for average Derbyshire coal -(46, 
and the highest value is for average Scotch coal - 056. 
Therefore, for the sake of simplicity in calculation, 
I have assumed that this ratio of (H — } O) to the 
carbon percentage may be taken as constant. I have 
made full calculations from a complete analysis of a 
great number of British coals, and I find that the mean 
of this ratio is -0522; and, introducing the ratio 
between the ealorific value of pure hydrogen to that 
of pure carbon, I find that a very close average allow- 
ance for the heating value of the free hydrogen 1s 
made by multiplying the percentage of carbon by 
the factor 1-1566. The result is that the calorific 
value or heat of combustion of any British fuel can 
be taken in simple proportion to its actual carhon 
percentage ; and the proportion is given by 

H, = 17,125 C. 

Here the carbon percentage C must be taken as that 
in the coal as actually fired upon the boiler grates, 
whether it be dry or wet in any small or large 
degree ; that is, for practical use the carbon per- 
centage is not to be taken as that obtained in the 
laboratory, which is always for thoroughly dry coal, 
but is to be estimated according to the average con- 
dition of the coal as supplied to the stokers. 

It must be understood also that the value of H, 
to be chosen for practical calculations ought to make 
allowance for the waste of unburnt carbon disappear- 
ing along with the ash and clinker and in the shape ©! 
soot deposited in the flues. Thus the heating value 
to be used is always considerably less than the text- 
book values given for the various qualities of coal used 
as the result of laboratory tests. It is easily recoy- 
nised that the real quantity which is of importance 
in the generation of steam is the combustible actually 
used in the boiler furnaces for the generation of heat, 
and not that which can bé used under the best and 
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fined possible conditions that can be arranged 
py help of elaborate apparatus in a laboratory. 
“This straight line law connecting H, and C is placed 
Diagram 1 as a straight line, the scales for read- 
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(a) Line giving H-, heat of combustion of fuel per Ib. in terms of (, 
the carbon percentage in the fuel. 

(b) Curve giving n, ratio of air supply, in terms of CO., the percentage 
of carbonic anhydride in the tlue gases. 

(¢) Group of lines giving /, the integral specific heat per 1 deg. of the 
flue gases in terms of n and of H-, for values of H- from 7500 to 14,000 
with 500 differences. 


ing it being along the top and right-hand edges of 
the diagram. By help of this line one can obtain 
either H, from C or C from H,, whichever quantity 
is furnished in the data supplied by one’s customers. 

Nextly, this reduction of the whole heating value 
of the fuel to a simple equivalent carbon percentage 
enables one to formulate h, which equals the specific 
heat per | deg. rise or fall of temperature of the whole 
weight of flue gas produced by the combustion of 1 Ib. 
of fuel, in equally simple manner in proportion to the 
Cor H,, because the quantity of air chemically required 
per 1 lb. of fuel becomes a simple multiple of the 
carbon percentage. In British units the pounds of 
air required equals 13-45 C, and this again equals 
7:854 H. 10-*. With a value of C = -78, this 
gives 10} lb. of air chemically required per pound. 
If one neglects the small weight of ash, clinker, and 
soot, the weight of the flue gases per pound of fuel 
thus becomes 13-45 C + 1 when no excess of air is 
admitted to the furnace, and when the air admitted 
to the furnace is m times the quantity chemically 
required, the weight of flue gases becomes 13-45 C n 
+ 1. This omits reference to the steam in the 
flue gases produced by the evaporation of the water 
in the fuel, or by the use of steam jets to stimulate 
the fire grate combustion. Reference to this omission 
will be made immediately. 

The CO, recorders measure the ratio of the volume 
of CO, gas to the whole volume of the flue gases. This 
ratio by volume is practically the same as the ratio 
by weight, so that to a close degree of approximation 
the CO, record can be considered as one of weight 
percentage. Now the weight of CO, gas generated 
under the supposition of the complete combustion 
of the combustible matter in the fuel is strictly pro- 
portionate to C, the carbon percentage ; and it results 
that, in establishing a relation between CO, per cent. 
and n, the carbon percentage cancels out, and the 
relation becomes the extremely simple one of 

n = 27-26/CO, per cent. — -1. 
This -1, which is taken as a constant in this formula, 
is not really exactly constant. It really equals 
074 {1 — (1 — w) A} (1 — w) C, 

where A is the percentage of ash in the fuel and w is 
the percentage of water in the fuel. I have caleu- 
lated a series of 36 values of this constant for values 
of C varying from 70 to 80 per cent. and for values 
of w varying from nothing to 15 per cent., and 
values of A ranging from 4 to 12 per cent. The 
smallest value is -0814 for w = O, and C = 80 per 
cent., and A = 12 per cent.; and the largest value is 
‘1201 for C = 70 per cent., and w = ‘15 per cent., 
and A = 4 per cent. For C = 70 per cent. and w = O 
and A = 4 per cent., the value is -1015, and for 
( — 80 per cent. and w = 15 per cent. and A = 12 per 
vent., the value is -0977. It is thus seen that the 
variation of this constant is so small as to be quite 
negligible, and the simple average value of <1 is an 
uinply sufficient approximation for practical purposes. 

rhe convenience of this simple relation between n 
and the CO, percentage is evident. It is the same for 
all qualities of British coal. On Diagram 1 it is 
plotted out as a hyperbolic curve to the equation 
Ziven above, and from this curve the value of » can 
he confidently read off for any CO, percentage sup- 
plied from the records or stated on the responsibility 
of the customer of the manufacturer of the plant. 








DETERMINATION OF H. 

The specific heat per 1 deg. temperature of the 
total flue gas per pound of fuel burnt.—Nextly, 
this approximate constancy of the ratio of the 
free hydrogen to the carbon in all British coals 
leads to an almost equally simple formula for 
calculating h, viz., the heat given up per 1 deg. 
fall of temperature by the whole flue gas generated 
by the combustion of 1 Ib. of fuel. The proportion 
of the part of this gas coming from the admitted air 
is proportionate, in the first place, to C or to H,; 
and, in the second place, it is proportionate to n, 
the ratio of the surplus air. The other part, which is 
quite small, in comparison with this first part, is the 
gas directly due to the conversion of the solid fuel into 
gas. The result is that 

h = -3 + 3-2Cn for both British and metric 

measures, 
= +3 + 1-87 H.n 10-4 for British measures. 
= -3 + 3-36 H. 10-4 for metric measures. 


Here, again, the constant -3 is not really an exact 
constant, but depends upon the quantity of moisture 
and of ash in the fuel. But as the result of very 
numerous systematic calculations for all classes of 
fuel with all degrees of moisture up to 15 per cent., 
and all degrees of ash up to 12 per cent., I find that 
this term varies to so small a degree that its variation 


|is negligible. The very lowest value is 0-28, and the 
highest value is 0-3425. 


As h itself is practically 
never below 3, even for the poorest and wettest 
qualities of coal fired in the best manner, and is much 
more commonly between 5 and 7, rising with the 
quality of coal and and also rising with the badness 
of the firing; this extreme variation of 0-06 in 
this constant is negligible, especially as one never 
knows with exactitude the value of n. In Diagram 
No. 1 the values of / are plotted as a series of straight 
lines co-ordinated with n, each straight line being 
for one heating value of the coal, and the straight 
lines ranging from H. = 7500 up to 14,000. From 
this diagram, therefore, as soon as n is read off from 
the CO, curve upon the same diagram, and as soon as 
the quality of the fuel is approximately known, the 
value of h can at once be read off, the scale for h 
enabling one to read it to a difference -01, which 
is closer than the data actually supplied ever justifies 
one in assuming knowledge of this quantity. 

In practical calculation, whenever h is to be used 
by itself, its value ought to be read off this diagram. 
But in algebraic calculation and the deduction of 
furtherjformulas I have found it a great convenience 
to eliminate the small constant 0-3. For this purpose 
I have substituted the still simpler formula 

h = 2H, 10-‘ n. 

This simpler formula agrees exactly with the more 
accurate one when n = 2 and H. = 11,540 British 
units, equal to 6410 metric units, which appears to 
me to be a good average for the actual condition as 
regards moisture and ash of the coal used under 
British boilers. At this point h = 4-616. At 
n = 1} and H, = 10,000 and h = 3-1, the simpler 
formula gives an error in defect of 0-10. When 
n = 3and H. = 13,000 and h = 7-59, the simpler 
formula gives an error in excess of -21, and its error 
in excess is -43 when n = 4 and H. = 14,000 and 
h = 10-77. Although in extreme cases this error 
may be worth taking account of when it is possible 
to use h separately, still in a lengthy, laborious, and 
complicated algebraic development of the subject its 
neglect will not produce any errors comparable with 
those certain to arise through the slight non-corre- 
spondence of the physical laws with the mathematical 
laws assumed in the investigation. 








TRAIN CONTROL IN AMERICA. 


THis was the title of an editorial article that 
appeared in THE ENGINEER of March Ist, 1912, in 
which we showed that after spending 50,000 dols. 
—say, £10,000—per annum for five years the Block 
Signal and Train Control Board of the Inter-State 
Commerce Commission had, out of 912 schemes 
submitted to it for inspection, only found three that, 
in the opinion of the Board, would meet its conditions 
as to the automatic control of trains. Our comments 
then were based on the fourth report of this body, in 
which complaint was made that the railway companies 
of the United States had been lax in developing 
automatic train control. We pointed out, however, 
that this was not the real remedy, and found confirma- 
tion for our statement in the very report in question. 
We quoted, and would again quote, the following :— 
‘* But when all is said that can be said in favour of the 
use of automatic safety devices, it still remains true 
that they correct none of the fundamental defects 
in American railway practice—bad methods of 
operation and management, inefficient supervision 
and inspection, poor discipline and lack of co-opera- 
tion between the different branches of the personnel, 
deficient structures, roadway and equipment, all of 
which introduce fundamentally dangerous conditions, 
still exist and cannot be remedied by the use of 
automatic appliances.”’ This report was sent for- 
ward to Congress with the recommendation of the 
Inter-State Commerce Commission that the block 
system ought to be made compulsory ; but, it should 





be noted, no recommendation was made as to auto- 
matic train control. The Board had earlier said that 
no useful purpose would be served by a continuance 
in office, which view was supported by the Com- 
mission, and so the Block Signal and Train Control 
Board ceased to exist on June 30th, 1912. 

But before the Block Signal Board went out of 
being it issued a further and final report, which also 
shows that we are right in our contention that disci- 
pline is more needed in the United States than auto- 
matic train control, or probably even the block system. 
Here is one quotation from the final report :—*‘ In 
signalling many instances have been found where 
signals were out of order ; portions of the track with- 
out track circuit protection; signals improperly 
located amid surroundings which tend to create 
confusion in their observance; lack of sufficient 
tools, lanterns, and flags; giving of hand signals 
from interlocking towers ; drawbridges without any 
kind of protection; and many cases where inter- 
locking towers were found in a filthy condition. In 
methods of operation, practices such as the handling 
of train orders in cramped quarters and amid con- 
fusing surroundings; allowing some trains to pass 
block signals in the stop position without stopping ; 
practices connected with the flagging of trains, 
particularly trains which are not fully manned, thus 
requiring the flagman to perform services liable 
unduly to take his attention away from flagging, are 
some of the many defects or deficiencies to which 
our attention has been called.” Further on comes 
the very striking observation :—‘“‘ As regards methods 
it may be said that on the large majority of American 
railroads excellence of administration is nullified by 
faulty organisation, magnification of individual 
function to the detriment of team work, and by an 
almost entire absence of a definite system of broad 
training of subordinates for higher duties. These, 
and the shifting of responsibility from one officer or 
department to another, prevent the attainment of that 
high order of discipline and morale which must be 
had if carelessness is to be overcome and skill and 
painstaking loyalty govern the acts of the men on 
whom the public must depend for safety in travel.” 

Yet, despite this, the American lay Press is, as a 
consequence of several serious accidents within the 
last two years, agitating for another investigation. 
The New York, New Haven and Hartford Company 
has been the principal sinner to bring this about. 
Since July, 1911, it has had four collisions, in which 
over fifty lives have been lost, due primarily to 
drivers passing signals at danger. Other accidents 
of the same sort have happened on other lines, and 
one of these, i.e., a collision on the Pennsylvania, 
in which a driver was killed but no passengers, gave 
the inspector of the Inter-State Commerce Com- 
mission an opportunity of pointing out that within 
the last two years there have been, on the railways 
of the United States, fifteen collisions in which a total 
of 105 lives have been lost, owing to drivers ignoring 
signals, which record, by the way, has since been added 
to by the disaster at North Haven on September 2nd. 
in which twenty-five lives were lost. The piquancy 
of the situation is that in most of these accidents the 
block system has been in operation, and therefore 
the agitation of the Inter-State Commerce Commission 
for the block system is disarmed. The Commission 
has therefore changed its front and is asking for 
automatic train control. At least, such is the sug- 
gestion in the latest accident report of the Com- 
mission, 7.e., that already referred to, relating to an 
accident on the Pennsylvania Railroad. This report 
said :—‘‘ Even the most modern system of fixed 
signals does not guard against nor provide any pro- 
tection against the failure of enginemen properly to 
observe and obey the signal indications.” The situa- 
tion, therefore, appears to be that in December, 1912, 
the Block Signal Board considered that discipline 
was wanted and that the Inter-State Commerce 
Commission considered that the remedy was the 
block system. No wonder, then, that, when the 
House of Representatives recently voted 25,000 dols. 
“to investigate block signal systems and other 
safety devices,” the Evening Post (New York) said 
that ‘“‘such an appropriation would be an indefensible 
waste of public funds.” As yet the Senate has not 
passed the appropriation, so we will say no more 
except to quote, in full approval, the following from 
an American railway paper :—‘“‘ Railway accidents 
in the United States are not, as is so commonly 
assumed, a disease, but are merely a symptom, a 
manifestation of a disease which is eating like a cancer 
into American life. That disease is an almost universal 
carelessness and recklessness of conduct on the part 
of almost all classes of people, and it is due, first, to a 
lack of machinery or of efficient operation of the 
machinery, for compelling those who have no adequate 
sense of responsibility or duty to assume their respon- 
sibility and do their duty.” 
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MOTOR CAR SHOW AT OLYMPIA. 


No better proof of the prosperous condition of the 
motor car industry could be furnished than the fact 


that almost without exception the leading makers 


of pleasure vehicles have decided to introduce no new 
features of importance into their products for next 
season’s consumption. Nor is there, apparently, 
to be any reduction in the current prices of cars, in 
spite of the American invasion. 





Tre Encineer” 

















a, | 
oO 


|O 






| 


DT] 
»}O;O/}O0;0 


iOlololc 







o|o 





¢ 


, 





j 


OJO!|O/OlO!O 
loi tetie) O10 
O|O 
oO|a;o 

| 





O}O!10 


THe Encineer 


Fig. i—_CHASSIS OF ARROL-JOHNSTON-EDISON ELECTRIC CAR 


balance sheets to submit to their shareholders and 
another successful year in anticipation, the laissez 
faire policy to be adopted by most firms seems 


justifiable, although there are other makers who deem | 


it a better policy further to strengthen their trading 
position by giving more for the fixed price than 
formerly. We refer, for instance, to the action of 
one or two makers in including a self-contained 
electric lighting plant for the same charge as last year. 
Beyond the absence of new departures in connection 


with the motive mechanism, the most noteworthy | 


With splendid 









| i, 
The driving of the cam, | unit, given a durable and fairly light form of stora, 
battery, the successful future of the electric = 

whether for business or pleasure, would se@n assured, 
Such vehicles, although at present limited jn their 
range of operations, hold out many inducements 
They can be easily driven with practically no previous 
experience, beyond a knowledge of the rules of the 
road ; they are as nearly noiseless as possible ; and 
there is little to get out of repair, while for Cleanliness 
they have no rival. Electric cars have tor some 
reason a much greater vogue in America than in this 
country. Probably one reason for this is that ne 
chauffeur is required, and another reason js that 
cars may be left unattended in the public thorough. 
fares of the American cities—a practice which is not 
tolerated in our great cities. We, however, antic). 
pate a considerable revival in the adoption of the 
electric car in this country in the not far distant future 
The one vehicle shown at Olympia is on the stand oj 
Arrol-Johnston, Limited, Paisley (see Fig. 1), and hag 
been built by this firm in collaboration wit! Edison 
Accumulators, Limited, London. It has a thre«-seateq 
coupé body and resembles in general appearance g 
petrol car, inasmuch as it is provided with the usual 
bonnet in front. A peep under this bonnet, however, 
reveals only a group of Edison accumulators, while 
a further group is stowed away under the seats. The 
weight of the cells is, we are informed, about 7} ewt.. 
while the total weight of the vehicle is about 25 ewt. 
The capacity of the cells is 150 ampére hours with a 
discharge pressure of 72 volts. The motor is ang. 
re pended between the chassis frames and the armature 

drives direct a universally jointed propeller shaft, 

which in turn drives worm gearing of the overhead 
S parallel type on the rear axle. The motor is of the 
enclosed four-pole traction type, with a cast-steel 
carcase and laminated pole pieces. The normal 
rating is 35 ampéres at 60 volts, giving a speed of 1200 
to 1400 revolutions per minute. It is, however, capable 
of very heavy overloads and has carbon brushes of 
extra large surface. As the motor shaft revolves in 
oil-retaining dust-tight ball bearings, the chances of 
friction trouble are few. An inspection cover is, 
however, provided which is normally air-tight around 
the commutator end of the motor. The controller 
is of the continuous torque drum pattern, giving five 
speeds forward and three on the reverse. It is 
provided with a main switch which can be locked 
open when necessary, and has an interlocking stop 
which prevents its being closed except when the 
controller arm is in the neutral position. An ampére 
hour meter of the Sangamo pattern is provided to 
indicate the state of charge or discharge of the 
batteries. We are informed that these accumulators 
are guaranteed to maintain their maximum efficiency 
for a period of four years. 

Electricity is to play a much more prominent part 
in motor car mechanism in the future than it has done 
in the pest. All the leading makes of cars next year 
will be provided with means for generating their own 


almost things of the past. 
magneto and pump shafts by means of pitch chains 
ows in favour, and evidently presents no mechanical 
| difficulties. With regard to the bore-stroke ratio, | 
it would appear that the stroke maximum has been 

more than reached, but some builders have extended 

| the wheel base of their moderate powered cars, 
which means a further tax on the engine. We 

cannot help thinking that this undue lengthening 

of the wheel base is frequently a mistaken policy. It 

must inevitably increase the weight of the car as a 








whole, without materially increasing its seating 
capacity, while in many cars that are to be seen the 
| Space between the front and back seats is so great that’ current for lighting, as well as ignition, while many 
it is quite impossible for the passengers in the front will be equipped with  self-starting mechanism 
and back of the car to hold a conversation without also operated electrically. For the developments 
raising the voice to an uncomfortable pitch. Of 
course the car with a long wheel base rides more 
comfortably over bad road surfaces than one with a 
short base, but there is a happy medium beyond 
which many makers have gone unnecessarily in view 


which are taking place in connection with electrically 
operated self-starting mechanism we are indebted 
to a very large extent to the American builders 
We referred to one or two electric systems in ow 
review of last year’s show. 


One of the most interest- 


feature of the present show which is being held at | 


Olympia umder the auspices of the Society of Motor | 
Manufactiiers and Traders is the advance made in | 
self-contained | 
Each year the tendency | 


the adoption of self-starters and 
electric light equipments. 


amongst the exhibitors is towards a better display 


otf the coach-builder’s craft, and as the space at their | 


disposal becomes more and more limited the exhibits 
of chassis, which form the chief feature of interest to 
the automobile engineer, grow less. The number of 
exhibitors this year is only one short of 350, and of 
these, 120 show finished cars or chassis. 


at home. 


with incomes from £500 to £1000 per year. 

We are glad to note that makers are paying more 
attention each year to the provision of accessible 
mechanism. Of drastic mechanical changes there 
are extremely few. Four-cylinder engines pre- 
dominate of course, but there is an increase in the 
number of builders of six-cylinder engines, while 
one firm is showing an eight-cylindered engine— 
a complication which it is difficult to justify. As 
regards the design of engines, in most cases the 
cylinders are in one casting, although one or two 
makers continue to build up their engines in single 
units. The desire to simplify the appearance of the 
petrol engine and give better access to the parts under 
the bonnet has led many firms to do away with the 
induction pipes and replace them by passages in the 
cylinder casting, to which the carburetter is secured 
direct. This gives a neater effect and makes the 
carburetter much more easily get-at-able—a highly 
desirable end. All the moving parts of engines are 
well protected and lubrication’ difficulties are now 


Additional | 
interest is lent to the show by the large number of | 
foreign makers represented. Cars from America, | 
Austria, Belgium, France, Germany, Holland, Italy | 
and Spain are to be seen alongside of those built | 
Makers of all nationalities seem to be | 
unanimous in anticipating a large share of trade, | 
in the future, trom ‘“‘ the man of moderate means,” | 
in which category we would venture to include persons 














Fig. 2—RUSHMORE SELF-STARTER 


of the improved methods of springing now in vogue. | ing systems on view at the present show is the U.S.1. 
Clutches and gear boxes show very little change in seen fitted on the Sheffield-Simplex cars. In this 
| design, and the means adopted for the final trans- | appliance a motor generator armature is substituted 
| mission of power to the back axle are still confined | for the usual engine fly-wheel. The mechanism com- 
almost exclusively to the bevel and worm gears. | prises four parts only, namely, the motor generator, 
Detachable wheels and removable rims have been | battery, starting switch, and cut-out, and is arranged 
further perfected and have greatly lessened the | to supply current at 12 or 6 volts, or both, for lighting, 
terrors of tire troubles to the owner-driver. &c., as well as for starting the engine. The starter 

Many of our friends will regret to note the gradual | consists of four parts, a stationary part which is 
disappearance of the steam car. This year there is but | bolted to the crank chamber and carries the internal 
a single exhibit of this description. On the other | magnet poles of the generator, the rotating armature 
hand the first sign of the coming revival of the | bolted to the crank shaft and displacing the fly- 
electric car is at hand. With electric current for | wheel, a brush ring, and a dust cover. The starting 
power purposes available in most of our great centres of | switch is of the simple controller type fitted under the 











population for as little as one penny per Board of Trade | floor boards and filled with oil to prevent sparking 
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ts when the switch is being operated. 
form of electric self-starter is 


shown by Rushmore Lamps, 


at the contac 
Another novel 
y, 7 

* Rushmore, 


and Motor Car Company, Limited, Birmingham, 
shows cars of thre> powers, namely, a 16-20 horse- 
power with four-cylinder engine and 24-30 horse-power 

















pt ‘ted, Brewer-street, London, W. This appliance and 30-40 horse-power cars with six-cylinder engines. 
pa fr mm. other geared starters in being free from The last-named car is the most recent introduction. 
differs ° 
| 
Fig. 3—PLAN OF CROSSLEY SHELSLEY-MODEL 15-H.P. CHASSIS 
auxiliary mechanism and in being automatic. It | Its cylinders are 4in. bore by 5}in. stroke, and the 


acts directly on the fly-wheel, a pinion keyed fast on 


the , Lape 
periphery of the fly-wheel. This pinion goes into 


armature shaft meshing with teeth cut on the | 


R.A.C. rating at 1000 revolutions is 38.4 horse-power. 
It is fitted with a self-starter of the compressed air 
type, which we illustrated and described last year. 

















Fig. 4—FRONT VIEW OF 15-H.P. SHELSLEY-MODEL CHASSIS 


iwesh and starts turning automatically when the 
current at 6 volts from an accumulator is switched on, 
and as soon as the engine begins to “ pick up” the 
pinion automatically slides out of mesh and remains 
out. An advantage of this type of starter is that, 
as it only runs when starting the engine, the wear of 
commutator and brushes which occurs in starters 
arranged to run continuously is avoided. The 
accompanying section, Fig. 2, will serve to explain 
the action of this device. The armature is normally 
held out of line with the pole pieces by means of a 
spring in the commutator end of the shaft. In this 
position the pinion is out of mesh with the fly-wheel. 
When the switch is closed the armature is drawn 
endwise by the attraction of the pole pieces into its 
working position, thereby engaging the pinion and 
setting the fly-wheel in motion. The instant that the 
engine starts the motor is relieved of its load and the 
current drops almost to nothing, so that the spring 
automatically pushes the armature and pinion out of 
action before the speed has time to increase appre- 
ciably. Thereafter the current required to spin the 
armature without load is too small to attract the 
armature back into its working position, and _ it 
revolves idly until the button is released. To 
facilitate engagement the switch has two active 
contacts. The first partially short circuits the arma- 
ture, so that it rotates just enough to make sure that 
the pinion will slip easily into mesh, and the second 
contact puts the motor into action and cuts out a 
resistance in the field circuit. The motor is of the iron- 
clad type, series-wound, and with four brushes. It 
Is claimed that the efficiency from the battery to the 
tly-wheel in this apparatus is about 75 per cent. 

_ All the leading makes of British cars are shown, 
Hut In very few cases are there any material altera- 
tions from last year’s models. The Wolseley Tool 


The two-cylinder air compressor is driven from the 
gear-box countershaft and charges a reservoir, the 
air for starting being distributed to the cylinders by 
a device at the front end of the cam shaft. The air 


D. Napier and Son, Limited, London, show twu 
new models, namely, a 30-35 horse-power six-cylinder 
car and a 16-22 horse-power four-cylinder car. The 
former has a newly designed engine 34in. bore, with 
inclined valves and small valve pockets, and single 
plate clutch running without necessity of lubrication. 
The gear-box provides four road speeds and the final 
transmission is by worm gearing. No material altera- 


| tions have been made since last season in the cars 


built by Crossley Motors, Limited, Manchester. 
There are three models, namely, the 15 horse-power, 
with cylinders 80mm. by 120 mm., the 15 horse- 


| power Shelsley model (80 mm. by 130 mm.), and the 
| 20-25 horse-power with 


mm. by 
In the 


cylinders 102 
140 mm. bore and diameter respectively. 


| Shelsley model, of which we give illustrations in 


Figs. 3 and 4, a practical solution of the wind resistance 


| problem has been sought by the use of a taper fraine, 


| scuttle dash, and stream-line form of body. 


The 


| radiator is made V-shaped, as will be observed, and 


| forms quite a striking feature of the car. 


As regards 
the motor—Fig. 5—the cylinders are cast en bloc, 
with the valves all on one side and enclosed by an 














Fig. 6—LUBRICATION OF 


STEERING GEAR 


easily removable cover plate. The motor, gear-box, 
and clutch are all built up to form one unit. The 
pistons are of steel with three rings and the cam and 
magneto shafts are chain-driven. The carburetter 
is secured direct to the face of the cylinder block, 
thus obviating the employment of piping on this side. 
The lubrication of this engine is well thought out, 
the oil being drawn from a sump by a toothed wheel 
pump driven from the forward end of the crank 
shaft, and lead by suitable ducts to the crank shaft, big 
end and cam shaft bearings. As regards the clutch, 
this is of the cone type, leather-faced, and the gear- 
box provides four road speeds. The final drive is 
by means of bevel gearing. A feature which is worthy 
of attention as showjng the care which is observed in 
the minor details is the means provided for lubricat- 
ing the knuckle joints of the steering mechanism. 
Looking at Fig. 6, it will be seen that these connec- 
tions are fitted with screw-down greasers, which are 
accessible without removing the dust covers. 

The builders of the well-known Talbot cars have 
found no necessity to make any alterations of moment 
in their motive mechanism, but a new model has 
been introduced. This is a 15-20 horse-power car 
with a four-cylinder engine 80 mm. bore and 130 mim. 
stroke. Straker and Squire have modified the dimen- 
sions of their engine somewhat by increasing the bore 
from 87 mm. to 90 mm., while leaving the stroke 
as before, namely, 120 mm. The provision of a four- 
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Fig. 5—SNGINE OF 15-H.P. SHELSLEY-MODEL CAR 


pump can also be used for inflating the tires. Two 
ignitions by Bosch high-tension duel magneto and 
induction cvil are provided. All this firm’s cars are 


| fitted with a C.A.V. dynamo, switchboard, and 


accumulator for lighting purposes. 


speed gear-box is a further improvement, while for 
the final transmission either bevel or worm gearing is 
now available. The Maudslay Motor Company, 
while retaining its well-known 17 horse-power engine 
with overhead valves, also shows as an alternative 








526 


THE ENGINEER 





Nov. 14, 1918 








the Reno engine with four cylinders 90mm. by 130mm. | 


This engine belongs to the piston valve group, although 
it differs materially from other engines of this kind 
in the arrangement and operation of the cylindrical 
valves. In Fig. 7 we give sectional views of 
this engine, which operates on the four-stroke cycle, 
the ingress and egress of the charge and exhaust 
gases being controlled by the split expanding cast iron 
ring in the top of the cylinder. 
of circumferential slots extending nearly the whole 
way round the cylinder barrel. The valve is raised 


through the medium of a cam roller and lever to allow | 


the exhaust gases to escape, and is lowered again by 
the action of the spring shown to allow the admission 
of the mixture through the uppermost port. The 
cam which operates the valve lever is so shaped that 
during the explosion periods the valve remains 
stationary and the pressure in the cylinder causes 
the valve ring to expand, making a compression- 
tight joint. The valve mechanism is operated by a 
cam shaft carried in a horizontal passage through the 
water jackets. The cam shaft is driven by chain 
vearing, and has a single cam opposite each cylinder. 
The piston valves are operated by levers, one end of 
which is provided with a fork to secure it to a pin in 
the cover. 


a ball, which enters a steel bush in the split valve. 
Ignition is of the ordinary Bosch dualtype. The crank 
case, connecting-rods, &e., are all designed in accord- 
ance with the standard Maudslay practice. 

Of the other British makers represented the 
Daimler Company adheres to its standard types, 
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and in addition is showing a newly designed 20 horse- 
power car with, of course, a sleeve valve engine 
having cylinders 90 mm. bore by 130 mm. stroke. 
In this model the gear-box is placed on the back 
axle, and the Lanchester system of .springing has 
been adopted. The propelier shaft is carried in a 
spherical-ended torque tube, and the foot-brake 
acts on a drum on a rearward extension of the worm 
shaft. The Sunbeam, Belsize, Austin, Dennis, B.S.A., 
Argyll, and Siddeley-Deasy models are all substantially 
similar to those of last year. The Arrol-Johnston 
Company, although confining itself to three models, 
namely 11.9 horse-power, 15.9 horse-power and 
20.9 horse-power, has modified the 15.9 horse-power 
car somewhat by shortening both the stroke of the 
engine and the wheel base. The stroke is now only 
120 mm. This firm is also including an electric 
self-starter and lighting set in the standard equip- 
ment of the 15.9 horse-power car. The Rover Com- 


pany confines its output to the one type, which has | 


been extremely successful, namely, the 12 horse- 
power car with an engine 75 mm. by 130 mm. stroke. 
A 12-volt Leitner electric lighting set in this case 
forms part of the standard equipment. The Lan- 
chester cars differ only from those previously shown 
by the addition of an electric engine starter and light- 
ing plant. 

The American Cadillac car for next year contains 
another novel feature in the shape of a two-speed 
direct-driven back axle. The axle is fitted with two 
sets of bevel wheels in place of the one usually found. 
The low direct drive has a ratio of 3.66 to 1, and is 
especially adapted for town work, and the high 
direct drive gear ratio is 2.5 to 1. The change 
from one gear ratio to the other is made by means of 
an electric switch arrangement, which locks one or 
other of the sets of gears. A three-speed gear-box 
is also provided, together with the Delco electric 
self-starting apparatus. 








The gas ports consist | 


It has also a roller, which runs on the) 
cams, and the other end of the lever terminates in| 





MANCHESTER ASSOCIATION OF ENGINEERS. 


A PAPER on “ Recent Developments in Steam Con- 
densing Plants’ was read before the above association 
on Saturday last by Mr. A. E. Leigh Scanes, M.A. In 


| his paper the author described the latest types of con- 


densing appliances and indicated the points to be 
considered when ordering new plants. The first point 
to be considered was the degree of vacuum which it was 
desired to maintain. He said that when dealing with 
engines there was not much doubt that vacua exceeding 
26in. to 27in. were quite unnecessary, and in most cases 
would absorb more power in the auxiliaries than would 
be gained in the engine, owing to the design of the exhaust 
ports not being suitable. The result of small exhaust 
ports was that the steam velocity was prohibitively high, 
whilst the low-pressure cylinder was too small to 
take advantage of the extra expanded steam volume. 
When dealing with turbines the case was quite different. 
With high-pressure steam turbines, provided that the 
exhaust passages and blading were suitable, an increase 
of vacuum from 27in. to 28in. meant a decrease in coal con- 
sumption of 5 per cent. to 6 per cent., and from 28in. to 
29in. the decrease was 7.5 per cent. to 9.5 per cent. The 
corresponding figures for a low-pressure turbine were 
13 per cent. and 15 per cent. respectively, é.e., from 27in. 
to 29in., the gain being 30 per cent. in output for a given 
quantity of low-pressure steam. Against this gain must, 
of course, be set the additional running cost of the aux- 
iliaries and the increased capital outlay, which would be 
relatively small. The author then went on to describe 
the different types of condensers. He said that in selecting 


a condenser the quality and quantity of the cooling | 


water had to be taken into consideration. If this were 
good enough to be used as boiler feed without purification, 
a jet condenser was recommended as_ being initially 






















































































the jet condenser was the best to install. He then described 

the various types of condensers, namely, the low level 

high level or barometric, and ejector types of jet condenser,” 
and the two types of surface condensing plants, namely’ 
those in which the cooling water passes through the tubey 
and the evaporative kind, in which the steain passe, 
through the tubes, and is condensed by a small quantity of 
water flowing over their exterior. The last variety, he gaiq 

was quite unsuitable for high vacua. After Cescribing 
the Westinghouse-Leblane low-level jet cond user, the 
author alluded to other types of rotary condensers 
including the Rees-Roturbo, the operation of which }, 
compared with the Leblanc plant. The leading types of 
rotary air pumps were next described and the paper 
concluded with a description of the Scanes vacuy, 
efficiency gauge. The principle on which the gauge work, 
is very simple. It is well known that for a given water 
temperature there is a given absolute vapour pressure 
below which it is impossible to go. For example, 4 
temperature of 101.5 deg. Fah. corresponds to an absolute 
pressure of 2in. of mercury or a vacuum of 25in. If 4 
glass ‘* U ” tube is sealed at one end and exhausted of ali 
air and then partially filled with coloured water which jg 
heated to the temperature of the condenser, the open end 
being connected to the vacuum in the condenser, the water 
in the *U” tube will take up such a position that the 
vapour tension in the sealed leg and the column of water 
in that leg will balance the vacuum in the condenser and 
the column of water in the other leg. The difierence of 
level of the water in the two legs will then be a measure 


| of the efficiency of the actual vacuum to the theoreticeg! 


vacuum due to the temperature of the water in the “U» 
tube, which has been heated to the condenser temperature, 
‘Lhe reading will therefore indicate the vacuum etticiency 
of the condenser. The Scanes gauge as applied to surface 
condensers consists of a glass **U”’ tube A—sev diagram 

partially filled with coloured water B, and exhausted 














Fig. 7—THE MAUDSLAY-RENON PISTON VALVE ENGINE 


cheaper, more simple in operation and lower in main- 
tenance charges. The running cost was higher, however, 
due to the auxiliaries taking more power, but generally 
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VACUUM EFFICIENCY GAUGE 


| Association,” to which Mr. Lidderdale respond 


Swain Sc 


A second concentric glass tube C encloses the sealed leg 
of the **U” tube. Through the outer glass tube a small 
stream of water is passed by means of a cock from the 
discharge of the circulating water. If there is no head 
on this water, it can be drawn through by a vacuum 
connection. The coloured water is then at the circulating 
water discharge temperature. When the cooling water is 
passing through the water jacket the level of the coloured 
water will indicate the condenser efficiency, i.¢., the 
percentage of the theoretical vacuum possible due to the 
outlet water temperature. EE is a similar arrangement 
for the condensed steam. 

When the condensed steam is passing through the 
water jacket the readings will represent the vacuum 
efficiency, é.e., the percentage of the theoretical vacuum 
possible due to the condensed steam temperature. ‘The 
second reading will vary with the proportion of air which 
is not removed by the air pump. 








ELEecTRICAL TANNING.—We are informed that the Health 
Committee of Burton-on-Trent has resolved to recommend the 
Borough Council to give its consent to the establishment within 
the borough of a tannery worked on Dr. Groth’s electric sys- 
tem, subject to a suitable building scheme being submitted and 
an approved site chosen. 


A Stupents’ Dinner.—On Saturday last the Association 0! 
Past and Present Students of Queen’s Engineering Works 
(W. H. Allen, Son and Co.), Bedford, held its seventh annual 
dinner at the Trocadero Restaurant. This association wis 
formed in 1907 with the object of keeping the pupils of Queen s 
Works in touch with each other, and it already numbers over 
one hundred members. At the dinner upwards of fifty pupils 
were present, besides a number of guests. Mr. A. H. Lidderdale, 
a past pupil, was in the chair. After dinner the secretary, Mr. 
8. Carlton Smith, submitted the annual report of the association, 
which showed that it was in a prosperous condition. Mr. L. 
Pendred then proposed “The Health and enon gga of the 

. The toast 
of “‘ The Guests ” was proposed by Mr. Harold Allen and acknow- 
ledged by Colonel Crowe and Commander Hinchcliff. Other 


| toasts, including that of “The Chairman of the Company,” 


speaking, it would be found that in most cases, if the | 
depreciation of the value of the plant and the running | 
cost were capitalised and allowance made for simplicity, | 


having been drunk, the tables were cleared and an impromptu 
musical programme followed. The evening was in every way 
a great success and the students are heartily to be congratulated 
upon it. 
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ELECTRICALLY OPERATED DAMPERS. 


An interesting scheme has recently been devised by 
“ly. tia-rubber, Gutta-percha and Telegraph Works Com- 


the Ind = ; 
jany, of Silvertown, E., for electrically operating the 
Spee of a bank of boilers. As the accompanying 


on shows, the motor, which is of the continuous- 


illustrat ? pte 
drives a reduction gear consisting of a com- 


current type, 
bination of be : Sp | 
on a vertical shaft, A crank is fitted to the lower end of 
the shalt, 
attached to the cranks on the damper. 
it is impossible for the damper to jam in the event of the 


motor being allowed to run after the damper has closed. 


The motor runs at a speed of 1295 revolutions and develops | 


|} horse-power. The gear ratio is 1295: 1. As the illus- 
tration shows, @ chain is fitted on top of the gear 
and serves to drive an indicator erected in the boiler- 
F F 


vel and epicyclic spur gearing which rotates | 


and it operates two connecting-rods which are | 
We are told that | 


| if it be not too ironical a suggestion, would probably be 
better off in buying a new completed battleship which is, 
in any case, a more powerful one than its unfinished 
American efforts, rather than repeat the history of the 
battleship negotiations that began more than five years 
ago and leaves it still without a big ship. 


THe gunnery trials of the Fei Chung took place on the 
12th ult., off the American coast. The armament 
consists of two 6in., four 4in., two 3in., six 3-pounder 
automatic guns, and two 1-pounder automatic guns. Four 
rounds were fired from each gun at various angles of train- 
| ing and elevation to put the installation of the armament 
| to the greatest possible test. Following on the gun trials 
the trials of the torpedo installation took place. This 
consists of two 18in. above-water Elswick pattern torpedo 
tubes. Dummy torpedoes were fired from each tube both 
by air and cordite impulse, after which runs with a White- 

















MOTOR AND GEAR FOR 


house. Thus the stoker can see at a glance the exact 


position of the damper. 


cover the whole of the equipment, thus excluding dust 
from the working parts 








DOCKYARD NOTES. 


THE prizes for gunnery, torpedo practice and efficiency 
of machinery, awarded to the officers of the Italian fleet 
who took part in the late grand manceuvres off the Sardinian 
coast, were given away by the Duke of Genoa and the 
Duke of the Abruzzi on board the Dante Alighieri in 
Spezia Arsenal, on November 8th. Among the recipients 
was the group of engine-room officers of the Roma, 
who won especial praise in view of the comparative age 
of the engines and the hard service they have seen. It is 
now four years and a-half since Ansaldo made the engines 
over to the Italian Government after the final trials. 
During this period they have been always in active service, 
including that of the entire campaign during the war. 
They develop 785 horse-power in excess of the contract 
when under forced draught, and 565 horse-power more than 
the estimate when under natural draft ; and impart to the 
ship a speed of 22 knots in the first case and of 
20.8 knots in the second. It was said at the ceremony 
that the machinery of the Roma is still in perfect 


condition, and that not one of the boiler tubes has as yet 


been changed. 


H.M.S. Linnet, late Havock, built for the 
very successfully completed a series of speed trials. 
Particular interest is centred in this vessel, owing to the 
fact that she is fitted with the latest type of Yarrow boiler, 
with special superheaters and feed heaters, which have, 
we are informed, resulted in a very high economy of fuel 
being obtained on the trials, especially at cruising speeds. 


There appears to be little doubt that owing to the great 


advantage derived from superheating its adoption will | 


become general for naval vessels in the early future. 


rue Roumanian Government is intending considerably 
to increase its status as a Naval Power, which has never so 
far been very great, its present most powerful vessel being 


the protected cruiser Elisabeta, built at Elswick in 1897. | 


Nevertheless a programme covering several years and 
involving no less a sum than £6,000,000 has been approved. 


Four torpedo-boat destroyers of 1500 tons, 35,000 horse- | 
power, and 35 knots, have already been ordered from | 


Messrs. Pattinson at Naples, and orders for.four 600-ton 
monitors for the Danube service, six coast defence cruisers 
of 3500 tons each, and twelve torpedo boats are expected 
to be placed at an early date. 


THE fact that Elswick has a battleship on sale is no 
ew experience. More than one of its famous South 
American cruisers of the “nineties” was really a stock 
ship. As regards the Rio de Janeiro, it may be anticipated 
that Armstrong’s will not find the slightest difficulty in 
disposing of her, though to which of the many Powers 
that are said to be after her is very uncertain. Spain 
_ not been mentioned, but the vessel would suit her far 
etter than either Greece or Turkey, while the Argentine, 


As the motor and gearing are ; 
erected over the boiler flue, a metal cover is employed to | 


} British | 
Admiralty by Yarrow and Co., Limited, of Glasgow, has | 


OPERATING A DAMPER 


head torpedo were made. The guns, mountings, and 
tubes went through their trials with complete satisfaction. 
The Fei Chung, which has been built by the New York 
Shipbuilding Company, is a similar armament to that of 
the Chao Ho, built at Elswick. The armament for both 
vessels was supplied by Sir W. Armstrong, Whitworth 
and Co., Limited. 








A QUICK-ACTING VICE. 

ALTHOUGH the tendency of the time in engineering 
workshop organisation is towards the elimination of the 
fitter, the day is still far distant when the services of this 
class of labour will be dispensed with. Much of the fitter’s 
time may, however, be frequently turned to better and 
more remunerative purposes than is frequently the case. 
For instance, the adoption of the instantaneous-grip vice 
will effect a considerable economy when work is being 
handled which requires frequent manipulation. There is, 
nevertheless, an inclination to adhere to the whole nut 
vice, which if slow in action has always proved reliable. 
A vice, called the new “‘ Record,” is now being introduced 
by the firm of C. and J. Hampton, Limited, Attercliffe, 
Sheffield, which appears to combine the advantage of 
the latter with that of the “quick grip” variety. A 
general view of the appliance is given in Fig. 1, while 

















Fig. 1—QUICK ACTING VICE 


| Fig. 2 shows sectional views of the interlocking device. 
| As will be observed, the grip is effected by means of a 
| special two-segment nut A B, which when closed interlocks 
with the screw D, and is also automatically locked by the 
pressure collar C. This collar is placed between the face 
of the nut and the pressure nut inside the body of the vice, 
and has a concave face to correspond with a similar face 
on the two-segment nut. This arrangement gives a 
| one-piece effect, and possesses the advantage of a whole 
nut contact with the screw instead of the half-nut contact 
common to some vices. The makers claim that the new 
form of construction positively prevents “slipping ” 
through vibration or shock. The vice is made in four 
sizes with jaws 4}in., 5}in., 6}in. and 7}in. wide. We 
have been furnished with the results of tests made on the 





three larger sizes gripping at 5in. span, and the results are 
tabulated herewith :— 


Size, width of jaws,in. .. .. . ae ee 74 
Power applied to screw lever, lb. 342 355 ae & 
Breaking stress, tons .. oie? Vina $.578.. -. . re 11 


The grip between the jaws was measured through a 
hydraulic ram by a standard pressure indicator registering 
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Fig. 2—INTERLOCKING MECHANISM 
in pounds; and the power applied to the screw lever 


was measured by a special appliance which rotated the 
screw by means of a suspended weight. 








SAFETY OF LIFE AT SEA. 


Tue International Conference which has been called 
to consider various questions pertaining to the safety of 
life at sea was opened at the Foreign-oftice on Wednesday 
last by Mr. Sydney Buxton, President of the Board of 
Trade. The questions to be discussed are indicated in a 
programme issued to the Governments represented at 
the Conference, and may be summarised as follows :— 

(1) Is it possible by constructional arrangement— 
especially bulkheads and compartments—to decrease or 
to eliminate the liability to founder ? 

(2) In the event of collision, fire or other accident, 
what apparatus and machinery are required to minimise 
the disaster and to save the lives of those involved ? 
This head covers the provision of boats and their acces- 
sories, and of other life-saving appliances ; of fire-extin- 
guishing appliances, and other apparatus. 

(3) What are the best arrangements to ensure the 
organised use of these life-saving appliances, so that 
they can be most effectively, coolly, and expeditiously 
handled on board the ship herself and on board a rescuing 
ship as well ? 

(4) How can aid and assistance from another ship 
or from the shore be most quickly and effectively invoked 
and obtained ? 

(5) What measures, apart from those connected with 
the vessel itself, can be taken to diminish or avert the 
likelihood of accident ? Under this heading falls the 
observation of ice in the North Atlantic, the patrol of 
the ice regions, the observation and reporting of derelicts, 
storms and fog signals and warnings, &c. 

Lord Mersey was appointed President of the Conference. 








In an address to the Manchester section of the Institu- 
tion of Electrical Engineers, Professor E. W. Marchant 
reviewed the fields of employment open to the electrical 
engineer and the financial prospects which they afford. 
In his opinion electrical engineers are, as a rule, 
sadly underpaid, and as a result the industry is failing to 
attract the best men. One cause of this condition of 
affairs is to be found in the very large supply of capable 
and skilled men carried by every works of any size, and 
the comparative difficulty of an engineer, whether electrical 
or mechanical, in climbing out of his field into another which 
offers better prospects. Setting up for himself means 
consulting, agency work, or starting a works. Consulting 
is attractive in itself, but for well-known reasons offers 
scope in a limited number of cases only ; agency work is 
obviously limited, but not without some plums; whilst 
the setting up of a works is impossible to most for lack of 
capital. Thus there is a tremendous competition of fairly 
capable men for all posts above a mechanic’s wage, and 
employers, who usually look at the price of a man rather 
than his value, buy in the cheapest market. 


In his annual report for 1912 on trade and commerce 
in the Diisseldorf district, Mr. F. P. Koenig, Consul- 
General, gives some particulars of the new “‘ Heckmann = 
apparatus for testing the composition and speed of 
currents of air charged with fire-damp in coal mines. The 
apparatus works automatically day and night, and registers 
the speed and composition of the air. It contains two 
complete sets of clockwork ; the composition of the air 
is tested and registered by means of absorption and pres- 
sure, and the speed of the air current is tested by the 
passing of the current through a throat-shaped aperture 
and registered by means of an indicator by the pressure 
caused by the current. Hitherto the amount of oxygen 
contained in the mine atmosphere has been ascertained 
by chemical analysis, and in mines where an open light 
can be used with safety the latter indicates the speed of the 
air current in a simple but somewhat primitive manner. 
The Heckmann apparatus dispenses with manual tests ; 
it is placed at different intervals and at different levels in 
the mines, and an important feature is that all the machines 
placed in a single mine can be connected with the central 
office, where an official can see at a glance the atmos- 
pherical conditions in all the different parts of the mine. 
The Government Mining Board is still conducting experi- 
ments, and it is quite possible that if the results are satis- 
factory the Board’ may make the use of the apparatus 
compulsory in all German coal mines, 
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Fig. 1—90-B.H.P. GAS ENGINE 


IMPROVEMENTS IN GAS AND OIL ENGINES. 


\LTHOUGH the leading features of the smaller powered 
horizontal oil and gas engines by most of the leading makers 
have become more or less standardised, improvements 
in the means of supplying the fuel—whether liquid or 
gaseous—and in the apparatus for controlling the supply 





he lpgiqeer 





Fig. 3—VARIABLE ADMISSION GOVERNING GEAR 


according to the load, continue to be brought out, whereby 
reliability of operation and greater accessibility are 
effected. The British Westinghouse Electric and Manu 
facturing Company, Limited, Trafford Park, Manchester, 
has recently introduced improvements coming under this 








Fig. 4—-INLET VALVE CHAMBER OF GAS ENGINE 


category into the designs of its standard horizontal gas 
engines of 35 brake horse-power and upwards and oil 
engines up to 21 brake horse-power. In connection with 


the gas engines, a simple variable admission governing | 


gear has been devised whereby the admission of both the 
gas and air is governed directly at the inlet valve. . 
Of our illustrations, Fig. 1 represents a general view of 


a 90 brake horse-power gas engine fitted with this improved 
gear; Fig. 3 shows the gear to a larger scale ; and Fig. 4 
shows a transverse section through the inlet valve chamber. 
From the last-named view it will be noted that the inlet 
valve is placed on top of the cylinder, and the gas and air 
valves are fixed upon one common spindle, the upper 
valve admitting gas and the lower valve admitting air 
to the cylinder. The opening of the inlet valve takes 
place upon each suction stroke, the inlet cam A, fixed 
upon the lay shaft, operating upon a roller and lifting 
the serrated quadrant lever B, shown suspended from the 
fulcrum pin C. It will be seen that the extent of travel 
given to the rod D depends upon its angularity, which 
increases as the rod recedes from the pin C. The top end 
of this rod is connected to the valve lever E operating the 
inlet valve, while the governor, being coupled to the rod, 
controls its position relative to the quadrant iever. In 
other words, as the load varies, so does the opening of 
the gas and air valves, and the quantity of mixture 
admitted to the cylinder is regulated in strict. proportion 
to the work to be done. In this way the impulse given 
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Fig 2—24-B.H.P. OIL ENGINE 


simple and effective, the quantity of oil fuel being regulated 
by a by-pass valve controlled from a centrifugal governor. 
An oil pump A is provided, driven from the side shaft 
by means of a small cam B, the supply of oil being drawn 
from an oil tank C. This pump is of special construction, 
avoiding the use of a packed gland, while doubl» suction 
and delivering valves make the working positive and 
reliable. To enable the engine to develop its maximun 
horse-power, the full quantity of oil pumped is delivered 
at a pressure of about 200 1b. per square inch into the 
vaporiser D through a special sprayer nozzle E, but when 
the load is reduced the governor automatically open: 
a by-pass valve F, thereby releasing and allowing a definite 
quantity of oil to escape through a pipe into the fuel 
tank again. At all loads below the maximum, therefore, 
the oil admitted to the vaporiser is reduced in quantity, 
and a corresponding reduction in the force of the explosion 
ensues. The vaporiser consists of a separate casting, 
registered and bolted to the breach end of the cylinder. A 
small snifting valve G is provided at the end which assists 
in scavenging the back end of the vaporiser and ensuring 











Swarms Sc 


Fig. 5-CYLINDER AND VAPORISER OF OIL ENGINE 


to the pistun varies in strength according to the amount | 


of mixture entering the cylinder, and a reliable ignition 
is ensured under all conditions. 

It will be observed that the governing gear is kept quite 
clear of the inlet valve casing containing the gas and air 
valves, so that when withdrawing the casing for the 
purpose of examination and grinding in the valves, 
dismantling is easily carried out. Special attention has 
been given to the lubrication of this engine. The main 
bearing and the out-board bearing supporting the fly-wheel 
are both provided with ring lubricators, while the crank 
pin has a centrifugal ring oiler. 

Fig. 2 shows a 24 brake horse-power industrial type 
oil engine, with improved valve mechanism and vaporiser ; 
in Fig. 5 are given sectional views of the vaporiser and 
cylinder; and Fig. 6 is a sectional view of the new fuel 
atomiser. It will be seen that the main features of this 
engine, such as the frame, crank shaft and front end, 
resemble very closely those of the gas engine. The frame 
is massive, with girder sides and a continuous base con- 
structed in such a manner as to support the cylinder 
| effectively, and allow a minimum amount of overhang. 
| The lubrication is efficient and automatic. The governing 

is by means of a system of quantity regulation, and is both 





prompt ignition of each charge. ‘The valve H in con- 
nection with the pipe J is used to control a water spray 
admitted to the inside of the vaporiser when working on 
full loads. The ignition tube K is made of special metal. 
It is screwed into the underside of the vapouriser, and is 
made of special metal. 

The fuel atomiser shown in section in Fig. 6 has for its 
principal feature a central spring loaded valve A, which 
controls the delivery of oil to the sprayer nozzle B. ‘This 
nozzle has two spiral grooves cut around the outer surface 
in opposite directions, and so arranged that they meet 
together at the central point of the nezzle. The outer 
seating C, which surrounds the nozzle, has a very minute 
hole drilled in its centre through which the finely pu!- 
verised particles of oil are ejected spirally into the vaporisc’. 
In operation, the oil pump above referred to delivers 
a definite quantity of oil through the pipe D to the central 
valve A, but‘this valve can only lift off its seat and allow 
the oil to pass to the nozzle after sufficient pressure 
about 200 lb. per square inch—is raised to overcome thie 
resistance of the spring. The effect upon the fuel is to 
cause an instantaneous discharge of readily ignitable 
vapour at the nozzle point. The cut-off acts so promptly 
that the nozzle end is kept quite clean, and as there }s 
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ot of the nozzle. The relief valve E is controlled 
from the 


| increases, the relief valve spindle is pressed open by 


speec 
a small lever, 


\ hy the pump back to the tank. 


i mMNnoimMes 
valve In oil engines 





c Ss 
Tne ENGINEER Swain Sc 


Fig. 6. ATOMISER 


of 10! brake horse-power and upwards the nozzle is water 
covled, as shown in the sectional view. With the smaller 
engines this is said to be an unnecessary refinement. 
It may be mentioned that the greatest care is taken in 
the manufacture of the atomiser, all joints being metal 
to metal with ground-in seats, and the parts machined 
accurately to limit gauges, 


A NEW MOTOR PLOUGH. 


We recently had an opportunity of inspecting the 
operations of a new motor plough which was shown for 
the first time at the late show of the Royal Agricultural 
Society at Bristol. The machine is shown in the accom- 
panying illustrations. It is of the direct haulage type, 
the plough being hauled in the rear of the machine. The 
plough itself is by Howards, of Bedford, and is built up of 
stout channel section steel, cross-braced, riveted and 
stiffened with angle plates. The frame is triangular in 
plan, and carries four shares of the same substantial 
type as are used for steam cable ploughing. As will be 
observed by reference to the accompanying illustrations, 
a jib projects to the rear of the machine over the plough 
and mounted transversely behind the driver’s seat is 
a two-throw crank shaft for raising and lowering the plough. 
A chain passes from one of these cranks over a pulley at 
the end of the jib to the rear of the plough, and the other 
crank is connected by a seeond chain to the front of the 
plough frame. The crank shaft is operated from the engine 


ribbling of oil within the vaporiser carbonisation is | 
to take place and so interfere with the efficient | 


governor in such a manner that as the engine | 
thus by-passing some of the oil fed to the | 


| is only 44 tons, no harm is done to the land. The tractor 
| and plough may be disconnected very readily, enabling 


The angle at which these pull the plough seems to preclude 
all tendency of the shares to leave the ground. 

The two off-side wheels of the tractor run in the furrow, 
and are thus always on firm ground, and the track made 
by the near side wheels is ploughed up. In this connec- 
tion, it is claimed that as the total weight of the machine 


the former to be used as a road locomotive capable of 
hauling a load of 6 tons. The framework of the tractor 
itself is built up of heavy steel channels, strengthened by 
four cross members, and stiffened at the corners by angle 
plates. This frame carries the engine, gearing, &c., and is 
mounted on the axles through the medium of three large 
semi-elliptic springs, one set transversely across the 
front and two longitudinally. The chassis is thus carried 
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REAR VIEW OF PLOUGH 


on the three-point suspension principle. The motive 
power is supplied by a four-cylinder Aster engine, 110 mm. 
bore by 140 mm. stroke, giving 35 brake horse-power at 
1200 revolutions per minute. The cooling water is 
circulated by a centrifugal pump through a radiator in a 
well-known manner. Bosch magneto ignition and a 
Claudell-Hobson carburetter are fitted. The lubrication 
of the big ends is effected automatically by means of a 
gear pump in the crank chamber, a small indicator showing 
to the driver whether the oil is being correctly circulated 
or not. From the engine the motion of the crank shaft 
is transmitted to the gear box by the medium of a 
“ Ferodo ” lined friction clutch on the usual motor car 
principle. The gear box is of cast iron, and provides two 
travelling speeds, namely, three and six miles per hour, 











THE “IDEAL TRACTOR PLOUGH 


by means of a friction clutch and lever at the will of the 
driver, By this arrangement of cranks, overwinding of 
the plough is prevented. A further advantage claimed 
for the cranks is that they can be timed in relation to one 
another, so that the front ploughshare, when it reaches 
the end of a furrow, can be raised clear of the ground. 
In this way & level finish of the furrows ix ensured. Again, 
nt starting, the front of the plough is automatically lowered 
nto its work somewhat in advance of the others. The 
re. and lowering of the plough requires little attention. 
| is performed quite easily by the driver moving a lever, 
and the plough can therefore be generally turned at the 
end of the furrows without stopping. ‘The makers of this 
machine have overcome the difficulty sometimes experi- 
ae of keeping the ploughs ‘in work,” especially on 
urd’ ground. This has been done by the method of 
coupling the plough frame to the tractor by draw links. 


and one reverse speed, the gears being manipulated by 
a simple gate quadrant and rocking lever. The gears 
are of ample proportions, machine-cut and case-hardened. 

From the gear box the drive is taken to the differential 
gear, which is of special design. ‘This gear is operated by 
means of two levers, by means of which the driver is 
enabled to perform any of the four following functions »— 
(1) Transmit the power to the wheels through the differ- 
ential gear; (2) lock the differential gear; (3) drive the 
left wheel only ; (4) or drive the right wheel only. This 
enables the machine to be turned at the headlands in a 
very small compass. The power is finally transmitted 
by means of two side shafts, sprockets and roller chains 
to the road wheels. On the two sprocket shafts are 
mounted brake drums, the friction bands of which are 
operated by two separate pedals. Thus, to turn sharply 
to the right, the driver has to move his two differential 


gear levers into the position which causes the left-hand 
wheel to be driven. Then after applying the brake on 
the right-hand drum, the engine clutch is let_in and the 
machine is swung round in a circle of a radius equal to 
its wheel base. 

The rear wheels are 5ft. 6in. diameter by 10in. wide, 
and are built of welded steel angle rings, the spokes being 
cut out of a.solid steel plate, and securely riveted to the 
rings. ‘The most interesting feature of the wheels, how- 
ever, is the novel kind of channel section spuds provided 
to prevent slipping. These spuds are built up in the wheel, 
and only protrude through the tire when the driver turns 
a small hand wheel. This hand wheel operates a screw, 
which lowers a cam or excentric from a position concentric 
with the wheel to one more or less excentric. In this 
position the lower part of its periphery comes in contact 
with the inner end of each spud in turn, thrusting the 
spuds outwards and into the ground. On leaving the 
ground the spuds are pulled back through the rim of the 
wheel by springs. In this way each spud is automatically 
cleared of earth and ready for its work again. 

The steering of the machine is on traction engine lines 
by worm and winding drum, and is so adjusted that when 
once set running in the furrow the engine will continue 
straight on to the end without steering. ‘The gears are 
all enclosed and run in oil, and the bearings are lubricated 
under pressure from a sight-feed Bosch oiler. ‘The engine 
is provided with a governor to maintain a nearly constant 
speed, and provision is made for driving a farm implement 
by means of a large belt pulley, which can be fitted in a 
very short time. 

The output of the machine depends, of course, upon 
the nature of the land on which it is operating, and the 
depth of furrow. At Penkridge, where we had an oppor- 
tunity of inspecting the work of the plough, four furrows 
were being made to adepth of 6}in. in clover root with skin 
coulters and the soil was fairly light. The plough worked 
at a speed of rather more than three miles an hour, and 
there was a fairly steep gradient. The fuel used was 
benzole, costing Is. 3d. per gallon, and we are informed 
that the consumption worked out at 24 gallons per acre. 
For working on heavier land or when taking deeper cuts 
one or more of the ploughs would have to be detached. 
From an agriculturist’s point of view, the work done was 
exceptionally good, each ridge being well turned over 
and the finish at the headlands quite satisfactory. 

The machine is being introduced by the Ideal Agri- 
cultural Motor Company, Limited, Wembley, Middlesex, 
and the builders are Bumsted and Chandler, Limited, 
Hednesford, Staffs. 


THE FUEL QUESTION.* 
By J. S. CRITCHLEY, M.TI. Mech. F. 
(Coneli.ded from page 452.) 
ALCOHOL, 


Many of our leading authorities, including Sir Boverton 
Redwood, advocate alcohol as the solution of the fuel problem, 
and I have given the conclusions arrived at by the Motor Union 
Fuel Committee on this point. In July last, at a meeting of 
the Imperial Transport Congress, a similar resolution was 
adopted, but at a recent meeting of the Fuels Committee of the 
Royal Automobile Club the question of alcohol was not even 
mentioned. In view of the repeated assurances that alcohol 
is the real solution, it is necessary for me to bring :his matter 
to your notice. We must, I think, admit that as far ds practical 
experience goes in this country, we have had very little oppor- 
tunity of finding out the merits or demerits of alcohol »s a motor 
fuel. At the present time, on account of the Duty and Excise 
restrictions, its employment is impossible. The sources from 
which alcohol can be made are very numerous. It is a product 
of the four seasons, and can be made from any vegetable matter 
which contains sufficient sugar or starch to warrant distillation. 
Amongst these may be mentioned grains of all kinds, beet, 
potatoes, waste vegetation such as corn stalks, corn cobs, sugar 
cellulose, sawdust, wood chips, peat, &c. 

The chemical symbol of alcohol is C,H;0H. Absolutely pure 
aleohol is only made with great difficulty, and the present 
commercial forms have associated with them traces of other 
volatile products formed at the time of distillation, the chief oi 
which is that group of alcohol known as fusil oils. Before 
alcohol could be used as a fuel for motors the Excise restrictions 
would have to be modified, and also the regulations regarding 
the nature of the fluids added to render the liquid undrinkable ; 
that is, the denaturing agents. I should weary you if I were to 
enter into details of the denaturing question, but 1 may state 
briefly that to render the fluid undrinkable it is mixed with 
impure wood naphtha, acetone and a mineral oil having a 
specific gravity of 0.800 to 0.830. The objection to this de- 
naturing agent is the iinpure wood naphtha and acetone, and 
the formation of acetic acid which is not beneficial to the motor. 
Again, with a high compression and consequently a high tem- 
perature, it has been found that wood naphtha forms acetone 
and other by-products, so that even without the acetone the 
agent specified is objectionable. In Germany the denaturing 
agent employed for alcohol is considerably modified to overcome 
the objection stated. 

Alcohol differs from the usua! hydro-carbons used as fuel, 
inasmuch as it contains oxygen. Its constituents are carbon 
52.2 per cent., hydrogen 13 per cent., and oxygen 34.8 per cent. 
1t contains about 12,600 B.Th.U. per pound, but as pure alcohol 
is not available, and contains about 10 per cent. to 20 per cent. 
of water, it cannot be calculated at more than about 10,000 
B.Th.U. per pound. As petrol contains 19,000 B.Th.U. per 
pound, the comparison is not in favour of aleohol. The following 
table gives the composition of alcohol and other fuels : 


Carbon. Hydrogen. Oxygen. Heat values. 


Percent. Percent. Percent. Calories. 
Kerosene ar occ aa 0 10,300 
PW ca 2s cs OS a ze v0 10,500 
OE ager (Py 0 9,600 
Naphthalene S68 4: G2 >. v0 .. 9,600 
Alcohol re: Sey - <o O83 6,000 
Benzol alcohol... - ae i -- .. 7,580 
Acetylene .. .. 92.3 .. ry ee 0 12,000 


The low heat value of alcohol is due to the presence of oxygen, 
a portion of the carbon being, in a sense, already burnt. Alcohol 
has a definite chemical composition, and therefore the air neces- 
sary for combustion can be exactly calculated. It can only be 
approximately calculated for a fuel like petrol, which is a mixture 
of variable proportions and of a large number of different 
chemical substances. The amount of air required for complete 
combustion of 90 per cent. alcohol is about 9 to 1, whereas petro! 
of a specific gravity of 0.730 requires a proportion of about 15 to | 
for complete combustion. Taking the heat value of the two 
fuels, without taking into consideration the heat units absorbed 
in actual work, the power is approximately 10 to 18 in favour of 
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petrol. The boiling point of alcohol is about 170 deg. Fah.; 
it is therefore necessary to have some form of heated carburetter 
er spraying device similar to that which would be used for 
petroleum. in addition to having 10 per cent. of water to deal 
with, the heat required for evaporation of alcohol is considerably 
greater than that required for petrol. Put into figures, about 
24 times greater heat is required for evaporation of the pure 
aleohol, and then the 10 per cent. of water requires about 
5$ times the amount as compared with petrol. By making use 
of the saturation equivalents of aleohol and water for air at 
various temperatures it is possible to find the temperature of the 
air supply to the carburetter. 

Professor Meyer found that of ten alcohol motors, the one 
which gave the most economical results required the ingoing air 
to the carburetter to be raised to a temperature of about 125 deg. 
Cent. The important feature in connection with alcohol motors 
is the necessity of keeping a high degree of heat in the water 
jacket ; it has been found, in fact, that the consumption with 
light load and water at 15 deg. Cent. is double that when the 
temperature of the jacket is 100 deg. Cent. At ordinary com- 
pressions the consumption of alcohol is practically 50 per cent. 
vreater than that of petrol for the same horse-power ; it is 
therefore necessary, when using alcohol, to have a compression 
which should not be less that 125 lb. and which may go up to 
200 Ib. Therefore, while aleohol has a low percentage of heat 
units, its efficiency with an engine properly constructed and 
with the right compression is greater than in the case of petroleum 
products. The range, too, of explosive mixture with alcohol 
is much greater than with petrol. Mixtures of alcohol can be 
fired varying from 4 to 13 per cent., which is about three times 
the range of petrol. Alcohol vapour and air is a slow burning 
fuel, and with a fast-running motor will continue to burn prac- 
tically the whole period of the stroke, and whilst, therefore, it 
shows excellent efficiency with slow-running motors, it appears 
necessary for high speeds to look for something to increase the 
speed of ignition or flame propagation. There is evidence 
that aleohol requires 0.004 seconds more time for ignition than 
petrol. It would, therefore, appear desirable to add some 
other fuel to aleohol with a view to increasing the calorific value, 
and at the same time to provide for a more speedy propagation 
of the ignition. 

Both in France and Germany the conclusion has been arrived 
ut that if alcohol is to be used it must be enriched or blended, 
und benzol has been tried for this purpose. ‘The onmibus 
ectapany in Paris have made extensive trials of mixtures of 
alcohol and benzol, in the proportions of 50 per cent., the con- 
sumption per kilometric ton being 0.09 litres. These motors 
were worked at a compression of about 100 1b. per square inch 
and ran at 900 revolutions per minute, and were fitted with an 
automatic regulator to prevent any increase. ‘The most efticient 
speed was found to be 650 revolutions per minute. Experiments 
have also been conducted with a mixture of acetylene gas and 
In the Barker and White system diluted alcohol is 
calcium carbide. It would appear that the 


alcohol. 
sprayed on to 


addition of acetylene adds considerably to the speed of ignition | 


of the vapour. Picric acid has also been suggested as an enricher 
of aleohol, but investigation in this direction bas resulted in the 
conclusion that it is not practicable for the reason that picrie 
acid when mixed with the water in the aleohol has a corroding 
effect on metals. 

In Germany, with stationary alcohol motors, efficiencies have 
been obtained reaching as high as 35 to 38 per cent.; such 
results, however, can only be obtained by very high compression, 
and by the addition of water to the fuel mixture in an amount 
proportional to the compression. An efficiency of 30 per cent., 
however, can be taken as representing the average which can be 
obtained with a well-designed stationary aleohol motor. Taking 
the efficiency of alcohol at 30 per cent. and the efficiency of 
petrol at 20 per cent., it will be found that there is a gain of at 
least 10 per cent. in favour of petrol by volume. It would seem, 
therefore, that under the best conditions a gallon of alcohol 
would never have the same value as a gallon of petrol. Under 
normal compressions all records go to prove that the consumption 
of alcohol is at least 50 per cent. greater than that of petrol. It 
has yet to be proved that alcohol can be utilised at a high 
efficiency with a small high-speed engine. All data we have as 
to efficiency have been obtained with slow-running stationary 
motors, 

The slow rate of flame propagation is claimed by some to be 
an advantage. No doubt it gives a somewhat smoother running 
engine, but it is undoubtedly at the expense of power. Alcohol 
is & fuel which can only be considered provided it can be utilised 
as cheaply as other fuels. It is quite evident that 90 per cent. 
alcohol, as we know it, is not to be compared with petrol for 
high-speed motors. Its heat value is low, there is difficulty in 
starting from cold, and it requires high compression if it is to 
be used with economy. The petrol engine as now constructed is 
quite unsuitable for aleohol, and even if alcohol were available 
as a fuel to-day the price would have to be a very low one indeed 
to compete with other fuels. In Germany, where the question of 
alcoho! has been thoroughly studied, it is only used for slow-speed 
stationary engines. Before the question of the suitability or 
otherwise of alcohol as a fuel for automobiles can be fully decided, 
# tremendous amount of research work is necessary. In the first 
place, there is the question of the production of the alcohol in 
sufficient quantities at a price which will make its use economical. 
I think it is quite useless to contend that alcohol can be made at 
a competitive price from potatoes or beet grown in this country. 
According to some authorities, alcohol can be manufactured in 
the British Colonies at 4d. to 6d. per gallon, and from peat at 
even less cost. If the motorists in this country are serious in the 
endeavour to provide a fuel which can be produced in unlimited 
quantities and not subject to market fluctuations, they should get 
together and devise some scheme whereby sufficient money can 
be provided to solve or decide the question as to the possibilities 
of aleohol. No doubt many of our Colonies themselves would 
contribute to such a scheme. It seems somewhat ridiculous to 
pass resolutions to the effect that alcohol is the only fuel which 
will save the situation and to take no action to carry such resolu- 
tions into practical effect. The commercial vehicle is in need 
of a cheap fuel, and if alcohol could be produced at the low 
prices stated, means would be found to employ it economically. 

Suggestions have been put forward regarding the equipment 
of vehicles with a producer gas plant, and such a vehicle was 
constructed in the Glasgow district a year or two ago. The pro- 
ject does not appear impossible of realisation with the use of 
anthracite or charcoal as the fuel. With the Glasgow vehicle 
using anthracite coal the consumption worked out at about 1} Ib. 
of coal per ton-mile, or 1025 ton-miles for half a ton of fuel at 
20s. per ton. 

The Bonecourt flameless combustion might well receive con- 
sideration for steam generation. Although the system of 
combustion has not yet, to my knowledge, been applied to steam 
road vehicles, it certainly must appeal to those who are advocates 
of steam vehicles for commercial use. The Bonecourt system 
offers a possibility of a small flameless oil-fed boiler generator in 
conjunction with a small turbine motor. This system of com- 
bustion consists of a burner surrounded with granulated fire- 
proof material. The gas mixture is forced in under pressure, 
when the fireproof mass becomes incandescent, combustion 
taking place within the mass. The efficiency of the burner is 
very great in raising steam, while the amount of air for effecting 
combustion does not exceed the theoretical amount by more than 
about one-half of 1 per cent. 

At the present time the petrol internal combustion engine has 
practically no rival, but in commerciel work Providence is 
always on the side of low prices, and if by reason of the price 
of petrol other systems than those with which we are now con- 
versant turn out more economical they will surely come to the 
front. We engineers have no axe to grind as regards fuel, and 





study all propositions with an open mind. 





In conclusion, IT am afraid that I have not, perhaps, told you 
much that is new, but | have endeavoured to give you a general 
review of the present position of the fuel situation. There is 
no doubt that a cheap fuel would be of the utmost benefit to 
commercial vehicle builders, and I am of opinion that the 
development of the motor omnibus is to # considerable extent 
due to the low price of fuel at a time when economy of working 
was not possible in other directions. Had the London General 
Omnibus Company, for instance, been paying Is. per gallon 
for fuel during the change over to the mechanically propelled 
omnibus, | fear the results achieved would have been quite 
different, and in all probability we should not in London be 
served by the excellent transportation facilities we now enjoy. 
The question of both alcohol and the more economical utilisation 
of our coal wealth are matters of the utmost importance ; they 
are, in fact, national matters. In coal we have all that we 
require for motor fuel, both heavy and light. I would therefore 
like to see the whole question of fuel supply taken in hand by a 
body of experts with a large sum of money to carry out research 
work so as to decide on matters which are in doubt, and which 
ean only be proved by trials and experiments of a costly nature. 
In some of our Colonies, South Africa, for example, there are vast 
deposits of low-grade coal which might be turned to account for 
the production of motor fuels, and other products of distillation. 
This coal is of a very low grade and will not burn in an ordinary 
grate, and can be obtained for practically the cost of moving it, 
which is very low on account of the deposits being on the surface. 
L am, of opinion that the British Empire could within itself 
produce all the fuel it requires, and in place of giving prizes for 
new fuels the money would, I am sure, be far better employed in 
research work on the lines indicated. ‘The money, properly 
expended, would have far-reaching results, and would in all 
probability benefit the whole nation. ‘The automobile engineer 
has had some difticult problems to solve. It is safe to assert 
that no branch of mechanical engineering in the world’s history 
has made so great an advance in so short a time, and while the 
fuel problem is the greatest difficulty we have had to face, it is 
certain to be overcome. The industry must go forward, the 
commercial vehicle both for passengers and goods is going to be 
of the very highest utility and convenience to mankind, and the 
solution of the difficulty is one. which affects every inhabitant 
of this country, and which should be given the fullest con- 
sideration from a national point of view. 1 therefore urge 
everyone connected with this industry to give full and careful 
study to whatever propositions are put forward, and to assist in 
the search for petrol substitutes, and to study the best methods 
of employing them. 








THE INSTITUTION OF CIVIL ENGINEERS. 


By Francis Exnest Wentworrk-SHritps, M. last. CoE. 


THE CONSTRUCTION OF THE WHITE STAR DOCK AND 
THE ADJOINING QUAYS AT SOU'THAMPTON.* 


THe new works described in this paper consist of a tidal basin, 
in shape a parallelogram about 1700ft. long and 400ft. wide, 
opening direct on to the estuary of the river Test. The depth 
at L.W.O.S.T, is 40ft., and at H.W.O.S.'T. 53ft. The works also 
include three quays facing on the river channe! just outside the 
basin, and a curved jetty which forms a guiding stage for ships 
entering or leaving the dock. The depth at the outside quays 
ranges from 25ft. to 35ft. below L.W.O.S.T. The river channel 
has been deepened to 35ft. below L.W.O.S.'T. to form an approach 
to the new basin and adjoining quays. The site of the new tidal 
basin was for the most part occupied by mudlands, covered at 
high tide and bare at low water. These mudlands had been 
surrounded with a bank of chalk, within which excavation was 
earried out in the dry to a depth of 30ft. to 45ft. below quay 
level. The foundations for the concrete quay walls were then 
taken down to their full depth of 73ft. in timbered trenches, 
These trenches had to be carried through beds of sandy clay 
and of fine silty sand, both of which were rather difficult materials 
to sink through, and formed unsatisfactory foundations for 
heavy walls. The quay wall for the portion of the dock built 
in the dry was designed to meet these conditions, having a long 
projecting toe reinforced with old rails and a sloping base. 
Various difficulties which were encountered while sinking the 
trenches for these walls are described. 

At the southern end of the dock near the enclosing bank, 
the trenches were sunk from the ground surface, and attained 
a depth of over 70ft. They were carried out in lengths of about 
100ft., each length being surrounded by sheet piling driven to a 
depth of about 35ft. Below this, the trench was lined with 
timber runners. One such length was flooded by blows of water 
and sand which rose up through the floor, whereupon excavation 
had to be stopped when it had only reached dock-bottom level. 
The wall foundation was put in at this point by sinking reinforced 
concrete caissons through the flooded trench. These were 
lowered, - weighted and sunk by grabbing out inside them, 
until the tops of the caissons were at dock-bottom level, the 
cutting edges being 15ft. lower. The wall was then built up 
upon these caissons for a height of about 3ft., partly with con- 
crete blocks fixed by divers, and partly with mass concrete 
deposited through water. The space in front of the wall was 
then covered with a blanket of puddle clay, after which the 
trench was again pumped out and work was resumed in the dry. 

After all the walls within the enclosing bank had been con- 
structed, the bank was cut through and the dock was flooded. 
Excavation wax then continued down to 40ft. below L.W.O.S.T. 
by means of three ladder dredges with attendant hoppers. 
which also excavated the approach channel in the river to 
35ft. below low water. All excavated material had to be taken 
ont to sea, a distance of twenty-five miles. 

The portion of the dock wall which lay outside the enclosing 
bank, together with two of the quay walls facing the river, were 
constructed entirely under water, with the aid of helmet divers. 
The base of these walls consisted of mass concrete, and the 
upper portion of 6-ton and 8-ton concrete blocks at front and 
back, with a hearting of mass concrete. To construct them a 
cut was first made by dredger throughout the length of the wall 
down to about dock-bottom level. Below this a trench was 
sunk, the sides of which were supported by sheet piling, strutted 
with walings and struts fixed by divers. 

Inside this trench the mass concrete of the base was deposited 
through water. The concrete was then carefully levelled to 
receive the concrete blocks, which were built up in lengths of 
about 60ft. and two courses high. The mass concrete hearting 
for each length was then deposited before the next lot of blocks 
were laid. The relative advantages of block work and mass 
work in this situation are discussed in the paper. These walls 
were backed with specially selected material, consisting of 
broken concrete and ships’ ashes, so as to reduce the lateral 
thrust and the consequent load on the foundations as much as 
possible. The trench piles were not drawn, but the front ones 
were bored off under water at dock-bottom level. 

The jetty which forms the guiding staye at the entrance to 
the dock, was formed of creosoted Oregon piles, braced together 
with creosoted pitch-pine struts and walings above water, and 
with iron ties below water, the latter being fixed by divers. 
The structure is covered with a timber decking, and at intervals 
the jetty is stiffened by buttresses of mass concrete, extending 
from about dredging level to low-tide level. The site of each 
buttress was surrounded with sheet piling, and the pocket thus 
formed was grabbed out and filled with concrete deposited 
through water. 

The remaining quay wall, which fronted on the river, had to 

* Abstract of a paper read at the ordinary meeting of the Institution 
on Tuesday ,.November 11th, 191 








be built in the heart of the enclosing bank already mentioned 
It was built in a dry trench sunk through the bank, and throu, 
the strata beneath it. These consisted for the most part oj 
running sand, which made the sinking of the trenches eNtreniely 
difficult. To minimise damage from the trenches being: drowned 
out by blows of water and sand, the wall was desivned ay * 
pier-and-arch structure, each pier being constructed in a separate 
trench sunk from about low-water level. The piers ave con. 
nected by arches at this level, and also by curtain walis, whic) 
retain the earth between them. Above the arches is a continuoys 
face wall, the whole being built of mass concrete. Tu spite of 
these precautions, some of the pier trenches were flooded py 
blows, and the last part of the excavation, and the first part of 
the concreting had in these cases to be carried out by divers 
Different methods of timbering the pier trenches are Cescrihed 
and discussed. 

A comparison of the cost and speed of erection of the varioys 
types of wall is given. The equipment of the dock is briefly 
described. Four large sheds suitable for both passenver ang 
cargo tratlic have heen erected, and electrically driven travelling 
cranes have been provided for each berth, An appendix ty 
the paper describes how the caleulations for the stabiliry of the 
walls were made, 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Puysicat Society or Lonpon.—-At the Imperial College of 
Science, Imperial Institute-road, South Kensington, S.W, 
“On the Thermal Conductivity of Mercury by the Inipressed 
Velocity Method,” by Mr. H. R. Nettleton.“ On Polarisation 
and Energy Losses in Dielectrics,’ by Mr. A. W. Ashton. © 4 
Lecture Experiment to Illustrate Ionisation by Collision aid to 
Show Thermoluminescence,” by Mr. F, J. Harlow. 8 p.m 





SATURDAY, NOVEMBER. l5rn. 


Norru-East Coast INstirutTion OF ENGINEERS AND) Stip- 
purtpERS. —Bolbee Hall. Neweastle-upon-Tyne. A veneral 
ig of the Graduates’ Section will be held. Paper ly Mr 





Thee 
4. Temple Thorne, * Centrifugal Pumps.”’ Discussion. 7.15 pan 
MONDAY, NOVEMBER 17rn. 
THe Exvecrro-Harmonic Socrery. Concert (Ladies? Nichi) 


at the Holborn Restaurant (King’s Hall). 8 p.m. 


Tae INsrirure oF Sanrrary ENGINERRS. At Caxton Hoedll, 
Caxton-street, Westminste Paper: “The Sewering of Towns, 
some Notes and Criticisms,” by Mr. F. W. Cable. 8 p.m 





TUESDAY, NOVEMBER 

THe Insrrrurion OF Civit ENGINEERS. —Great George-<treet, 
Westminster, S.W. Paper (to be further discussed) Phe 
Construction of the White Star Dock and Adjoining Quays 
at Southampton,” by Mr. Francis Ernest: Wentworth-Sheilds, 
8S p.in. 

THe ILLUMINATING ENGINEERING Socrery.--At the House 
of the Royal Society of Arts, 18, John-street, Adelphi, London. 
Mr. L. Gaster will present a short report on progress during the 
vacation. Mr. Fk. W. Goodenough and Dr. James Kerr res} 
tively will give some account of the proceedings at the National 
Gas Exhibition and the fourth International Congress on Scliool 
Hygiene, held at Buffalo during last September. A series of 
photographs illustrating shadow effects by natural and artificial 
tight will be presented by Messrs. J. 8. Dow and V.H. Mackinuey, 
8 p.m. 


Isr. 





WEDNESDAY, NOVEMBER 19H. 
THe AgeRONAUTICAL Socrety oF Great Briraryn. —The 
Royal United Service Institution, Whitehall. “The Right 


to Fly,” by Mr. Roger Wallace. 8.30 p.m. 

Royat Socrery or Artrs.—John-street, Adelphi, 
W.C. Ordinary meeting. Colonel Sir Thomas H. 
R.E., K.C.M.G., K.C.1.E., Chairman of the Council. 
address of the 160th session of the Society. —8.p.m. 

Roya. METEOROLOGICAL Society.—At the Institution of Civil 
Engineers, Great George-street, Westminster. Papers: °° The 
Daily Temperature Range at Great Heights,” by Mr. W. H. 


London, 
Holdich, 


Opening 


Dines, F.R.S.: “Eddy Wind of Gibraltar,” by Mr. Henry 
Harries. 7.30 p.m. 
THURSDAY, NOVEMBER 20rn. 
Tue INsTITUTION OF MECHANICAL ENGINEERS.-Autumn 


meeting in Manchester, in the Memorial Hall, Albert-square, 
Manchester. Paper: Cutting Power of Lathe Turning Tools, 
by Professor William Ripper. 7.30 p.m. 


FRIDAY, NOVEMBER 


THe INSTITUTION OF MECHANICAL ENGINEERS.-~ Storey 's- 
gate, St. James’ Park, S.W. ‘* Cutting Power of Lathe Turning 
Tools,”’ by Professor Wm. Ripper and Mr. G. W. Burley. 8 p.m. 


21st. 


SATURDAY, NOVEMBER 22np. 
Tue InstiTuTION OF LocoMOTIVE ENGINEERS.—-Caxton Hall, 
Westminster. Paper: “ The Standardisation of Large Express 


Passenger Locomotives,” by Mr. H. N. Dearberg. 7 p.m. 


THURSDAY, NOVEMBER 27ru. 


Nortu-East Coast INstiruTIoN OF ENGINEERS AND SuiP- 
BUILDERS.—Institution conversazione in the Westgate Assembly 
Rooms, Neweastle-upon-Tyne. Promenade concert — from 
7.30 p.m. till 8.30 p.m.; dancing from 8.45 p.m. till 1 a.m. 


FRIDAY, DECEMBER 5brn. 


THE INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate. 
St. James’ Park, S.W. The first Thomas Hawksley Lecture 
will be delivered by Mr. Edward B. Ellington, past-president, 
on ‘‘ Water as a Mechanical Agent,” at 8 p.m. The President 
and Lady Donaldson will hold a reception at 9.30yp.m. after the 
lecture. Invitation cards will be issued. 








SATURDAY, DECEMBER 13ru. 


THe INstrruTion OF LOCOMOTIVE ENGINEERS.-Caxton Hall. 
Westminster. Paper : ‘Locomotive Lubrication, Chemical 
and Mechanical Aspects,” by Mr. F. L. Bassett. 7 p.m. 


TUESDAY, DECEMBER  1l6rH. 

THe Puysican Soctery or Lonpon.—Society’s Annus 
Exhibition, at the Imperial College of Science, in the afternoon 
and evening. 

WEDNESDAY, JANUARY 21st, 1914. 


THe British Evecrrican anp ALLIED MANUFACTURERS’ 
AssociaTion.— The annual dinner of the Association. 
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THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Pig Iron Dull. 

Business in pig iron was of only small extent in Bir- 
ingham to-day (Thursday), the market in this department 
bei i: decidedly dull, Although quotations are lower than for 
pare while past, consumers appear to be disinclined to make 
© hor then small hand.t>-mouth purchases, forward business 
raed conspicuous only by its absence. Under these circumstances 
‘Change goes along but slowly from week to week, and the 
expected winter revival has not yet put in an appearance. 
The Board of Trade returns have not tended to reassure traders, 
latest statistics, although good for the ten months’ 
are not wanting in indications that even as regards the 
foreign demand the trade boom which has been in evidence for 
ome two years past is now beginning to wane, South Stafford - 
chire common forge pig iron was quoted to-day 51s. to 52s., 
and part-mine 52s, to 53s., with Northampton forge at 50s. to 
hls. and Derbyshires at 51s, to 52s, All these descriptions were 
Jightly down on the week, Superior qualities are nominally 
without alteration at :~~Best all-mine forge, 85s. to 90s.; foundry, 

ges, td.; and cold blast, 125s. 


for the 
period, 


Bars and Sheets Quiet. 

Dullness characterises the manufactured iron trade, 
and prices are depressed by foreign competition. ‘The demand 
for bars has fallen off, so that many mills are on short time. 
Quotations for unmarked bars range from £7 to £7 2s. 6d., 
delivered Birmingham. ‘This department has been unfavourably 
influenced by the competition of Belgian iron, which is coming 
into the Midlands at considerably below the prices quoted for 
English material. The marked bar makers are doing fairly 
well, and their quotation remains £9. North Staffordshire 
crown bars are still quoted £7 15s. Black sheets are in poor 
request, and are quoted about £8. Not so much as recently 
jx done in galvanised sheets, either on home or export account. 
Makers quote £10 15s. to £11 for 24 w.g. galvanised corrugated 
sheets f.0.b. Liverpool. 


Other Descriptions of Manufactured Iron. 

With respect to other descriptions of manufactured iron, 
in these also only a hand-to-mouth trade is being transacted, 
there being hardly any forward buying. Indeed, in order to 
try to induce more business it has been decided to reduce gas 
strip by 7s. 6d. per ton, so this commodity is now quoted £7 to 
47 2s. 6d. for large and small lots respectively. Hoop iron is 
quoted £7 15s., and for slit nail rods £9 nominal is still asked. 
Many of the ironworks in the district are only on short time. 
Under these circumstances the comparatively high prices of coal 
and coke are oecasioning unfavourable comment among iron 


producers. 


No Animation in Steel. 

Although the recent reductions in steel have brought 
out a little more business than a few weeks back, yet it cannot 
be said that there is any real animation. ‘The outputs at the 
various mills are comparatively small, and the recent revival 
of foreign competition is hitting local manufacturers hard. 
Angles are quoted £6 10s., and Bessemer sheet bars £4 15s. to 
£4 17s. Od. 

Gloucester and Waterways. 

At a meeting of the City Council of Gloucester on 
‘Tuesday Councillor H. E. Waddy, referring to the national scheme 
of waterways development, said that so far as the Midlands- 
to-the-sea part of the scheme was concerned, that would affect 
Gloucester very considerably, and if it were properly designed 
and managed he thought its carrying out would improve the 
position of the city immensely. The Mayor said that during 
the past year there had been considerable progress made with the 
waterways question. With reference to the recent resolution of 
the Municipal Corporations Association, if when the scheme was 
further advanced-—and it looked now as if it would come far 
more to the front than it had before—and it should be necessary 
for corporations to give financial help to the scheme, personally 
he would have no hesitation in recommending that course to the 
City Council, and in casting his vote in its favour. It was, he 
added, important to remember that Birmingham was determined 
to get to the sea, and Gloucester’s interest was to see that she 
came by the Severn route. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 


MANCHESTER, ‘Thursday. 
Pig Iron Continues Weak. 

THERE was about an average attendance on the Iron 
Exchange on Tuesday, but business generally could only be 
described as moderate. Business in pig iron was still of small 
dimensions, and buyers operated for pressing requirements 
only. The feeling was exceeding flat, and prices again showed 
a weaker tendency. ‘There was also little new to record in 
finished iron and steel. Copper generally showed a reduction. 
— lead unchanged, but English tin ingots about 30s. per ton 
ower, 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 58s. 9d.; Staf- 
fordshire, 60s.; Derbyshire, 59s. to 59s. 6d.; Northamptonshire, 
§1s.; Middlesbrough, open brands, 60s. 9d. to 61s. 3d. Scotch 
(nominal): Gartsherrie, 73s. 6d.; Glengarnock, 69s. to 70s.; 
Eglinton, 71s.; Summerlee, 71s., delivered Manchester. West 
Coast hematite, 66s. 6d.; KEast Coast ditto, 65s., both f.o.t. 
Delivered Heysham: Gartsherrie, 71s. 6d.; | Glengarnock, 
7s. to 68s.; Eglinton, 69s.; Summerlee, 69s. Delivered Preston : 
(artsherrie, 72s. 6d.; Glengarnock, 68s. to 69s.; Eglinton, 70s.; 
Summerlee, 70s. Finished iron : Bars, £7 15s.; hoops, £8 7s. 6d.; 
sheets, £9 2s. 6d. Steel: Bars, £7 to £7 5s.; Lancashire hoops, 
i ; Staffordshire ditto, £8 5s. to £8 7s. 6d.; sheets, £9 to 
«: boiler plates, £8 2s. 6d. to £8 7s. 6d.; plates for tank, 
girder and bridge work, £7; English billets, £5 15s.; foreign 
ditto, £4 16s.; cold drawn steel, £10. Copper: Sheets, strips, 
Xe., £89 per ton; small lots, ld. per Ib.; rods, £87; tough 
got, £74 15s.; best selected, £75 10s. per ton. Copper tubes, 
IItd.; solid drawn brass tubes, 8jd.; brazed brass tubes, 9#d.; 
condenser tubes, 9jd.; condenser plates, 8d.; rolled brass, 
74d.; brass turning rods, 7}d.: brass wire, 7jd.: yellow metal, 
72d. per Ib. Sheet lead, £25 per ton. English tin ingots, 
£185 10s, per ton. 


The Lancashire Coal Trade. 


_ _The attendance on the Coal Exchange could not be 
described as large, and the general tone was one of quietude. 
In house coal, the continued mild weather has caused a falling 
off in demand, but, notwithstanding this, there was no giving 
way in prices. In slack and engine fuel there are heavy 
upplies on offer from outside districts, and spot lots are being 
offered at much lower figures than what collieries are prepared 
'o contract for. There is little new to record in shipping and 
bunkering coal, but the feeling is rather dull. Quotations :— 
Hest Lancashire house coal, 17s. 8d. to 18s. 10d.; good medium, 
Jis, 2d, to 178.5 domestic fuel, 13s. 5d. to Ll4s. Sd.; screened 








| steam coal, 11s. 6d. to 13s.; slacks, 9s. t> 103. 9d. per ton at the 


pit. 


Barrow-in-Furness, Thursday. 
Hematites. ; 

‘There is no change to note in the general condition of 
the hematite pig iron trade of this part of the country. Through- 
out the district there is marked activity at the works, and a 
large output of iron is being maintained. From the Barrow 
works and also from the furnaces of the Workington Steel 
Combine in Cumberland nearly the whole of the make is finding 
an outlet at the same company’s steel works. This is likely to 
go on for some time to come. Those makers who smelt for the 
outside market are putting in large deliveries of iron on orders 
booked awhile ago. New business at the moment is not plentiful, 
for consumers are still content to fix contracts for small deliveries 
only, just sufficient to tide them along. Makers are quoting 
70s. to 71s. per ton net f.o.b. For special sorts of iron there is a 
good demand on home account, and the quotation runs about 
78s. per ton. The furnace on charcoal blast at Backbarrow is 
busily employed. There is nothing being done in warrant iron. 
The stores are down to 11,240 tons. 


Iron Ore. 

The demand for iron ore is brisk, and from present 
appearances is likely to remain so. Good shipments are being 
made from Cumberland ports coastwise, but Barrow shipments 
are easy. The local consumption of ore is steady, Prices are 
about the same, with good average sorts at 15s., and best ores 
are up to 22s. 6d. per ton net at mines. Spanish ores are being 
imported in large cargoes into Barrow, Workington, Heysham, 
&c., and the current price is 16s. to 18s. per ton.delivered to 
West Coast furnaces. 


Steel. 


There is activity in most of the departments in the 
steel trade. At the Barrow Works there is a good output from 
the rail mills, but the plate mills are still restricted in the make. 
Nothing is being done in the tin bar or steel billet branch of the 
works. At Workington the rail mills are busy, as also are some 
of the smaller departments. The general demand for steel is 
fairly good. Rails are a steady trade, with heavy sections 
mostly inquired after, these being quoted at £6 5s. to £6 10s. 
per ton. Light rails and also heavy tramway sections are a quiet 
business. For steel shipbuilding material there is a good steady 
demand on local as well as general home account, with ship 
plates at £7 5s. to £7 10s. per ton, and boiler plates at £1 more. 


Shipbuilding and Engineering. 

There is activity in every department of these trades. 
At the Barrow shipyard preparations are being made for the 
launch of the British battleship Emperor of India. The launch- 
ing ceremony will be carried out by Lady Islington. The report 
that the King was going to be present is totally without founda- 
tion. This warship is much behind hand, owing to various 
causes, strikes not being the least, whilst scarcity of labour 
has told against an earlier launching. The Brazilian river 
monitor Javary has returned to Barrow after passing through 
her trials on the Clyde. These trials were delayed owing to 
the necessity of fitting a new rudder. ‘lwo other similar craft 
are being fitted out at Barrow. 


Fuel. 

There is a good demand for coal, with steam sorts of 
good quality at 15s. 6d. to 18s. per ton delivered. Coke is in 
full request, with East Coast sorts at 22s. per ton delivered to 
West Coast makers. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

THE pig iron industry is in anything but a satisfactory 
state, and, in fact, many traders take a most pessimistic view 
of the situation. The elements of uncertainty and weakness 
which are more or less affecting all the speculative markets are 
having their inevitable effect upon the pig iron trade. The 
market for Cleveland pig iron is lifeless, and prospects are 
anything but encouraging. Inquiries are certainly rather 
numerous, but they result in nothing, as buyers will not pay 
current rates. On the other hand, makers regard existing 
values as altogether prohibitive, and will not enter into contracts 
for next year, which would leave them with a certain loss. 
They are willing to operate at from 51s. to 52s., but only for 
moderate lots, for even at that figure there is no margin of profit 
while costs are so high. Manufacturers threaten still further to 
reduce the output unless the prices advance or cost of raw 
material is lowered, and, indeed, this week Walker, Maynard 
and Co., who a little while ago put a furnace out of operation at 
their Redcar works, are damping down both furnaces at their 
Coatham works. Inquiries on American account are stated to 
be very extensive, and are for nearly all descriptions of pig iron. 
They are hardly expected to lead to much, if any, business, 
however, as in every case delivery to particular analyses is 
insisted upon. The stock of pig iron in the warrant stores con- 
tinues to fall, and so far this month 5263 tons have been with- 
drawn, the total now standing at 152,993 tons. A small business 
has been done this week in No. 3 G.M.B. Cleveland pig iron by 
merchants at 50s. 3d., and that is recognised as the general 
market quotation. No. 1 is 52s. 6d., No. 4 foundry 49s. 6d., 
No. 4 forge 49s. 3d., and mottled and white iron each 49s., all 
for early delivery. 


Hematite Pig Iron. 

The position of affairs in the hematite pig iron trade 
of this district is in no way changed. The market is extremely 
weak. The amount of new business being done by makers is 
only small, but there is a belief that before long an increased 
amount of life will be given to the demand, and that orders 
will be placed well ahead for good tonnages. ‘This week there 
have been some tentative inquiries from Sheffield consumers, 
but they consider quotations too high, and no business has 
resulted. The sellers’ price is now down to 62s. 6d. for either 
early or forward delivery of mixed numbers, but that figure 
would probably be substantially shaded for suitable business. 
Consumers, however, persistently hold off in the expectation of 
further concessions. On the other hand, makers declare that 
hematite has about reached the margin of profitableness at 
62s. 6d., and that any price below that figure would make the 
manufacture unremunerative. ‘The inquiries which have been 
received from America have been mostly for hematite of special 
analysis, and do not appear to indicate any particular departure 
from the normal in connection with the American trade. 


Iron-making Materials. 

‘There appears to be positively no inquiry in the market 
for foreign ore. Most of the big consumers are still well stocked, 
and others are only disposed to take small cargoes at present 
prices. The mine owners in Spain continue to take a firm stand, 
and the majority of merchants are not inclined to reduce their 
prompt quotation, which is 19s. for best Bilbao Rubio of 50 per 
cent. quality, delivered in the Tees. Notwithstanding the fall 
in the price of pig iron, the coke market is stronger, and prices 
are very stiff. A scarcity has been created by the putting out 
of ovens, and the boom in the coal trade has made makers quite 
indifferent as to whether they sell their coal or turn it into coke. 
The result is that, notwithstanding the diminution of the demand 





caused by the blowing out of furnaces, coke is still on the scarce 
side, and the minimum for medium furnace kinds remains at 
18s. 6d., delivered at the works. 


Manufactured Iron and Steel. 

‘There is very little change of moment to note in the 
condition of the manufactured iron and steel trade. There is 
a fair amount of work on the books, which in the majority of 
cases will enable the mills to be kept actively employed for many 
months ahead. The revival in plates and sections noticed last 
week, following upon the recent reductions, has not been sus- 
tained. Consumers have reverted to a waiting attitude, and 
business is again very flat. Rails, however, continue active, 
and further big business is coming out. Inquiries have just been 
received for about 50,000 tons of rails, chairs, and fish-plates 
for the Union of South Africa, and a fair share of this order is 
expected to come to the East Coast. Further Australian orders 
are also shortly coming out. The following are the principal 
market quotations :—Common iron bars, £7 103.; best bars, 
£7 17s. 6d.; best best bars, £8 5s.; packing iron, £6; iron ship 
plates, £6 15s.; iron ship angles, £7 10s.; iron ship rivets, £8 10s.: 
iron girder plates, £7 5s.; steel bars, basic, £6 15s.; steel bars, 
Siemens, £6 15s.; steel ship plates, £6 15s.; steel ship angles, 
£6 7s. 6d.; steel boiler plates, £7 15s.; steel joists, £6 12s. 6d.: 
steel hoops, £7 10s.; steel strip, £7 5s.; steel sheets, singles, £8 5s.; 
steel sheets, doubles, £8 103.—all less the customary 24 per cent. 
Cast iron columns, plain, £7 7s. 6d.; cast iron railway chairs, 
£6 10s.; light iron rails, £7; heavy steel rails, £6 10s.; steel 
railway sleepers, £7 10s., all net at works. 


Shipbuilding and Engineering. 

The amount of work in hand in the shipbuilding trade 
is still so extensive that builders have no cause for anxiety as 
to the future. On the Tyne the greatest activity prevails, all 
the stocks being occupied. The new yard for J. T. Eltringham 
and Co., South Shields, is rapidly approaching completion, and 
the firm has several orders on its books to start upon imme- 
diately the new berths are available. The engineering trades 
are well employed. Marine engineers are exceptionally busy, 
and the amount of work in hand guarantees full employment 
for many months ahead. 


Coal and Coke. 

A firm tone is maintained in the coal market. So far as 
prompt delivery is concerned, bookings have been heavy, and 
with ample tonnage supply the entire output is readily taken up 
and in several cases higher values have been recorded for small 
spot lots for completion purposes. For the end of the month 
and forward positions there is a good all-round general inquiry, 
but transactions mature slowly, as consumers are pressing for 
reduced figures. Best Durham gas coal is quoted at 15s. 6d., 
and seconds at 13s. 6d. Bunker coals meet with a strong demand 
at 13s. 3d. for ordinary qualities, and 14s, for best kinds. Coking 
fuel is steady, and a good demand for all descriptions of coke is 
reported. Foundry coke is 20s. to 23s., furnace coke 18s. to 
18s. td., and gas coke I6s. td. to 17s. bd. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Pig Iron. 

Bustvess in Scotch pig iron is distinetly quiet, and 
little fresh inquiry has been experienced for ordinary qualities, 
even in face of continued reductions in prices. There has been, 
however, a comparatively good demand for No. | quality of the 
various brands, while foundry qualities are also finding a fairly 
ready sale, but forge iron continues inactive. The position of 
Scotch hematite iron shows little improvement, and stocks at 
makers’ yards are still being added to. It has been reported 
that transactions have taken place at 65s. per ton for West of 
Scotland delivery. The number of furnaces in blast in Scotland 
is now eighty, compared with the same number last week and 
eighty-eight in the corresponding period in 1912. Owing to 
labour troubles the Carron Company’s furnaces are out of 
operation. 


Prices of Makers’ Iron. 

Monkland is quoted f.a.s. at Glasgow, No. 1, 65s. td.: 
No. 3, 64s.; Govan, No. 1, 64s.; No. 3, 62s. td.; Carnbroe, 
No. 1, 70s.; No. 3, 66s.; Govan, No. 1, 71s. 6d.; No. 3, 66s. 6d.: 
Gartsherrie, Summerlee, Calder and Langloan, Nos. 1, 72s.; 
Nos. 3, 67s.; Glengarnock, at Ardrossan, No. 1, 72s.: No. 3, 
67s.; Eglinton, at Ardrossan or Troon, No. 1, 66s. 6d.; No. 3, 
65s. 6d.; Dalmellington, at Ayr, No. 1, 68s.; No. 3, 66s.; Shotts, 
at Leith, No. 1, 72s.; No. 3, 67s.; Carron, at Grangemouth, 
No. 1, 73s.; No. 3, 68s. per ton. 


Sharp Decline in Warrants. 

During the greater part of the week the warrant market 
was fairly good,and although the turnover was small-—only 
amounting to about 9000 tons—prices of the previous week were 
well maintained. At the close of the week, however, a decided 
reaction took place due to continued unsatisfactory reports 
from abroad, and the imports of German pig iron in competition 
with local makers. Prices show a decline of Is. 4$d. per ton 
on the week, cash sellers closing at 49s. 104d. per ton. 


Finished Iron and Steel. 

No new feature can be reported with regard to the 
Scotch steel trade. The recent unsatisfactory conditions con- 
tinue in evidence, and no improvement in position is apparent. 
Specifications are scarce, and it is with difficulty that rolling 
plant is being kept in operation. ‘The home demand is of the 
weakest description. and the export inquiry leaves little room for 
encouragement. The low price of German material is un- 
doubtedly having an adverse effect on the trade. Galvanised 
and black sheet makers have hooked a few extra orders and 
also report a slightly better inquiry. Although the new business 
is not of any considerable volume, works are now fully occupied, 
and prospects are perhaps just a little brighter. The malleable 
iron trade is still labouring under depressing conditions. Severe 
foreign competition and an absence of both local and export 
business are still largely affecting the trade. While the importa- 
tion of hoops and bars has ceased in the meantime it is not likely 
that local makers will be asked to supply any demand, as tube 
works are well stocked at present. Iron and steel bars are, 
however, being imported in large quantities, at prices little 
higher than those which malleable iron makers are paying for 
foreign steel billets for the manufacture of bars. 


Activity in Clyde Shipyards. 

There is no diminution in the activity of the Clyde 
shipbuilding yards. There has been a large inquiry for new 
tonnage, owing to the lower costs of material, but a big increase 
in the amount of work on hand is not expected in the meantime, 
in view of weakness in the freight markets. An order has, 
however, just been placed at Greenock for six new steamers 
for Eastern service. The yards generally are well occupied at 
present. 


Scotch Coal Trade. 

Conditions in the Scotch coal trade are somewhat 
improved compared with those of the previous week. The 
position in the West of Scotland, which was weakened for a 
week or two by a scarcity of tonnage, has undergone a weleome 
change, and prices are again very firm. As the amount of current 
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business is not of very large volume, although Alexandria and 
the Bay ports have been purchasing freely, a concerted buying 
movement on the part of the “ bears ’’ seems to be responsible 
for the alteration in trade. Ell coals, which were selling at 13s., 
have stiffened to 13s. 3d. to 13s. 6d. per ton, and the better 
qualities of all large coal are difficult to obtain for immediate 
delivery. Among smalls, treble nuts are slightly easier, but 
doubles are much firmer and are practically unobtainable for 
immediate shipment. Singles, on the other hand, are very 
plentiful. Business in the Lothians and Fifeshire district 
continues on brisk lines, and all classes of coals are being well 
taken up and prices are well maintained. The aggregate ship- 
ments from Scottish ports during the week amounted to 322,360 
tons, compared with 326,148 tons in the preceding week and 
318,941 tons in the corresponding week of last year. Fl coals 
are quoted f.o.b. at Glasgow 13s. 3d. to 13s. 6 splint, 13s, 
to 14s. 6d.; navigations, 15s. to 17s.; steam, . to T4s. td.: 
treble nuts, 13s. 3d. to 13s. 6d.; doubles, 12s. to 12s. Gd.; and 
singles, 10s, 6d. to lls. per toa. 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 

Bryonp the fact that during the past week the market 
for current business has ruled extremely firm, there has been 
very little of interest to note except as regards business for 
1914. The British Admiralty has come in for its supplies, colliery 
companies being asked to send in their prices and the quanti- 
ties they are prepared to supply. The quantity usually taken 
by the Admiralty runs to about 14 million tons. Other important 
business concerns the P. and O. Steamship Company and the 
French Steamship Company Transatlantique, both of which are 
in the market. The former has hitherto taken between 300,000 
tons and 400,000 tons and the latter 250,000 to 300,000 tons of 
best Welsh coals. The Cordoba Central Railway Company 
has also contracted for ordinary second Admiralties to the 
amount of about 100,000 tons at 17s. net f.o.b. Until the end of 
last week depot owners had steadfastly held out against the 
prices demanded by colliery salesmen over 1914. Big business, 
however, has been done at I7s. net for one of the second Admiral- 
ties, the quantity running to well over half a million tons. This 
figure is 6d. per ton less than colliery salesmen had been asking 
for this particular grade of coal, though at the same time it 
represents practically an advance of 10d. per ton on the current 
year’s figures, which range about Its. Gd., less 24 per cent. dis- 
count. Prices have gone in for supplies for the Russian marine 
over this month and next and over the next Baltic season, while 
tenders had to be in on ‘Tuesday for 187,000 tons of Newport 
coals for the French State Railways for delivery over next year 
at the usual range of French ports. The prices are reported to 
be about 26}f. to 273f. ¢.if., but local merchants rather anticipate 
that the business will be secured by Germany. As regards current 
business it has been on a small scale, and the inquiry has been 
confined almost to spot cargoes and parcels only. No disposition 
is manifest to operate far ahead. Values have ruled firm, 
particularly for Admiralty qualities and drys, but otherwise 
there has not been the same tightness in other descriptions of 
large, although Monmouthshires are an improving class. Small 
coals are very strong for best bunkers, but cargo sorts are in 
little demand and easy. Pitwood is firm on scareity of supply. 
The following are the approximate values :—Steam coal: Best 
Admiralty large, 20s. 3d. to 20s. tid.; best seconds, 19s. 6d. to 
20s.; seconds, 18s. 9d. to 19s.; ordinaries, 17s. Gd. to 18s.; best 
drys, 18s. 6d. to 19s.; ordinary drys, 16s. 6d. to 17s.; best bunker 
stnalls, IIs. to lls. 3d.; best ordinaries, 10s. to 10s. 6d.; cargo 
smalls, 6s. $d. to 7s. 6d.; inferiors, 6s. to 6s. 6d.; washed smalls, 
Ils. to 12s.; best Monmouthshire black vein large, 17s. to 17s. 6d.; 
ordinary Western Valleys, 16s. to 16s. 6d.; best Eastern Valleys, 
15s. 3d. to 15s. 6d.; seeonds, I4s. 9d. to 15s. 3d. Bituminous 
coal: Best households, 19s. to 20s.; good households, 17s. to 
18s.; No. 3 Rhcndda large, Its. to 17s.; smalls, 12s. to 12s. 6d.; 
No. 2 Rhondda large, 13s. 3d. to 13s. 9d.; through, 10s. 6d. to 
lls. 6d.; smalls, 7s. 6d. to 8s.; best washed nuts, I6s. to 16s. Gd.; 
seconds, 15s. to 15s. Gd.; best washed peas, 14s. to 14s. 6d.: 
seconds, 13s. (1. to 13s. 9d. Patent fuel, 19s. Gd. to 22s. 6d. 
Coke : Special foundry, 27s. td. to 28s. 6d.; good foundry, 23s. 
to 25s.; furnace, 19s. to 21s. 22s. Yd. to 23s, 

















Pitwood, ex ship, 22s. 


Newport (Mon.). 

Trade during the past week has been rather more active 
and values for large coal remain very steady, as is the case for 
best black vein large and Western Valleys. The stoppage at 
the Llanhilleth Collieries continues to affect supplies of the best 
coals, which are scarce and range about I7s. to 17s. 3d. A fairly 
hig business has been done in Western Valleys at l6s., and these 
are now quoted up to Is. 6d. Easterns still rule irregular, but 
the tendency on the whole is to improvement. House coals 
are steady and pitwood is firm at 23s. to 23s. 6d. Current 
prices rule approximately as follows :—Steam coal: Best New- 
port black vein large, 17s. to 17s. 3d.; Western Valleys, Its. to 
its, 6d.; Eastern Valleys, 15s. 3d. to 15s. 6d.: other sorts, 
l4s. 9d. to 15s. 3d.; best smalls, 85. to 8s. td.: seconds, 6s. to 
7s. 6d. Bituminous coal: Best house, 18s. to 19%.; seconds, 
Is. td. to 17s. 6d. Patent fuel, 19s. to 20s. Pitwood, ex ship, 
23s. to 23s. tid. 


Swansea, 

The anthracite market has displayed no new feature 
this week. Swansea Valley large has been in good demand and 
values have ruled firm, while red vein large shows every promise 
of hardening. Cobbles, nuts, and beans have been rather 
depressed, and rubbly culm and duff have barely maintained 
recent levels. Business over next year has been arranged in 
rubbly culm at ts. 9d. and 6s. 10$d., but so far very little large 
coal has been contracted for over 1914. Steam coals are steadier 
and smalls quiet. The following are approximate values :— 
Anthracite: Best malting large, 21s. 6d. to 24s. net ; second 
malting large, 19s. 6d. to 21s. 6d. net ; big vein large, 17s. 6d. 
to 18s. tid., less 2} per cent.; red vein large, 14s. 6d. to I6s., less 
24 per cent.; machine-made cobbles, 21s. 6d. to 24s. 6d. net: 
Paris nuts, 23s. 6d. to 26s. net ; French nuts, 23s. 6d. to 26s. net ; 
German nuts, . id. to 26s. net; beans, I6s. 6d. to 18s. 6d. 
net ; machine-made large peas, 13s. to 13s. 9d. net; rubbly 
culm, 5s. to 5s. td., less 24 per cent.: duff, 4s. to 4s. 6d. net. 
Steam coal: Best large, 19s. to 20s., less 24 per cent.; seconds, 
4s. 3d. to 15s., less 24 per cent.; bunkers, 10s. 6d. to 11s. 6d., 
less 24 per cent.; smalls, 7s. to 7s. 6d., less 24 per cent. Bitumin- 
ous coal; No. 3 Rhondda large, 17s. to 18s., less 24 per cent.; 
through and through, 13s. 6d. to 14s. 6d., less 24 per cent.; 
smalls, 10s. to Ils., less 2$ per cent. Patent fuel, 17s. 6d. to 
I8x., less 24 per cent. 
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Iron and Steel Trades. 

In these trades prices are as follows :—Pig iron: 
Standard iron, 49s. 3d. cash, 49s. td. month; hematite mixed 
numbers, 63s. cash and month ; Middlesbrough, 49s. 7$d. cash 
and 49s. 103d. month ; Scotch, 55s. 7$d. cash and 55s. 104d. 
month ; Welsh hematite, 70s. to 71s. dd.; East Coast hematite, 
69s. ¢.i.f.; West Coast hematite, 69s. to 69s. 6d. ¢.i.f. Steel bars: 
Siemens, £4 lbs. 3d. per ton; Bessemer, £4 15s. per ton; steel 
rails, heavy sections, £6 10s. to £6 15s. Tron ore, Rubio, 18s. 6d. 
to 19s. 


Tin-plate and other Quotations. 


_.. Tin-plates: LC., 20 x 14 x 112 sheets, 13s.; LC., 
28 »« 20 » 56 sheets, 13s. 3d.; LC., 28 « 20 112 sheets, 26s.; 
1.C. ternes, 28 x 20 *_J12 sheets, 23s.; finished black plates, 








£9 10s. per ton; galvanised sheets, 24 g., £11'l5s. per ton. 
Block tin, £178 10s. cash and £179 15s. three months. Copper, 
£68 2s. td. cash and £67 15s. three months. Lead: English, 
£20 per ton; Spanish, £19 15s. per ton. Spelter ,£20 12s. 6d. 
perton. Silver, 27%d. per ounce. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THE outlook in the iror and steel trade here is good and 
bad. This seems paradoxical, but it accurately describes the 
position so far as it is possible to gauge it. ‘There are those who 
take a very gloomy view of things, and who believe that the 
slump they long ago predicted is now in sight. Others, however, 
are equally of opinion that two or three months will see a great 
improvement. It is certain that some departments of the steel 
trade are very active indeed, there being firms that never experi- 
enced a better period. This is chiefly amongst the highest grade 
manufacturers, who are almost without exception well employed. 
On the other hand, the iron trade is in a very poor way at the 
moment, some of the works only running three and four days a 
week, but nut, bolt, and rivet makers are extremely busy. 
Billet makers are badly hit by foreign competition still. It is 
really difficult to prophesy, but it begins to seem plain that little 
improvement in the needed directions need be expected until 
the turn of the year. It ix quite possible that where weakness now 
exists it will continue to be shown, perhaps to an even more 
pronounced degree, up to the new year. Sheffield manufacturers 
did not show up well at all in the Board of Trade returns for 
October. ‘The exports of iron and steel manufactures, new ships, 
machine tools, implements, plate and cutlery, all showed marked 
decreases on the corresponding month of the previous year. 
But notwithstanding these things, I cannot concede, after careful 
inquiries, that there is any need for undue anxiety about the 
future. ‘The undertone continues sound and much of what is 
called depression is so only by comparison with boom conditions. 


Pig Iron, &c. 

In all sections of the pig iron market things are exceed - 
ingly slow. So far as official quotations are concerned there is 
no change, but the prices given a week ago must only be regarded 
as nominal, They are actually below cost price, and many 
makers are not quoting at all. Where old contracts are still 
running deliveries are required fairly promptly, but in the 
present condition of the market buyers seem to be displaying 
a revival of their disinclination to arrange for anything more 
than will suffice for absolute needs. Under the circumstances it 
is inevitable that stocks are beginning to appear in makers’ 
yards, but in consequence of the greatly restricted output these 
are apparently by no means considerable. Billets and bars 
keep in about the same condition of inactivity previously 
reported, and the demand for scrap of all kinds is exceedingly 
poor. 


Moulders’ Strike Settled. 

One good feature to report this week is the settlement 
of the moulders’ strike, which had extended over three monthis. 
The men returned to work on Monday on the employers’ terms, 
which include a promise to negotiate on the question of a general 
advance in wages. ‘he trouble originated over piece-work at 
Edgar Allen and Co.'s place, and the agreement includes a settle- 
ment of the matter, the firm to have the right to require piece- 
work under certain circumstances. ‘There is also an attempt 
to prevent a rupture of the kind again. On the matter of 
wages increase the employers contended that it was not in the 
original dispute, but they offered that immediately the moulders 
resumed work they would meet in local conference for the 
purpose of resuming thc discussion of the application for a general 
increase as that question was left at the July conference. 


Fuel. 

There is no improvement in the position of the steam 
coal market as compared with a week ago ; in fact, it is doubtful 
if the colliery position is as strong. Shipments continue on 
a fair scale, although it must be admitted there is not the same 
activity as a week or two ago. ‘I'he resumption of work by the 
moulders will help to stimulate industrial consumption, but, 
taking the market all round, there is not sufticient pressure to 
firm up the position of sellers, and should shipments fall to any 
appreciable extent it is doubtful if values can be held. What 
appears to be lacking amongst buyers generally is want of con- 
fidence. They refuse to arrange for forward supplies at prices 
quoted -by collieries, whose position with regard to contracts is 
as firm as ever. In the smaller classes of steam fuel the market 
is showing a decidedly easier tendency. The cotton mills being 
on short time has considerably affected the local market, and 
values are on the easy side. Current quotations are, per ton at 
pit, as follows :—Best South Yorkshire hards, 12s. to 12s. 6d_; 
best Derbyshire, Lls. 6d. to Ils. 9d.; second qualities, 10s. 6d. 
to Ils.; steam cobbles, 10s. 6d. to Ls. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 6th, 1913. 

THE dulness in the crude iron market along the Atlantic Coast 
is due to two causes : first, the weakening tendency in domestic 
quotations, and to negotiations with foreign makers, which may 
enable business to be done on more favourable terms than at 
home. Buyers show little disposition anywhere to make con- 
tracts for pig, and stocks are low in many hands, but consumption 
is equal to current production, and makers argue that with the 
return of normal conditions pig iron will harden unless interfered 
with by importation. The rail makers look for an enormous 
tonnage, which is now due, but which is held up apparently until 
rail makers can be assured of larger returns from traffic. Another 
reason for delayed activity in buying is that iron and steel prices 
are still several dollars a ton above the level of 191), and con- 
sumers desire to wait to determine whether there are any hidden 
conditions which will tend to equalise prices now and then. 
There is, of course, considerable activity in buying all over the 
country. Efforts have been made to introduce German billets 
into this country without marked success, seaboard quotations 
being 22 dols. to 23 dols. A dozen railroads are on the point of 
placing orders for next year’s rails, ranging from 25,000 tons up 
to *ix or seven times that amount. Material for car-building 
purposes has been placed covering prospective requirements for 
6000 cars. The Chicago and North-Western has ordered sixty 
engines, making seventy-2ix eltogether for the past week. Orders 
for 7300 tons of plates and shapes were placed for three steamships 
being built. The Norfclk and Western has placed orders for 
15,000 tons of plates and shapes to construct steel cars in its 
own shops. Considerable anxiety prevails throughout the 
industry and among large consuming interests lest the market 
may take a sudden upward turn, as has happened, rarely, 
but at times, in the past. There are many unsettling 
questions, but the country’s necessities for steel products will 
not wait for questions or issues for considerations which may enter 
into calculations of the very best informed. No change has 
developed in the copper situation. Consumers at home and 
abroad are holding off. There is nothing on the surface to indi- 
cate any early movements. Surplus stocks, October Ist, of all 
grades were 29,793,094lb. The next statement will appear 
on November 8th, 





LAUNCHES AND TRIAL TRIPS. 

PENMARVAH, stee screw steamer; builf by Wm. Gray ang 
Co., Limited ; to the order of Mr. R. B. Chellew, of lruro : 
dimensions, 377ft. by 50ft. 9in. by 28ft. 4$in.; to carry cargo | 
engines, triple-expansion, 25in., 4lin, and 68in. by 48in. stroke’ 
pressure 180 Ib. per square inch ; constructed by Central Maring 
Engine Works ; a speed of 12} knots was obtained on trial trip 
October 29th. ; 

New ZEALAND TRANSPORT, steel screw steamer ; built hy the 
Northumberland Shipbuilding Company, Limited ; to tho order 
of Furness, Withy and Co., Limited, for the Empire Transpor 
Company, Limited, of London ; dimensions, 400ft. by 52ft. by 
29ft. Gin.: to carry cargo of 8000 tons ; engines, triple-expunsion, 
25in., 40in., 68in. by 48in. stroke, pressure 180 Ib. per square 
inch ; constructed by Richardsons, Westgarth and Co., Li:ited . 
launch, October 29th. ; 

Ryton, steel screw steamer; built by Blyth Shipbuilding 
and Dry Docks Company, Limited ; to the order of the Red * R.” 
Steamship Company, Limited ; dimensions, 366ft. by 501. 10in, 
by 27ft. 4in.; to carry cargo; engines, triple-expansion, ~5in,, 
4lin. and 68in. by 45in. stroke; constructed by the North. 
Eastern Marine Engineering Company, Limited; liineh, 
October 30th. 

CHESTERFIELD, steel screw steamer; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Great 
Central Railway Company; dimensions, 250ft. by 34fi.; tw 
carry 1100 tons of cargo on light draught; engines, triple. 
expansion ; constructed by Swan, Hunter and Wigham Ri«},vrd- 
son, Limited ; launch, October 30th. 

TascaLuo,, steel screw steamer; built by Sir Raylton 
Dixon and Co., Limited ; to the order of the Tank Storage and 
Carriage Company, Limited ; dimensions, 434ft. by 54ft. tin, 
by 32ft. 84in.; to carry oil in bulk ; engines, quadruple-ex pasion, 
24in., 35in., S0}$in. and 73in. by 5lin = stroke, pressure 
220 Ib. per square inch ; constructed by North-Eastern Marine 
Engineering Company, Limited ; launch, October 30th. 

IupeRtAL. TRANSPORT, steel screw steamer ; built by [r\ine’s 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of Furness, Withy and Co., Limited, for the Empire Transport 
Company, Limited, London; dimensions, 400ft.,  521t. by 
24ft. 5in.; to earry 80C0 tons on a moderate draught ; engines, 
triple-ex pansion, 25in., 40in. and 68in. by 48in. stroke, pressure 
80th. per square inch ; \ 


constructed by Richardsons, West. 
garth and Co., Limited ; a speed of 12 knots was obtained on 
trial trip, November 8th. 

MARYLAND, screw cargo steamer ; built by Harland and Waolii, 
Limited ; to the order of Atlantic Transport Line ; dimen-<ions, 
383ft. Gin. by 50ft. 4in.: to carry cargo between London aid 
Baltimore ; trial trip, November Ist. 

ELSINORE, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of C. T. Bowring 
and Co., Limited, of Liverpool ; dimensions, 432ft. by 52\it.; 
to carry 9700 tons crude petroleum ; engines, triple-expansion ; 
constructed by Wallsend Slipway and Engineering Company, 
Limited ; launch, November 12th. 

H.M.S. LysaNnDER, vocean-going torpedo-boat destroyer ; 
built by Swan, Hunter and Wigham Richardson, Limited ; 
to the order of British Admiralty. The turbines and boilers hay« 
been built by the Wallsend Slipway and Engineering Company 
The boilers are of the Yarrow water-tube type, and have oil 
burning furnaces. ‘The turbines are of Parsons impulse and 
reaction type operating two propellers each on a separate shaft 
Both the astern and the ahead turbines are enclosed in the sume 


casing in each set. ‘Trials successful. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE British Institute of Social Service has removed from 
4, Tavistock-square, to: 1, Central-buildings, ‘Tothill-street, 
Westminster, S.W. ‘Telephone No., Victoria 7154. 

Mannina, WARDLE AND Co., Limited, of Hunslet, Leeds, 
have appointed Mr. W. B. Wilson, of 19, West Parade, New- 
castle-on-Tyne, to be their agents for the sale of their locomw- 
tives, &c., in the North of England. 

‘To deal with the demand in Scotland for the ‘* Morse 
rocker-joint silent chains for high-speed power transmission, 
the Westinghouse Brake Company, Limited, of 82, York 
King’s Cross, London, N., has appointed Mr. D. 
Stewart, of 166, Buchanan-street, Glasgow, to act as its agent. 

Messrs. R. F. Downina anv Co. have just published a pan- 
phlet giving the United States duty rate on every article men 
tioned in the old United States Customs tariff, and comparing 
this in a parallel column with the duty under the new tarifl, 
which became law October 4th. A copy of the pamphlet can 
be obtained free of charge on written application to RK. I’. 
Downing and Co., 17 and 18, Garlick-hill, London, E.C. 

Mr. Tuomas J. Dopp, principal ship surveyor of Lloyd’s at 
Glasgow, is shortly to retire, on the natural grounds of age-limit, 
from the service of the society. He has been on the Glasgow 
staff since February, 1880, and since Mr. 8. J. P. Thearle’s 
promotion to the Tyne he has held the post of principal sur 
veyor for the Glasgow district. When he joined there were 
only eight surveyors in Glasgow, while now there are over 
thirty. 


patented 








Tue Roya Society or Arrs.—The Society will commence 
its 160th session on November 19th with an address. by the 
chairman of the Council, Colonel Sir ‘Thomas H. Holdich, 
K.C.M.G., K.C.1.E., C.B., D.Se. Before Christmas there will 
be four meetings besides the opening meeting. The first 01 
these will be devoted to a paper by Dr. Chalmers Mitchell, on 
“ Zoological Gardens ;”’ the second to a paper by Mr. John 
Umney, on “ Perfumery ;”’ at the third, Mr. Thorne Baker will 
read a paper on “ Applications of Electricity to Agriculture ;~ 
and at the last meeting before Christmas, the question of the 
Channel Tunnel will be brought forwerd by Mr. Arthur Fell. 
A number of papers for the meetings after Christmas have also 
been promised, but the dates for these are not yet arranged. 
Amongst them will be a lecture by Sir Sidney Lee, on * Shake- 
speare’s Life and Works,’”’ to be delivered under the Aldred 
Trust, which is intended for the Promotion of Literature as well 
as Science. here will be five courses of Cantor Lectures. The 
first, by Professor Coker, on the ‘* Measurement of Strains in 
Materials and Stricture,” will comprise, amongst other matters, 
the results of his own investigations into the application ot 
polarised light to the measurement of stresses. ‘The second 
course will be by Sir Charles Waldstein, who will deal generally 
with the subject of “‘ Industrial Art ;” and the third by Mr, Joseph 
Pennell on ‘ Artistic Lithography.” | The subject of the fourth 
course will be announced later. The last will be by Mr. William 
Burton on “‘ Recent Developments in the Ceramic Industry.” 
A course of lectures will also be delivered under the Cobb Trust, 
established from the surplus of funds subscribed for a memorial 
to Mr. Francis Cobb, who died in 1901, The lecturer will be 
Mr. Plunkett Greene, and the subject of the lectures will be 
“The Singing of Songs, Old and New.” A course of Juvenile 
Lectures to be delivered as usual during the Christmas holiday- 
will be given by Mr. Howgrave Graham, and will deal in a popular 
way with the subject of wireless telegraphy. They will be very 
fully illustrated, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, ke. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Tnere has been a fluctuating tendency on the iron and 
steel market, but the latest accounts are just a little less depress- 
inv, for there have been symptoms of returning strength in some 
ranches, aud this has led to the belief that the worst may be 
Only last week a further reduction of M.5 p.t. in the 
r plates and bars was resolved upon by the West German 
-eetion of irommasters at Diisseldorf. Quite recently, how- 
ever, there have been rumours afloat of an advance in quotations 
fow bars, but nothing definite has matured except that Berlin 
har merchants have fixed their rates at M.130 per 100 kilos, 
for bars, and M.160.50 fer plates, for this and next month. 
The German Pig Tron Convention has fixed the following prices 
for the first quarter of next year :-—-Hematite, M.79.50 ; foundry 
No. 1, M.75.50; the seme, No. 3, M.70.50, free Oberhausen, 
Siegen, Wetzlar and Hagen ; Luxemburg foundry pig, No. 3, 
fyoe Luxemburg, M.60. For South Germany : Hematite, free 
Mannheim, M.82.50, free Engers, M.79.50 p.t.; German foundry 
piv, No. 1, M.76.50 free Engers, and M.80.50 p.t. free Mannheim ; 
the same, No. 3, M.71.50 and M.74.50 p.t. For Central Germany: 
Hematite, M.84.60; German foundry, No. 1, M.81.50; No. 3, 
M.76.50, free place of consumption ; Luxemburg foundry pig, 
M.58.50 pt. In the North German and Coast district hematite 
will he quoted at M.83.50 ; German foundry pig, No.1, M.80.50; 
No. 3, M.75.50 p.t., free Dresden, Magdebury, Schonebeck or 
Wittenberg. Compared with the prices formerly quoted, the 
above quotations show a decrease of M.3 p.t. on an average. 
\f a time when reductions in price have become the order of 
the day, the announcement of a further rise in the price of 
Mannesmann tubes has caused much satisfaction, for the pipe 
trade had been much more depressed than other branches of 
the iron industry ; a fortnight ago rates for seamless gas pipes 
were raised about M.15 p.t. for specifications up to the end of 
this vear, by reducing the rebate 14 per cent., and now boiler 
pipes have, likewise, met with an advance of M.15 to M.20 p.t. 


over. 
prices to 


pig, 


The Iron Market of Silesia. 

Ironmasters continue to complain of the languid busi- 
ness that is being done in the various departments. The West 
German competition is exceedingly keen, and has been success- 
fulin taking away a fair number of export orders usually secured 
hy Silesian firms. Demand from Roumania, Bulgaria and Servie 
jor merchant bars during previous years has been twice as 
yreat. as what has recently been experienced. The northern 
districts continue good customers, though here, too, Belgian 
and Rhenish-Westphalian works compete strongly, and prices 
remain very unsatisfactory in consequence. Bars are exceed- 
ingly depressed, and the plate and sheet departments seem in 
« hopeless condition. Some months ago bars were standing at 
M.100, and now they bave gone down to M.96, and even M.90 
p.t. is said to have been taken ; heavy plates have been quoted 
M.100 p.t. for inland consumption, and the same price has been 
fixed for export. An improved demand for plates is anticipated 
during next quarter, owing to the animated condition of the 
nipbuilding and engineering departments. Hoops have further 
decreased te M.116 to M.118 p.t., although, officially, M.122 p.t. 
is still auoted, 


Austria-Hungary. 

A very slow trade is being done in iron and steel, but 
prices have not been further reduced, and orders are coming 
in a little more freely this week, so that some slight hope is held 
that next Guarter more life will again be shown. In Bohemia 
several! machine factories are reported to have been compelled 
to dismiss part of their men in consequence of poor trade. In 
some departments, however, a healthy condition has been 
maintained. Pit and brown coal sell pretty freely at firm rates. 
House coal is in slow demand in consequence of the mild weather. 


No Change in Belgium. 

Pig iron makers have maintained prices pretty firmly, 
hut very small quantities only are being bought for immediate 
requirements. ‘There is a little more life in semi-finished steel 
for foreign consumption at the former price of 73s. p.t., but the 
home demand is very small. As has been already reported, a 
ristorno of 3s. p.t. was granted by the Comptoir des Aciéries 
on girders and U iron for sales to China, Japan, England and 
Seandinavia.. For home consumption, girders were reduced 
7.50f. p.t. on November Ist, bringing the current. quotation to 
157.50f. p.t., and consumers are expected to purchase more 
freely now. In rails some heavy contracts have been secured. 
The plate market is, if possible, even more unsettled than it was 
last month, and restrictions in output are contemplated next 
week. Heavy steel plates are selling at £5 2s. p.t., and for #in. 
plates £5 8s. p.t. is quoted ; for vsin. sorts £5 10s. to £5 11s, p.t. 
is paid, Bars ean be bought at £4 &s. f.o.b. Antwerp, and they 
cannot possibly go down any further, for present quotations do 
not cover the costs of production. On the Belgian coal market 
the depression increases; stocks are heavy and quotations 
exceedingly weak. For fresh contracts prices are 2f. and 2.50f. 
p.t. lower than those of last quarter. Briquettes are, likewise, 
mn : poor condition, while a fair demand is experienced in house 
Tuel, 








CATALOGUES. 


SimepreX Conpurrs, Limited, Garrison-lane, Birmingham.— 
his firm’s publication, “ Installation News,” has reached us. 
't contains articles on Absurd Guarantees; A Test on the 
Plexsim Oven ; A New Vacuum Cleaner; Continuous-current 
Generators and Motors ; and Semi-indirect Lighting Fittings. 

SCHAFFER AND BUDENBERG, Limited, Manchester.—Copies 
of this firm’s new illustrated price lists of iron and steel and 
gun-metal valves, the ‘ Concentra’”’ oil pump, and Jena “ Duro- 
bax” water gauge glasses have been sent to us. The lists are 
uniform in size with Schaffer and Budenberg’s other publications, 
and are well illustrated and printed. 

Hans Renoxtp, Limited, Progress Works, Manchester.— 
A booklet published by this firm entitled ‘‘ Renold Roller Chain 
'ooth Form” contains an address delivered by Mr. Hans 
Renold at a meeting of the Chain and Cutter Manufacturers held 
at the Engineers’ Club, New York, in May last. The pamphlet 
fives the latest information with reference to the roller chain 
tooth form, and is illustrated admirably with clear line drawings 
of good size. 

THE NeEwatt ENGINEERING ComPaANy,  Blackhorse-lane 
W althamstow, London, E.—‘“‘ Gauges, Micrometers, and 
Measuring Machines” is the title of a new catalogue recently 
sent to us. It cancels all previous catalogues. Particular 
attention is directed to the increased ranges of nominal sizes 
in both Imperial and metric dimensions, and to the tabular 
matter included relative to Newall standard tolerances and 
allowances and to standard screw threads. 

Dowson AND Mason Gas PLant Company, Limited, Levens- 
hulme, Manchester, A pamphlet sent us by the above firm 
contains illustrated descriptive articles on the different kinds of 
##s producing plants for which the firm is noted. ‘There are the 
‘0 horse-power Dowson steam jet pressure plant used at the 
electricity station for illuminating the Euston Station of the 
London and North-Western Railway Company ; the Dowson 
suction plant, which is made in various sizes ; and the bituminous 
plant. Illustrations of two bituminous plants of 800 brake 


horse-power and 1500 brake horse-power ¢ sity respectivel 
ote gina, e-pow apacity respectively 





THe Waritany Duat Rim Company, Limited, Alma-street, 
Ashton, Birmingham.—This company has sent us a handsome 
souvenir book. It contains excellent illustrations of up-to-date 
British and foreign motor cars. The publication is certainly a 
credit to the firm that has produced it, and is about the best 
of its kind we have seen. It has been the desire of the compilers 
to avoid producing a trade publication of the ordinary kind, and 
with this object in view advertising matter has been cut down 
toa minimum. It is a very artistic production. 


RicHARDSONS, WesTGARTH AND Co., Limited, Middlesbrough. 
—This firm has sent us a copy of its “‘ Nesdrum” water-tube 
boiler catalogue (5th edition, 1913) Among other things, 
four large “ Nesdrum’”’ boilers are illustrated which were in- 
stalled last year at a large waste heat power station in Co. 
Durham. Each boiler is capable of a normal evaporation of 
25,000 lb. of water per hour at a working pressure of 210 |b. 
per square inch. We also note that the firm is at present install- 
ing two additional boilers at the Cargo Fleet Tron Company’s 
works, this making @ total of thirteen ‘‘ Nesdrum ” boilers at 
these works. An important order has been received from 
Wetcarbonising, Limited, for three high-pressure boilers fired 
with producer gas suitable for a constant working pressure of 
350 Ib. per square inch. 


BERLINER MASCHLNENBAU ACTIEN GreSELLSCHAFT VorRMALS L, 
Scuwatrzkorrr, Berlin N 4. London agent, W. Stamm, 
26, College-hi!!l, Cannon street, E.C.—‘‘ High-tension Air Com- 
pressors and Compressed Air Locomotives ”’ is the title of a well- 
got-up catalogue sent to us by this firm. 1t deals with horizontal 
compressors, four-stage compressors, five-stage duplex com- 
pressors, five-stage tandem compressors electrically driven, 
steam compressors, and compressors for cheimical operations. 
In the section on compressed air locomotives engines of the 
Schwartzkopft type are illustrated and described, and special 
adaptations are dealt with. There are illustrations and descrip- 
tions of compound compressed air engines, reservoir con:pressed 
air engines, and auxiliary engines. A description of the firm’s 
stationary system for compressed air railway installations is also 
given. 

Mavor ANbD CouLson, Limited, 47, King-street, Mile End, 
Gla-gow.--A new catalogue entitled ‘‘ Pick-Quick Bar Coal 
Cutters at Work ” has reached us. During the last seven years 
the firm has issued monthly ‘‘ Data Cards” giving particulars 
of actual conditions under which its “ Pick-Quick” coal 
cutters are in regular operation, and annually twelve months’ 
cards have been issued in the firin’s series of “* Yellow Books.” 
In compiling the data we are told the utmost care has been 
exercised in order to ensure accuracy, and the details in each 
case are published with the consent of the company from which 
they have been obtained. Some of the individual booklets are 
out of print, and to enable the firm to meet the large demand 
for copies the whole series is now coliected in this new publication 
and presented in # form rearranged with a view to convenience 
of reference. ‘The chief interest of this collection of data lies m 
the diversity of the conditions "illustrated and in the exacting 
character of many of them, and the value is due to the examples 
being authentic accounts of work done under every-day con- 
ditions of service. There are few features of difficuity en- 
countered in machine mining which are not paralleled by examples 
in the series. It is pointed out that this collection of examples 
of Longwall machine mining, illustrating the wide range of 
application of the ‘“ Pick-Quick ” coal cutters is unique, and no 
similar compilation relating to the working of any other coal 
cutter exists or is possible. It is further explained that the 
spheres of application of disc and chain coal cutters are limited 
to conditions which are favourable to these machines, but by their 
flexibility in operation the ‘‘ Pick-Quick ” bar coal cutters have 
established themselves in many services from which the other 
types are entirely excluded. 

MireLeES, BICKERTON AND Day, Limited, Hazcl-grove, near 
Stockport.—T'wo interesting publications have reached us. 
One deals with “ Mirrlees ” Diexel oil engines, and the other with 
the testing of fuel oils for Diesel engines. From the latter we 
note that the firm has equipped a special laboratory for the 
testing and analysing of fuel oils with a view to ascertaining 
their suitability for use in Diesel oil engines. It is pointed out 
that the present knowledge of oils is not sufficient to enable 
a chemist’ to say from a chemical study alone whether an oil is 
suitable for use as fuel in oil engines. The only satisfactory 
method of determining the value of an oil is by an actual trial 
in an engine, combined with an exhaustive exatination of its 
chemical and physical properties. To meet this condition the 
firm has established a laboratory which contains not only the 
apparatus necessary for analysing fuel oils, but is also equipped 
with a 50 brake horse-power engine on which actual working 
trials will be made at various Joads with the oils submitted. 
Before commencing the test with any particular oil the piston 
and valves of the engine are thoroughly cleaned and put in order. 
Then, on completion of the test, these parts are opened out 


and carefully examined. In this manner not only is it possible. 


to ascertain whether the engine will run properly on the oil under 
examination, but the action of the oil on the cylinder, piston, 
and valves is also noted. In addition, the firm is also prepared 
to analyse water, to ascertain its suitability for use as cooling 
water for internal combustion engines. Some waters give a 
precipitate when heated to even moderately low temperatures. 
Such precipitate or scale in the water jackets is liable to causc 
serious troubles by allowing various parts of the engine to become 
seriously overheated. The other publication is well illustrated, 
and contains much useful information. 


From Redpath, Brown and Co., Limited, of Riverside Works, 
East Greenwich, we have received an excellent book on structural 
steel work. It is most important that a designer of steel work 
should know why, under certain conditions, it is desirable to 
depart from ordinary practice, and the explanations given at 
considerable length in this book will be found excecdingly help- 
ful in this respect. There are many interesting features to which 
attention might be directed. Part IV., for instance, is dovoted 
to a very lucid explanation of the main principles underlying 
steel structure] design—it is a text-book in miniature, and is 
worthy of receiving the special attention of every draughtsman 
engaged in this branch of engineering. The definitions are put 
in a very concise manner, and are easy to follow. The notes on 
‘“* Economical Considerations Affecting Design ” are to the point, 
and may be adopted with advantage when dealing with the 
design of steel structures. The various tables—mathematical, 
weights, conversion factors, properties of various sections, &c.— 
in this part are well arranged, and the information supplied is 
most valuable. The location of the centre of application of 
excentric load systems in the case of stanchions is very well 
explained. In connection with the safe loads on steel stanchions, 
Moncrieff’s formale have been adopted throughout. These 
formule are based on a most complete and reliable investigation 
of the strength of columns. Excentric loading is fully treated 
by means of coefficients tabulated for each stanchion section, 
formule and explanations of the use of these being given. A use- 
ful application of the Moncrieff formule for stanchions having 
“both ends flat” is given in the form of two vertical alignment 
charts on pages 200 and 201. ‘These charts are most convenient 
for the rapid approximation of the safe loads, &¢., on stanchions. 
An alignment chart on the same principle—page 227—has been 
adopted for ascertaining the normal wind pressure acting on # 
root for # given horizontal pressure wud inclination of root ; 
this chart is based on the formule due to Duchemin. There are 
inany other special features which might be mentioned. The 
book’ is exceedingly well arranged in every respect, and the 
repetition of important notes at the foot of each table is com- 
mendable. In fact, it is the best volume of its kind we have 
seen, and we are sure it will be received with great appreciation 
by those interested in the steel building industry. 





BRITISH PATENT SPECIFICATIONS. 


ee 


When an in is icated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may 
Branch, 25, Southampton-buil: 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

pt of the plete specificati 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Latent. 





be obtained at the Patent-vffice Sale 
lings, Chancery-lane, W.U., at 8d. 








INTERNAL COMBUSTION ENGINES. 


25,913. November lth, 1912.—MetrHop ror ENABLING 

Liguip Furts THAT ARE NoT ReEapity INFLAMMABLE 

TO BE UTiniseD IN Ort ENGINES AND APPARATUS THEREFOR, 
Aktiengeselischaft ‘‘ Weser,” Bremen, Germany. 

To enable fuels such as tar, tar oil, &c., to be used in Diesel 

engines, it is proposed under this invention to heat the fuel 

and the injection air by means of the exhaust gases. A is the 
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fuel admission valve, 8 the fuel pump, C a double walled exhaust 

pipe, and D the compressed air. flask. Air from the latter 

is led by the pipe E through the interior of the exhaust pipe C 

to the fuel valve A. Pipes F circulate-water between the jacket 

on the exhaust pipe and a jacket on the fuel pump. G is the 
fuel reservoir, and H a reservoir containing some light fuel for 

starting purposes.—Octuber 22nd, 1913. 

29,465. December 21st, 1912.—INTERNAL CoMBUSTION ENGINFS, 
C. W. Crossley, i8, Pollard’s-hill North, Norbury, London, 
S.W. 

This specification describes means for mereasing the expansion 
stroke of the piston without increasing the crank throw. The 

cylinder is provided with a piston A and a piston-like guide B, 
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The latter is coupled to the crank shaft by the connecting-rod C, 
Two rods D pivoted to the piston A pass through slots in the 
guide B and are coupled to the ends of two rods FE. The rods 
E are slotted for the reception of a pin F carried by the con- 
necting-rod C, and are pivoted to fixed points G.-—October 22nd, 
1913. 


8084. April 7th, 1913.—LuBrication or INTERNAL ComBus- 
TION Enaines, P. A. Poppe, Drake-street, Lockhurst-lane, 
Coventry. 

N°8.084 
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The cam shaft A is hollow, and is connected at B by a suitable 
joint to an oil supply pipe ©, The cam shaft bearings are 
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dlisposed in the same vertical plane as those of the crank shaft 
more holes D. 


into the erank shaft bearing. 
holes D supply oil to the cam shaft bearings. 
be arranged to register with the orifice of pipes, such as G 
leading oil to the cylinder walls or elsewhere.- 


SWITCH GEAR. 
13,315. June 9th, 1913.—IMPROVEMENTS IN 


CURRENT ELECTRO-MAGNETS, Otis Elevator 
Limited, of 4, Queen Victoria-street, London, F.C. 


This invention relates to improvements in alternating-current 
electro-magnets, and has particular reference to those having 
to avoid the objectionable 

Violent vibration 
the fact that the 
residual magnetism of the bracket B and the arm B!—which 


aun armature. The object is 
knocking or vibration of the armature. 
of the armature is aveided owing to 


N°13,315 




















G 1’ 
H 7s 


are made of material having very high residual maguetisin—t- 
always suflicient to maintain temporarily the maynetisation of 
the core. The core is made in three parts and the coverings 
GG? xet as damping coils and effect retardation of the phase 
until the alternating current flowing in the other direction 
again develops the full magnetic field or effect. The coverings 
(;G!" are of suitable resistance to give the required damping 
effect. Angle plates H of suitably thick paramagnetic material 
are provided so as to avoid the sticking of the core pieces-after 
interruption of the current.—October 22nd, 1913. 


DYNAMOS AND MOTORS. 


17,922. August 6th, 1913.—IMPROVEMENTS IN -MEANS FOR 
REGULATING THE Erriciency or Execrric CURRENT 
GENERATORS WORKING AT VARIABLE SPEED, Fritz Eichert, 
of Gethsemanestrasse 5, Berlin, Germany. 

The object of this invention is to provide means for regulating 
electric current generators driven at variable speed, as, for 
example, dynamos used for the illumination of motor cars. 

The field winding of the current generator A consists of two 

parts or coils B and C, the latter being wound in opposition to the 

coil B. In the normal condition of working the coil C is short- 
circuited across contacts D and F, the contact E being the 
armature of an electro-magnet F, the coil of which is connected 
to the brushes of the generator. The field is, accordingly 


N°17,922 
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normally only excited by the coil B, but if the potential difference 
at the brushes of the generator exceeds the admissible maximum 
the electro-magnet F comes into action and breaks the short 
cireuit of the coil C, by attracting the armature E. The field 
current then also flows through the coil C, wound in opposition 
to the coil B, and a momentary drop of the electromotive force 
of the generator is produced. This causes the electro-magnet F 
to release the armature E and short-circuit the coil C again, 
and the electromotive force of the generator increases. This 
action is repeated periodically at a greater or less rate, according 
to the speed of the generator, and the field of the generator 
adjusts itself automatically to a mean value principally depend- 
ing on the oscillation of the armature K.--October 22nd, 1913, 


MACHINE TOOLS AND SHOP APPLIANCES. 


1365. January With, 1913.—-Wrre-prawinc MacHinery, 
N. KX. Turnbull, 3, York-street, Manchester, and another, 



























































A is the driving shaft and B the drum on which the wire is 


ALTERNATING 
Company, 


+} pinion D, drives the wheel E and with it the drum B. ‘The 
and at each such bearing the cam shaft is pierced with one or 
Once in each revolution each such hole com- 
municates with a duct E leading the oil into a cup F or straight 
When not thus in register, the 
They may also 
- | —October 22nd, 1913. 
Ocivhber 22nd, 1913. 


rotate on an extended part of the casing H. A worm wheel 


may be varied while keeping the speed of the shaft A constant 


TRANSFORMERS. 


4090. February 
ExLecrric ‘TRANSFORMERS OF SMALL Power, Vedovelli 
Priestley et Cie., of 160, Rue St. Charles, Paris, France. 


cut along the line X Y. 
them to be threaded on the branch A B. 


C, D, E, F. 


The various elements having been thus constituted 



























































the thin sheet metal blanks are introduced into the interior of 
the coil, the edges of the cut X Y being separated, and the 
slots being successively alternated so that they are opposite 
each other. ‘This having been done, a structure is obtained 
having the appearance shown in the middle illustration. The 
coils and the soft iron mass are then compressed between two 
metal shells having recesses of the desired shape. Then, by 
means of a powerful hydraulic press, an insulating material is 
injected at a high temperature and fills the whole of the hollow 
comprised between K, L, M, N, so that the contacts C, D, kK, F 
are properly and strongly held. When the insulating material 
has set, the metal shells are removed, the same having been 
properly arranged for the purpose, and a structure—shown in 
the lower illustration 
soft iron part P and ‘the contacts at C, D, E, and F. 
two other illustrations..—October 22nd, 1913. 








There are 


AERONAUTICS. 
20,921. September 6th, 1915.—Arriav Crarr, Daimler- 
Motoren-Gesellschaft, Fabrikstrasse, Untertiirkheim, Ger- 
many. 


This is another invention dealing with the firing of guns 
from aircraft in the direction of the propeller. In this case 





N°20,92i 

















the cylinders of the motor lie beneath the crank shatt. The 
latter is geared by spur wheels to the hollow propeller shaft. 
The internal bore of the propeller shaft is sufficient to admit 
the barrel of a gun, and to allow that barrel to be sighted through 
a smail range.—QOctober 22nd, 1913. 


MISCELLANEOUS. 


17,919. August 6th, 1913.—-Process ror Propuctnc A Com- 
RUSTIBLE Liquip, E. H. Vidstrand, 32, Uplandsgatan, 
Stockholm, Sweden, and two others. 

A uniform stream consisting of 1 part, by weight, of hydrogen 

and 13-15 parts of acetylene, is led under pressure through an 

electric arc furnace heated to at least 2000 deg. Cent. The 
gases react and form a mixture of heavy hydrocarbons, which on 
condensation cools to a volatile liquid having a boiling poir.t of 
about 85.5 deg. Cent. and a specific gravity of 0.723. Its 
properties are said to be very similar to those of benzine.-October 
22nd, 1913. 








coiled, The shaft A carries a wheel C which, gearing with a 


pinion D is carried on a pin F mounted on a plate G, free to 
J 
is keyed to the plate G, and is driven by a worm K on a shaft L. 
By varying the speed of the shaft L, the speed of the drum B Sharan tag 


17th, 1913.—Process ror MANUFACTURING 


This invention relates to a process for manufacturing electric 
transformers of small power, and consists essentially in surround - 
ing that part of the carcase of the transformer carrying the 
two windings with a removable mould, into which softened 
insulating material is forced by means of a powerful hydraulic 
press, the mould being removed when the meterial is set. The 
blanks are cut in the shape of recessed rectangles, and afterwards 
’. The coils are prepared so as to enable 
These coils are insulated 
from each other, and the cable ends are connected to metal parts 


—is obtained from which emerges only the } 


SELECTED AMERICAN PATENTS. 
(rom the United States Patent-office Official Gazette.) 
*| 1,073,640. Inrernan ComBustion Eneine, PS. Syith 


Newburgh, N.Y.-—Filed April 22nd, 1909. 

The engine has a cylinder comprising an external casing and 
internal casing spaced apart. An orificed cylindrical valve 
shell is inserted between the two casings of the cylinder,  T'i9 
internal casing has supply and exhaust openings registering 


1,073,640 
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respectively with supply and exhaust openings in the external 
casing. A reciprocable piston is arranged within the internal 
casing, the crank shaft, and connections are made between the 
crank shaft and the valve shell adapted to turn the same suc- 
cessively to connect the piston chamber with the supply and 
exhaust openings and to seal it from both openings. There are 
seven claims, 


| 1,074,209. Apparatus FOR Propucinc Power, S. B. Loy, 
Worcester, Mass. -Filed February Ast, 1913. 

The inventor claims the combination of a compressor for fucl 
in the form of gas or vapour, a receiver for receiving the com- 
pressed fuel therefrom, means for exploding the fuel in thi 
receiver, and a receiving tank for receiving the exploded fuel 

















from the receiver. An engine is connected up to operate the 
compressor and has valve mechanism by which the exploded 
fuel from the receiving tank can be introduced into it to run it, 
either forward or backward. Means are connected with the 
receiving tank for starting the engine independently of the 
receiving tank. There are four claims. 






1,074,159. MILL. ADAPTED FOR THE CRUSHING OF SUGAR CANES 
AND THE UKE, F. W. Bolk, Pekalongan, Java. Filed 
December 7th, 1912. 

The mill is of the type which is adapted for the crushing of 

sugar canes and the like, and in which a top roller engages with 

each of two side rollers. The inventor introduces a pair of 
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mill cheeks, which house the bearings for the shaft which carries 
the said top roller. Means are provided for positively adjusting 
the height of the bearings within the cheeks, and means for 
positively adjusting the lateral position of the bearings within 
the cheeks. ‘There are ten claims. 








Triniry Cottecre, Dupsin.—A_ Trinity College, Dublin, 
Monthly Dining Club has been formed to afford more frequent. 
opportunities than have hitherto existed for graduates and 
members of the College to meet and renew friendships, which, 
formed in undergraduate days, have been interrupted for 
lengthened periods. The Club meets in London each month 
from October to June, with the exception of May, in which 
month it holds its annual dinner. Graduates and members of 
the College are invited to send their names and addresses to the 
hon. secretary, Charles J. Nicholson, 27, St. George s-court, 
South Kensington, London, 8.W., with a view to receiving further 





particulars. 
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BOILER AND ECONOMISER EFFICIENCY AND 
DESIGN. 
By ROBERT H, SMITH. 
No, IIL.* 
INITIAL FLUE GAS TEMPERATURE T, 


Temperatures T in the boiler furnace.—In order 
to any calculations regarding the water 
heating in an economiser, it is necessary to know at 
what temperature the flue gases reach the economiser, 


make 


and their quantity. This temperature depends 
upon how much heat these gases have already given 
up in the boiler before reaching the economiser ; 
and this, again, depends upon the temperature of 
the gases when they leave the furnace. If Ty be the 


furnace gas temperature and T’, be the temperature 
at which the flue gases reach the economiser, the 
heat which they have lost before reaching the econo- 
equals h (Ly —'T;); and if the approximate 
value above given be used for h, this equals 
Hn ( — T,)/5000. It is very useful to note that 
this is in direct proportion to the heating value of 
the coal. As regards n it is most necessary to avoid 
falling into a misapprehension, which at first is a 
rather natural one, viz., that of confusing n with the 
quantity of air blown into the furnace. As the air 
}lown into the furnace increases, which, of course, 
depends upon the increase of the W.G. draught, n also 
increases ; but it increases somewhat slowly because 
the quantity of fuel burnt per hour also increases 
rapidly with the draught, while n is simply the ratio 
of the air to the fuel burnt. The quantity of air 
rises in & more rapid ratio than does n. Since the 
weight of air required when n = | is 7-854 F H,/104 

3-927 F h/n, therefore the quantity of air actually 
admitted per hour is 7-854 F 2 H./104 = 3-927 Fh 

say, A. 

Now A depends upon the W.G. draught and upon 
the resistance to the passage of air through the grate 
and through the boiler flues. This latter is approxi- 
mately proportional to the square of the velocity 
of the air, and this velocity may be taken as A/G, 
where G is the area of the grate. The cross-sectional 
area of the heating surface flues or of the passage of 
air through the tube or other kind of heating surface 
is very variable throughou* the length of the heating 
surface ; but in each class of boiler the designer makes 
this average area of air passage as nearly as possible 
in constant proportion to the grate area. Again, the 
temperature and, consequently, the volume of the 
flue gas varies as it passes along the heating surface ; 
hut, again, it will be seen that while the T, or initial 
gas flue termperature decreases largely as n increases, 
at the same time this increase of n causes an increase 
of T,, the temperature at the back of the boiler ; 
so that the average temperature along the length of 
the heating surface does not vary very largely with n. 
The resistance to the passage of air over the heating 
surface according to the ordinary hydraulic formulas 
varies in proportion to the length of this surface, 
and inversely as the mean hydraulic depth of the cross- 
sectional area of the gas flow. The coefficient of 
friction certainly decreases as the mean hydraulic 
depth of this gas flow increases, and it is here taken 
as inversely proportional to (4 + d,”), where d, is 
this mean hydraulie depth in inches of the gas flow 
taken with respect to the heating surface. The result 
of this calculation gives 

A=7Gx4g}, 
where g equals the W.G. draught and where y is a 
constant for any one size and style of boiler combined 
with a given style of stoking and depth of fuel upon 
the grate. The equation for y is 

v{f,D + fs S,/G (4 + d,”)}} = 1 

where /, and f, are two coefficients applying respectively 
to the grate and heating surface flues, and where D 
is the depth of fuel upon the grate, and S, the heating 
surface of the boilers. The factor f, depends upon 
the size of fuel, its wetness, and its quality in respect 
of clinker and ash, and also depends upon the spacing 
between the fire bars. For any style of boiler this 
constant y» cannot be calculated from this formula 
with any useful approximate accuracy. It is to be 
found from the figures of tests upon boilers in a manner 
that will be subsequently explained. 

This value of A gives the following values :— 


miser 


Fi = .Ggi 
3.927 
and Fn= Eth =f g: 
7.854 H, 


It is thus evident that in actual practice the quantity 
of air drawn per minute through the furnace varies 
in a very large ratio in any one particular boiler, 
hecause the actual variation shown upon the CO, 
record of from 16 or 18 per cent. down to 5 or 6 per 
tent. shows that the ratio m changes from 14 up to 
»or6—that is, ina ratio of 4. This explains to a large 
extent the result which is shown below, and which, 
‘«t first sight, may surprise many boiler engineers, 
viz., that the heat put into the gases per pound of fuel 
burnt varies very slowly with n. Their temperature, 
ol course, decreases largely, but it does not fall in so 
rapid a ratio as the quantity of gas rises, and therefore 
the produet of the two, that is, the heat carried away 
hy the gases per pound of fuel remains little altered, 


No. 11, appeared November 14th. 





and, in fact, rises as the quantity of air drawn through 
the furnace increases, 7.c., as the draught increases. 

This result can also be recognised as true by another 
elementary consideration of the subject. Referring 
to the table of nomenclature, we call the radiation of 
heat from the grate surface per pound of fuel burnt 
by the letter R. Now, as the quantity of air and the 
ratio n increase, the temperature of all the materials, 
both gas and incandescent fuel, fall. The radiation 
falls in a very rapid ratio with the temperature of the 
incandescent fuel, and simply because less of the 
generated heat per pound of fuel burnt is spent in 
radiation, therefore more goes towards the heating 
of the gases, because the whole of it is spent in these 
two ways. 

A very simple equation showing this is 

h(T, — T,) = H, — R. 

If, now, we call the radiation reached when no 
excess of air is drawn through by the letter R,, and 
the temperature of the incandescent coal under the 
same conditions by the letter T.,, we have the radia- 
tion when any other temperature T, of the incan- 
descent coal is reached equal to 

R, (T./Ta)', 
which is more conveniently written r T,4, where r 
is a constant which is the same for all classes of fuel, 
because with all classes of fuel we have practically 
the same substance, viz., coke, throwing off radiation. 
Now, if the approximate value of h given above be 
inserted, we find the following equation for the furnace 
temperature :— 
T, — T, 5000 (1 — R/H,)/n 
= 5000 (1 — r T.4/H.)/n. 

Here it is seen that the factor applied to T,‘ varies 








blem many times, attacking it upon various assump- 
tions that seemed reasonable as regards the variation 
of T,. The calculations have been very laborious, 
and especially so because the correctness or other- 
wise of the assumption upon which each trial has 
been based is never revealed until a whole series of 
difficult arithmetical calculations has been completed, 
when, and only when, the correspondence or non- 
correspondence of the results with variations of 
temperature known to exist in the furnace has become 
apparent. Thus a correct series of results has only 
been arrived at by the elimination of a number of 
different erroneous methods. The final method which 
appears to give results closely agreeing with knowledge 
derived from actual test experience, and the results 
of which method I have followed in the subsequent 
calculations, is in principle as follows :—All the 
generated heat from the complete combustion of the 
fuel is supposed to be, in the first place, lodged in 
the CO, gas generated by this combustion before this 
gas mixes with the remainder of the flue gases, viz., 
the inert gases which take no part in the combustion. 
This lodgment of the heat in the CO, is only instan- 


| taneous ; it is only in the nascent CO, gas that it 
| takes place. 
| its heat first by heating the still unburnt fuel and 


This nascent gas instantaneously loses 


raising it to incandescence, and, secondly, by admix- 
ture with the inert gases and the diffusion of heat 
through the whole mass of gas. The initial tempera- 
ture reached by the nascent CO, gas is thus an ex- 
tremely high one; it is an ideal temperature which 
is probably never reached as a physical actuality. 
But whether this gas actually rises to this tempera- 


| ture or not, this ideal temperature serves as a basis 


inversely as the heating power of the fuel; but, as | 


a matter of fact, this fourth power of T., and therefore 
R, vary so very rapidly with IT’. that an enormous 


variation in R arises from a very small variation in T,; | 


so that the balance of heat between radiation and gas 
heating is really effected by a comparatively small 
variation of T,. 
effects in boiler heating as regards the temperature 
of the flue gases is really affected very little by varia- 
tion of H,, the heating value of the fuel. 
to Diagram 2, in which the curves of T,; — T, co-ordi- 


| 


It thus results that the practical | 


Reference | 


Diagram of Values of (Tr -Ta) Excess of 


Furnace Gas Temperature over Air Temperature 
for Various Heat Values He of Fuel co-ordinated 


with n 


5 


“7, 


| for calculation ; and the principle of the calculation 


is that the heat generated by the combustion and 
initially lodged in this CO, gas is immediately divided 
between the solid incandescent fuel and the whole 
mass of the flue gases in proportion to the differences 
of temperature between them and the ideal CO, 
temperature. The application of this principle leads 
to the following equation between T, and T, :— 


5000 ra T. = 5000 — nT, —T,) = 


20,000 — T, — 5000 esate’ 
n (T, — T,)! 

In this equation are in- 
volved in the first place the 
value of r, and secondly 
the ratio between the two 
quantities called ¢t, and 
t. and explained below. 


“10° H 
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The value of r has again 
been found approximately 
by a long series of tentative 
trials, and has been found 
to be very approximately 
5 x 10-12 when the absolute 
temperature upon the Fah- 
renheit scale is used and 
the radiation is taken per 
1 lb. of fuel burnt. Again, 
the ratio of t, to t, has been 
found by similar trials ; 
these trials have shown 
that it cannot be much 
different from 3. It is of 
no importance whatever 
to know what the abso- 
lute values of ¢, and ¢, are. 
t, is the rate of transfer of 
heat from CO, gas to total 
gas per 1 deg. difference 
of temperature between 
them; ¢. is the rate of 
transfer of heat from CO, gas 
to solid unburnt fuel per 
1 deg. difference of temper- 
ature betweenthem. This 
equation is seen to be an 
eighth power equation, and 
cannot be solved except 
by trial and error. It has 
been so solved by a long 
series of trial-and-error 
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Diagram 2 


Gives (Ty — T.) the furnace flue gas temperature in terms of n for various heats of combustion, 
ranging from 8000 to 14,000, with 2000 differences. The diagram also gives the rate of variation of 


T, with H. by a formula. 


nated with n, are plotted for four qualities of coal, 


Shug aie 

é for rt € Gro. 
¢ Tf 900,000 He = 8,000 10,000 73500 14,000 a 
THe Hin 187 -00625 -0045 


i 

_— = arithmeticaleal culations 
for the four values of H, 
8000, 10,000, 12,000, and 
14,000, combined with the 
values of n, 1, 14, 2, 24, 3, 
4, 5—that is to say, it has 
been solved for twenty- 
eight variations of the 
quantities involved. 

The solution of this equation for T; in each special 


Swain Se. 


viz., H. = 8000, 10,000, 12,000, and 14,000 in British | case amounts to the finding of the intersection 
measures, or in metric measures 4445, 5556, 6667, and | of two curves, or rather a straight line and a curve, 


7778, shows that these four curves are hardly dis- 
tinguishable one from the other, and, in fact, require 
a very epen horizontal scale to make them distinguish- 
able. 

To make use of this equation for the calculation of 
the initial flue gas temperature ‘I’; the great difficulty 
is to find the variation of T,. So far as the economiser 
alone is concerned, it is of no direct importance to find 


| 
| 
| 
| 
| 
| 
| 


the actual values of T,., but knowledge of its law of | 
variation is essential to the finding of 'T,;, and both | 


T, and T, are of dominant influence upon the boiler 
heating activity. I have worked through this pro- 


| fied by the certainty of the physical data. 


the left-hand side of the equation being a straight line 
in respect of T, and the right-hand side being an 
eighth power curve in respect of T;. The inclination 
of the straight line on the one hand is quite moderate, 
while the eighth power curve on the other hand rises 
with great rapidity. The intersection of the two is 
therefore an extremely sharp one, and the result is 
that this equation enables one to calculate mathe- 
matically the value of T, for each pair of values of H, 
and » with far greater exactitude than is at all justi- 
For in- 
stance, in the trial solutions above referred to the 
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error of each trial, that is, the difference between the 
left and right-hand sides of the equation, becomes quite 


large when T; is guessed only 4 deg. Fah. or } deg. | 


Cent. different from that value which correctly satis- 
fies the equation. Needless to say, that no mathe- 
matical calculation can possibly give the fine gas 
temperature in the furnaces with any such close 
approximation to accuracy. 

N.B.—The unreduced form of the above equation is 


rT Tt = | — n (Ty — Ta) — 
H. 5000 
ig ee 
T !15,000— © (15,000 — T)) ( Per sh )) 
H.. | t n (‘ly —'T.) ! 


The following table illustrates the results of these 
calculations : 


Oe n. es | 2, 3. 4. 

8,000 3767) | 1948} 1312 988} 
10,000 3787 | 1958 1318 993 
12,000 Ty T. 3806 | 1965 1323 997 
14,000 | 3819 | 1972 13274 | 1000 


The examination of the differences of these series 
of results and of the curve plotted from them leads 
one to discover that the very complicated and difficult 
eighth power law expressed above may be replaced 
by the following comparatively simple formula, which 
gives within one or two degrees the same values as 
the much more complicated expression. The maxi- 
mum. difference occurs with the lowest heating values 
of the coal, and with the lowest values of », and only 
amounts to 5} deg. Fah., when n is at the impossibly 
low limit 1. This simple formula is : 


n (T, — 'T,) = 4125 — 90 x 104/H. — 240/n. 


The table below gives the numerical results of this 





formula, in many respects a convenient one. But it obtains 
; I 
9 10 4125 240/n, 240. 160 120. 96. 80. 60, 48. 
H, H 9 1H, —-- 

n. l 1}. 2. 24, 3. 4. 5. 
8,000 | 112 4013 3853 3893 3917 3933 3953 3965 
10,000 w0 4035 n (Ty — Te) 3875 3915 2939 2955 3975 3987 
12,000 75 4050 3890 3930 3954 3970 3990 4002 
14,000 4 4061 382 3901 3941 3965 3981 4001 4013 
8,000 3773 2569 1946 1567 1311 988 793 
10,000 (Ty — T.) 3795 2583 1957 1575 1318 994 797 
12,000 3810 2593 1965 1581 1323 997 800 
14,000 3821 2601 1970 1586 1327 1000 802 
oe ea oh aT, 900,000 i rhe iv vels are te y 

a y _ 900,06 » neg tail. | no longer where the river levels are affected by the 

dH, Hn : influence of the modern barrages. 

For H, — 8000 10,000 12,000 14,000. As will be seen from the figures given below, the 

: maximum level reached on the Assuan gauge by the 

n dT, _ -014 -009 -0.0625 -0046. 1913 flood was 11 pics. Consequently 11-pic canals 

di would have drawn in no water at all. and 1-62 m.— 


Example.—H, = 12,000; n = 2. 

A H. = 2000... a T, = 6} deg. Fah. 

These results have been plotted out as four curves 
to a large and open scale upon Diagram 2. Different 
portions of the diagram have had to be drawn out to 
the different horizontal scales in order to make the 
curves distinguishable one from the other; the 
whole length of the curve from top to bottom showing 
the whole progress of the law throughout the full range 
is shown by the single curve for H. = 12,000 drawn 
to the smallest horizontal seale, and the ot her portions 
are drawn to more open scales, and are the portions 
that ought to be used in practical work. It is, 
however, easy to recognise that for such practical 
work it is not really necessary to take account of the 
exact heating value of the coal, the differences between 
the different curves for the above four heating values 
being really smaller than the differences probably | 
arising from incorrect knowledge of the conditions of 
combustion. 

This is forcibly illustrated, and at the same time the | 
correctness of the curve is well testified to, by a test 
of a destructor plant at King’s Norton, where the fuel 
was a mixture of house and factory refuse, and 
therefore wholly nondescript. This test was carefully 
carried out, and the furnace temperature was measured 
and automatically recorded over the whole period of 
13} hours of the test, both by the Féry radiation 
pyrometer and again by the Callendar electrical 
resistance pyrometer. These two records were found 
to agree only within about 100 deg. Fah. The 
average CO, per cent. taken for 75 per cent. of the 
total duration of the test was 12-1, and for the 
corresponding » my diagram gives 1820 deg. Fah. 
as the excess of the furnace temperature over the air 


| works intended to provide against the shortcomings 


| no control had been exercised over the flood levels of 


| August 15th to September 30th. 


| the mean level of the flood for the period of the basin 


|is made in the following table between the flood 





temperature. The Callendar and Féry records give 
an average temperature in the combustion chamber of 
1826 deg. Fah.; the air temperature is not given, 
but it would, of course, make a very small difference 
in the reading. 








Ir is anticipated, states Engineering News, that during 
the spring of next year work will be begun on an aerial 
cableway about 75 miles long across the Himalaya Moun- 
tain barriers which separate the Vale of Kashmir from the 
plains of the Punjab in Northern India. This, it is said, 


will be by far the longest cableway in the world, the 
ongest at present being one of 22 miles in Argentina. 


| with natural levels in the river, would have been 


THE NILE FLOOD OF 1913. 
By SIR HANBURY BROWN. 


THE serious situation lately created in Egypt by 
the unprecedented deficiency of this year’s Nile flood 
| has been realised by few outside the administrative 
departments of Egypt. Its volume was from 50 to 
60 per cent. below that of an average flood. Both 
its maximum and average levels were nearly 13} m.— 
5ft.—below the worst floods on record, the levels of 
which have hitherto been taken as data for designing 


of a low flood. It is not, therefore, surprising to 
find that a considerable area of Upper Egypt was left 
unirrigated when the flood of 1913 subsided. Such 
unfortunate land is known in Egypt as shardki 
that is, parched. As no crops can be grown anywhere 
in Upper Egypt without irrigation of some sort, the 
rainfall being practically nil, the land tax is levied 
only on those lands which have been irrigated during 
the year. Failing irrigation the land tax for the 
year is remitted. The Ministry of Finance has 
therefore a direct interest in measures calculated to 
reduce the shardki area to a minimum. 

The extensive basin areas of Upper Egypt are 
inundated during flood by canals designed for the 
purpose. The bed levels of these canals at their 
off-takes from the river were formerly made to corre- 
spond with readings on the Assuan gauge, namely, 
38, 9, 10, or 1L pies. The Assuan gauge is divided into 
pics and kirats, a pic being equal to -54 m.—lIft. 9in.— 
and, being made up of 24 kirats. Thus a 9-pic canal 
would be one with its bed at the level which a flood 
of 9 pics on the Assuan gauge would produce in the 
river at its off-take. Before the natural levels of the 
Nile were modified by river regulators this method of 
defining and determining the levels of flood canals was 


5ft. 4in.—would have been the depth at the head of 
the 8-pic canals when the flood was at its height, if 


the river. 

The period of filling the basins may be taken as from 
g The inundation of 
the highest lands in certain situations depends directly 
on the maximum height reached by the river in flood. 


Consequently a true comparison of one flood with | 


another is best made with the figures representing 


filling, at the same time taking into consideration 
the maximum height reached. Such a comparison 


of 1913 and the four previous worst floods on record,* 
all four being similar. The shardki areas are also 
given, as reference will be made to them further on. 


Levels at Assuan. 


| Mean Aug. 15 


| to Sept 30. Maxima, 


Sharaki 
(unirrigated 
areas), acres, 


Year. 


L. in 


metres. 


> 





13 10 91-41 


12 23 | 91-16 754,000 
1899 12 21 | 91-12 13 22 | 91-67 188,000 
1902 1215 | 90-97 14 0} 91-72 129.000 
1907 12 9 | 90-84 13.13 | 91-47 80.000 
Mean of four years) — | 91-02 91-57 
2918... .| 918 | 89-31 11 0, 90-10 | About 400,000 
| estimated 

1913 below me7n| 

of four worst} 

floods 1-71 1-47 


| 
veo} 


It will be found from these figures that the average 
depth in an 8-pie canal for the flood period adopted, 


-79 m.—about 2ft. 7in.—during the 1913 flood. 

If such a flood as that of 1913 had come at the 
beginning of the nineteenth century, when the Delta 
and Upper Egypt were both under the basin system 
of irrigation, there would have been an appalling 
famine throughout the land, and no land or other 
revenue for the Treasury. During the rule of 
Mehemet Alithe agriculture of Egypt began to come 


———___ 
under new conditions. The Delta canals were deep. 
ened to draw in a summer supply of water for a 
cotton crop and the Delta Barrage was commenced 
but not made serviceable for many years later, 
Under Ismail Pasha the Ibrahimia Canal was dug {, 
irrigate his sugar cane estates in Upper Egypt, 

The British Occupation began in 1882, and py 
1884 British engineers had taken charge of the Trriga. 
tion Department of Egypt. The first flood they haq 
to handle was a poor one, and nearly 100,000  aereg 
were left shardki. The basin system was new to 
them, and the lesson of the 1884 flood came too soon 
for them to profit by it. But rather they congraty. 
lated themselves on having had a flood to deal with 
that could be easily kept within bounds. he flood 
of 1888, a decidedly worse one than that of 1884 
woke them up. Ip that year there was a shard 
area of 269,000 acres, and there would have been 
considerably more had it not been for the emergent 
measures, taken under the inspiration of Sir Willian 
Willcocks, which saved a large area trom drought, 
The flood levels of 1838 were, it may here be noted, 
higher than those of 1913 by over 2m., and half a 
metre higher than those of 1899 included in the fore. 
going table. 

Col. J. C. Ross, Inspector-General of Irrigation, 
after the flood of 1888, gave his whole time and mind 
to the problem of improving the basin irrigation of 
Upper Egypt. Until then there had been no fundsand 
no prospect of getting grants of money for any but 
quite minor improvements. The loss of revenue, 
due to the lowness of the 1888 flood, created a state 
of mind in those who controlled the finances of Egypt 
favourable to the giving of a grant for the necessary 
works. Col. Ross accordingly drew up a scheme for 
“The Prevention of Shardki Land,” estimated to 
cost £800,000, and the official note remarks : ~~ With 
these works finished there should be theoretically no 
sharéki.” The claim thus made on bebalf of the pro- 
jected works was an exaggerated one, even as regards 
their theoretical performances. They could not, 
and actually did not, ‘* secure Egypt from shardki.” 
What they did—-whereby they justified the expendi- 
ture upon them—was considerably to diminish the 
sharéki area in bad years and to give an increased 
supply and better distribution of the red flood water 
in all years. The reduction of the shardki area due 
to these works is evident from the following figures, 


Levels at Assuan. 

Mean Aug. 15 to oe Sharahi 
Sept. 30. Maxima. (unirri- 
Year. gated 
Z Se a 2a areas), 

= es (a3 “as 

~ me < me 
1888 13 19 91-6 14 16 92-08 269,000 
1904 13 14 9} -50 14 11 91-97 17.000 
1905 13 3 91-25 14 6 91-85 33,000 


Some, however, of this reduction may have been due 
to the Assiut Barrage. It is thus seen that, though 
the flood of 1905 was lower than that of 1888 by about 
a foot, the shardki area decreased from 269,000 acres 
in 1888 to 33,000 in 1905. The Irrigation Report for 
1905 contains the remark that ‘it is doubtful if, 
under existing conditions, this (the latter area) 
could by any means be reduced.” 

The flood of 1899 was practically the same in levels 
as that of 1877-4 em. lower on the average, but with 
@ maximum higher by 26em. Shardki was not 
prevented in 1899, for there was an area of 188,000 
acres recorded, But the result showed a satisfactory 
decrease on the 1888 area with a flood half a metre lower. 
After 1899 and before the nexe low flood a new factor 
had come in. During the summer of 1902 the Assiut 
Barrage was completed, in time to lend a hand during 
the low flood of that year. The unfavourable levels 
of the river at Assiut were converted into fair ones by 
regulation on the new barrage to the extent of 1} m., 
following the example set at the Delta Barrage 0 
regulating during the flood season, Probably this 
accounts, at any rate to some extent, for the further 
decrease in the shardki area, namely, from 188,000 
acres in 1899 to 129,000 acres in 1902, though similar 
levels ruled during these two floods. The year 1907 
shows a further decrease to 80,000, though the flood 
was lower than that of 1902 by 13em. to 25m. 
In the official reports the improvement is ascribed to 
greater skill in handling the basins due to more expe- 
rience. The comparison between the shardki areas 
of the years 1877 and 1907 is striking enough, the 
figures being 754,000 and 80,000. 

The next new factor affecting basin irrigation in 
Upper Egypt is the Esna Barrage. This is a river 
regulator built across the Nile at Esna with the object 
of “ preventing shardki”’ in the Kena Province by 
raising the levels of a poor flood by 1} m. No doubt 
the design and calculations were based on the Jevels 
of the bad floods previous to 1907 given in the first 
table of this article. So the levels of the 1913 flood 
would be 1} m. lower than the data used, and though 
the heading up on the Esna Barrage in 1913 was, 
under the extreme conditions that prevailed, increased 
from the contemplated 14m. to 24 m., the resulting 
level in the river was still half a metre below the level 





* There is no record of the Nile gauge at Assuan earlier than 1869, 


projected in the design of the work. The canals 
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hich take off from above the Esna Barrage, on the 
rey nd left bank of the Nile, together serve directly 
rien ” of 170,000 acres, and indirectly a further area 
‘thwards to which the water can be passed forward. 
— ronsequence, then, of the use nade of this new 
vale reculator the canals flowed with a depth 2} m. 
pect than they otherwise would have done ; that 
Site an average depth of about 3}m. instead of 


an are 


3m. It is difficult to be prec ise as to the area that 

sii thereby saved from remaining sharadki, but it 

wee ‘ 4 _ ns 

peut be put at some 70,000 acres. The consequent 
revenue would be about £42,000 and the 


saving ol aie 
yalue of the crop secured about £350,000, 


The Assiut Barrage, originally intended for regula- 
tion of the river levels in summer only, was pressed 
into service during the 1913 flood and made to hold 
river levels by 2m., and so considerably to 


up the ; ‘ie 
cai the discharge entering the large Ibrahimia 
Canal, on which the northern part of Upper Egypt 


_sometimes called Middle Egypt—depends. 

The Delta Barrage performed also a similar service 
for Lower Egypt. The East Giza lands, some 40,000 
acres. lying immediately to the South of Cairo on the 
right bank of the Nile, would inevitably have all been 
shardki but for the fact that the irrigation of these 
lands is now secured by pumping stations erected 
by the Government a few years back. 

“The situation that has been created during the 
British Occupation as regards the effect of low floods 
may be thus summarised without exaggeration : 

The Delta has been secured against any ill effects 
arising from the lowness of floods by making the Delta 
Barrage efficient and developing its powers of con- 
trolling the river. East Giza has been given safety 
by Government pumping stations. Middle Egypt, 
as far north as the head of the Delta and including the 
Fayum Province, has its irrigation insured by the 
Assiut Barrage. In Upper Egypt proper the evil 
results of a bad flood have been mitigated by Col. 
Ross's “ shardki works”” in Girga and South Assiut, 
and by the Esna Barrage recently constructed for the 
benefit of the Kena Province. 

In a flood such as that of 1913 a barrage that can 
raise the river levels by 25 m. is a most valuable asset. 
There is little satisfaction in having a perfect system 
of canals if water will not enter at the head. There- 
fore, if it is worth while incurring the expenditure 
necessary for ensuring the country against loss of 
revenue and crops in very exceptional years, such as 
1913, the work should preferably take the form of an 
additional barrage rather than a lowering of canal 
beds. No lowering of beds will bring the water to 
the surface of the lands situated at the southern end 
of a chain of basins. The most direct and efficient 
remedy is to raise the water level by regulation of the 
river, or to lift it to the land surface by pumping 
stations where the areas concerned are too small to 
warrant the expense of a barrage. The shardki area 
of 1913 is estimated at 400,000 acres. More than 
half of this— 234,000 acres—falls in Girga and South 
Assiut. A barrage at Suhag, similar to the barrage 
at Esna, would probably save these lands from drought 
in such years as 1913. The Suhagia Canal is a large 
one, and an increase of 2m. in the depth of the water 
flowing in it would give a great increase of volume 
drawn off from the river, sufficient probably to give 
full irrigation to the lands commanded in the very 
worst years. The cost of such a barrage would be 
£1,000,000, 

It is to its barrages, two of which were designed 
to come into action at the season of low Nile only, that 
Egypt owes its salvation in 1913. The summer 
of 1914, with its seanty supply following so low a 
flood, has yet to come, and the prospect as regards 
the cotton crop would be sufticiently serious—worse, 
perhaps, than it was in 1900—if the Assuan Dam had 
not been taken on to the strength of the Irrigation 
Department and become one of the productive monu- 
ments of modern Egypt. In the summer of 1900 
the discharge of the Nile fell at the head of the Delta 


during June to 20 million cubie metres a day—8000 
cubie feet a second. Since 1902 the Assuan Reser- 


voir with a storage of 1000 million cubic metres has 
raised the minimum summer discharge of the Nile 
to 40Tmillion cubic metres a day. The storage of 
the reservoir has now been increased to 2300 million 
cubic metres, and it is therefore probable that the 
future minimum will not fall below 50 million cubic 
metres a day. Very fortunate it is that the Assuan 
Damn is ready to render this increased service to 
Egypt at its time of need. 

In 1900 the yield of the cotton crop was 
5,435,488 cwt., and the crop was irrigated with the 
aid of the natural discharge only of the river in an 
abnormally low year. Though the 1913 flood was 
decidedly lower than that of 1899, it does not follow 
that the natural summer discharges of the Nile will 
be less in 1914 than they were in 1900. During 
Summers succeeding very low floods the Atbara 
contributes nothing and the Blue Nile next to nothing 
to the river below Khartoum. The summer discharge 
reaching Egypt depends chiefly on the White Nile, 
Which is fed by the great lakes at the equator. These 
lakes, as well as the swamps—Sudd_ region—lower 
down the river, by reason of their extensive surface 
areas, act as regulating reservoirs to the White Nile, 
‘ending to maintain its discharges at a uniform figure. 
Doubtless the soil alongside the river will have less 
percolation water to give back to the Nile than it 
would have had after a flood of higher levels, In 





pre-reservoir days this decrease in the seepage might 
have amounted to a figure representing such a per- 
centage of the whole available supply as to have some 
importance, But with the natural discharges supple- 
mented by the large volume stored for summer use, 
the probable decrease in the amount of seepage 
water is not a matter of much moment. It does not, 
then, seem unreasonable to come to this conclusion 
that, with the Assuan Dam storing water above it 
sufficient more than to double the natural discharges 
of the Nile when at its lowest, the coming summer 
water supply should prove sufficient to mature a 
cotton crop yielding at least 8 million hundredweight. 








THE TANGSHAN COLLIERY, NORTH CHINA. 

By H. CHATLEY, Professor of Civil Engineering, and H. T. 
WRIGHT, Professor of Mechanical Engineering, Tangshan 
Engineering College, North China. 

TANGSHAN is the most important industrial centre 
in North China. It is the nucleus of the Kai-ping 
coalfield, and in addition contains the largest railway 
works and cement factory in China. The town of 





the workshops, and beyond these the offices. The 
latter buildings are close to the main road of Tang- 
shan, which forms the northern boundary of the mine 
* compound.” Two tunnels pass under this road 
leading respectively to the dump and the N.W. 
shaft, about three miles away in a N.N.W. direction. 
There are the following objects of interest in this 
colliery :—(1) The generating station. This is a very 
fine station and supplies current—alternating-current 
high-tension transformed to low according to purpose 
—for shaft hoists, ventilating and screen motors, 
compound centrifugal mine pumps and tip elevator, 
house, surface and mine lighting, and for are lamps in 
the yard and railway station. (2) Winding engines 
and pit heads; (3) ventilators; (4) workshops ; 
(5) gantries and screens; (6) brickyard; (7) coke 
yard; (8) dump; and (9) underground workings. 
The various items are described in detail below :— 
The power station—see Fig. 14, page 546—is the 
largest in China. The building is of brick with an 
iron roof, and is 200ft. long, 80ft. wide. The floor 


of the building is occupied by three horizontal 
compound engines and alternators placed trans- 
versely—see Fig. 16, page 546. 


At the north end 





Fig. 1—STATION CONTROL SWITCHBOARD 


Tangshan is situated in latitude 39° 36’ N., and 
longitude 118° 11’ E. It is almost the northern- 
most point in the great plain of China, the Peking 
Hills passing it in their chain to the sea at Shan-hai- 
Kuan. It lies 70 miles N.E. by E. of Tientsin and 
110 miles E. by 8S. of Peking. The Chinese Govern- 
ment Railways (Peking—Mukden line) run through it, 
and it thereby communicates with the sea at Tangku 
(54 miles away, mouth of the Pei-ho River) and 
Chin-wang-tao, a winter port (85 miles). The 
population is about 75,000 Chinese and 150 Europeans 
and Americans (not including the temporary garrison 
of about 100 American infantry). The climate is 
very healthy and dry throughout the year, excepting 
the two months of July and August, when there is 
much rain. The temperature varies between 0 deg. 
and 100 deg. Fah., and the annual rainfall is about 
23in., much of which occurs during July and August. 

The Kai ping coalfield—so named from Kai-ping- 
chén, a formerly important town near the centre of 
the field—is about 40 miles long and 25 miles wide, 
and is operated by the Kai-lan Mining Administra- 
tion, an amalgamation of the Chinese Engineering 
and Mining Company (a British concern) and the 
Lan-chow Mining Company (a Chinese company). 
The output of the field is upwards of one and a-half 
million tons per annum. 

The engineering and supervising staff for the whole 
field is centred at Tang-shan. The engineers are 
Belgians, the chief being Monsieur A. Docquier, while 
the overseers are British. The administration has 
its offices in Tientsin—Meadows-road, British con- 
cession—the general manager being Major W. S. 
Nathan, R.E. (retired). The company owns the port 
of Chin-wang-tao and several coasting steamers. 
The Tangshan colliery is the oldest of those belonging 
to the British company. Coke, stoneware goods, 
fire-bricks, building bricks, fire-clay are also produced 
by the mining company. 

There are some sixteen pits in the Kai-ping field 
of the Tangshan Colliery Company. These are as 
follows :—Tangshan, 3 pits ; Tangshan, N.W., 1 pit ; 
Lin-Hsi, 2 pits; Ma-chia-kao, 2 pits: and Chao- 
ko-chuang, 3 pits. There are also disused pits at 
Yin-tzu-kou, Tsao-yuan, Lung-wei-kao, Chen-chai- 
ling and one other place. 

The colliery at Tangshan is compactly arranged 
in an approximately triangular enclosure, the apex 
being connected with the railway at Tangshan 
Station by a siding. Proceeding up this siding from 
the station in a N. by E. direction, the general arrange- 
ment is as follows :—On the right, that is to say, to 
the eastward, are the coke yards, and beyond these 
again, 7.e., to the northward, the brickyard. In 
front the main siding and its branches run beneath 
the screens and gantries leading from the three pit 
heads, On the left (N.W.) are the power station and 


are five exciter sets and the switchboard. The 
controlling switches are on a bridge, while the dis- 
tribution panels are on the ground level. Each 
set consists of a 1500 horse-power cross-compound 
engine, with the alternator placed between the two 
cylinders. The pumps and steam connections are 
in the basement. The alternators—Fig. 19, page 546 
—run at 107 revolutions per minute. The current 
is three-phase, 25 cycles, 2200 volts, 3 by 342 ampéres, 








Fig. 2--HIGH-PRESSURE CYLINDER 


1040 kilowatts cos ¢ = 0.8, or 1300 kilowatts nomiuak 
(volts x ampéres). The makers’ test for twenty- 
four hours gave a mean output of 1625 kilowatts 
(nominal). The three exciters consist of rotary 
converters running at 730 revolutions per minute 
—Fig. 17, page 546. The alternating-current motors 
(2200 volts, 25 cycles, 284} ampéres, 128 horse-power) 
are direct coupled to direct-current dynamos, with 
outputs of 230 volts and 370 ampéres, or 85 kilowatts. 
There are also two steam-driven sets each having 
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an output of 130 ampéres at 230 volts. One is a/| spring. Only two excentrics are provided for each | chamber is nearly 9 metres, and the discharge Passage 


Zoelly turbine made by Schuchtermann and Kremer, 
of Dortmund, with a Lahmeyer generator running 
at 3000 revolutions per minute, and the other is a 
50 horse-power Allen compound engine, 8in. and 10in. 
by 5in. stroke, 140 1b. per square inch, driving a 
dynamo at 600 revolutions per minute. 

In the station switchboard—see Fig. 1—there are 
fourteen panels, while the distribution board includes 
sixteen panels. Behind this board are three stationary 
transformers with a 1/10 step (2200 to 220 volts) 
for the screen motors. 

The boiler-house has an overall length of 215ft., 
and a width of 85ft. It contains a battery of fifteen 
boilers of the Lancashire type, twelve being in use 
at any one time forfull power. They were constructed 
by Les Grandes Chaudronneries, Delescant, Hoboken, 
are hand-fired and work at a pressure of 150 Ib. per 
square inch. In order to facilitate the handling of 
the coal, a gallery from No. 3 pit-head runs the whole 
length of the boiler-house outside the building— 
see right-hand side of boiler-house, Fig. 14, page 546— 
and this permits of the coal being tipped down to the 
level of the stoking platform through arched openings 
in the wall. 
the building under the}stoking platform, with a 
tunnel access in the middle of the boiler-house, and 
an electric elevator takes the ashes and clinker from 
the tunnel level, above the level of the boilers to the 
discharging bridge and runway, which passes out 
through the side of the roof. Each boiler is fitted 
with a superheater. The superheaters are placed 
in the main flue and in front of the Green’s econo- 
misers. There are two sets of the latter, the scrapers 
being driven by electric motors through belting in 
the usual way. Two pumps of the direct-acting 
type, by Messrs. Klein Schanzlin and Becker, Fran- 
kenthal, Pfalz, supply a tank containing a heating 
coil which takes the exhaust steam from the feed 


| rocker arm. 


An ashpit_runs the whole length of | 
| lifted by a rocker bar, this being driven from the 


| the cut-off. 


cylinder —see Fig. 18, page 546—the inlet and exhaust 
valves for the same end of the cylinder being actuated 
by the one excentric. A multiple ram lubricating 
pump, driven by a small crank from the end of the 
lay shaft, can be seen in Fig. 18, page 546, and Fig. 2. 
The low-pressure cylinder is provided with a tail rod, 
this being supported in a swivel bearing. The exhaust 
steam from the low-pressure cylinder passes direct 
to a valve situated below the floor level, which can 
connect with the atmosphere or with jet condensers. 

The condenser pit is directly below the engines, 
and each set is provided with two air pumps, these 
being driven from the main crank pins by rods which 
pass through the floor and connect to one end of a 
The supply pump for the water injec- 
tion is driven from the same rocker arm. At present 
a very good supply of water is obtained from the pit, 
and for this reason the cooling tower—see Fig. 14, 
page 546—is not in use. 

The winding engine at No. 2 pit is very small and 
is only used for No. 4 level. No. 1 engine winds from 
No. 5 level and is fitted with lift valves having gravity 
returns, all four valves being situated in a steam 
chest on the side of the cylinder. The valves are 


radius rod. The engine is regulated in a manner 
common to winding engines, viz., by the adjustment 
of the end of the radius rod in the link, thus altering 
In order to retard the engine the gear 
is placed slightly to the ‘‘ reverse’’ position. These 
remarks also apply to No. 3 engine—Fig. 5—which is 
comparatively modern and winds from No. 7 level, 
a depth of 1267ft. The inlet valves for this engine 
are operated by a trip gear with a gravity return ; 
each pair of valves, inlet and exhaust, is placed in a 
separate chest, the cut-off in the case of the inlet 
valves being determined by the position of a stop on 
the guide bar of the valve spindle. A_ bell crank 











Fig. 3-ELECTRICALLY CONTROLLED GOVERNOR 


pumps. The feed water is there raised to a fairly 
high temperature before it is pumped through the 
economisers to the boilers by three feed pumps of 
the direct-acting type. In case of breakdown on 
the part of one or more of the feed pumps, each 
boiler can be supplied by its own injector, the water 
for these being supplied from a main which runs the 
whole length of the boiler-house above the front of 
the boilers. Three steam pipes from the steam ring 
run into the genereting station, and a branch pipe 
from the steam main nearest the pit-heads runs to 
No. 3 winding engine. 

The high-pressure cylinders of the engines driving 
the alternators exhaust at about 1} atmospheres, 
the condenser vacuum being 62cm. of mercury. 
The in!et valves are placed on the top of the cylinders, 
the exhaust valves being situated below the floor 
level and on the bottom of the cylinders. In the 
case of the high-pressure cylinders the valves are 
operated by means of trip gears. The general! arrange- 
ment of the gears and the centrifugal governor situ- 
ated on the side of the cylinder and driven from the 
lay shaft is shown in Fig. 2. An enlarged view of the 
governor is given in Fig. 3. A isasmall electric motor 
attached to one end of the arm carrying the control 
weight, which can be adjusted by the switchboard 
attendant. The motor is used for adjusting the 
position of the control weight B through the worm 
gearing and screwed spindle shown. The dashpot 
is shown immediately below the controlling weight, 
and to the left of the governor pillar can be seen the 
rud which indirectly adjusts the trip. This can be 
clearly seen in Fig. 2. It is obvious that any motion 
on the part of the rod which transmits the governor 
motion—see Fig. 2—results in either an increase or 
decrease in the speed, according as to whether the 
rod moves down or up. The governor is used for 
slight variations in speed when connecting up the 
alternators in parallel. 

The inlet va‘ves for the low-pressure cylinder and 
the exhaust valves for both cylinders are of the simple 
lift type, returned by the compression of a helical 








| tact with the end of the rocker arm the whole time, 


| per hour can be made. 


is 3.65 metres square, rising 10 metres above th, 
ground level. The electric motor is by Sicmeng. 
Schuckhardt—2200 volts, three-phase, 82 amypéres 
25, 209 revolutions per minute—direct coupled to the 
fan shaft, with three-phase resistance and switch. 
board for speed reguiation—Fig. 6. At the time of the 
inspection by the writers the manometer indicated 
95mm. of water. The fan house is situated about 
100 yards N. of No. 1 pit. 

The workshops are small but fairly well equipped, 
Most of the work done consists of repairs to tus and 
other underground appliances, but some construction 
work is done, e.g., the manufacture of centrifugal 
pumps. The fitting and erecting shop includes 
fifteen lathes of various sizes, a slotter, three shapers, 
three drills, two planers, two screwing machines, a 
punching machine, a plate press, and plate rolls. The 
smithy includes twenty-four forges, a steam harumer, 
and a pneumatic hammer. The latter was made by 
Beche and Grohs, Huckeswagen, and is belt driven, 
the air compressor being included in the frame. The 
hammer head weighs 400 lb. A small repair shop 
for yard locomotives and cars adjoins the smithy, 
The foundry is in a separato building about 100ft, 
by 40ft. There are two cupolas and a small smelting 
furnace in the latter. A carpenters’ shop- -with a 
circular saw and a three-bladed reciprocating saw, 








lever with horizontal and vertical arms is pivoted to 
the vertical valve spindle and is held in place by a 
flat spring. The end of the rocker arm which is 
operated by the radius rod lifts against a small pro- 
jection on the inside of the vertical arm of the bell | 
crank lever. As soon as the horizontal arm comes 


| into contact with the adjustable stop the projection 


is knocked off the end of the rocker arm and the valve 
returns by its own weight. The halls on the ends of 
the valve spindles to assist in closing the valves may 
be seen in Fig. 5. The exhaust valves move in con- 


the return being by gravity as in the case of the inlet 
valves. A steam brake capable of holding the engine 
under full steam is fitted to the drum. This is 23ft. 
diameter, and at full speed makes 42 revolutions per 
minute. This gives a maximum cage speed of 3040ft. 
per minute. As the average time of a wind from the 
surface to No. 7 level—depth 1267ft.—not counting 
loading and unloading of cages, is ? min., it follows 
that under normal circumstances about sixty winds 
The engines are fitted with 
a pen and ink recording apparatus for registering the 
number of winds. A central drum with a vertical 
axis is clock driven, the charts being divided into 
sections by vertical lines representing hours. A central 
tube with side arms, which slope upwards from the 
base, contain mercury and are rotated by a small 
cord running in V wheels from the crank shaft. A 
float in the central tube is connected by a cord through 
a bell crank lever to the pen ; a circular motion on the 
part of the chamber containing the mercury results 
in the mercury being displaced into the side tubes, 
with the consequent fall in the float chamber. A view 
of the apparatus showing the kind of record taken is 
given in Fig. 4. The cage indicator is on a vertical 
slide front of the drum and is chain driven from the 
crank shaft or drum axle through bevel gearing. 
For ventilating purposes an old steam-driven fan 
has been replaced by an electrically driven Rateau 
centrifugal fan. The motor ot the fan is 4 metres 
in diameter; the vertical diameter of the vortex 








Fig 4—WINDING INDICATOR 


driven by belts and electric motor—and an electric 
fitting shop—about 80ft. by 40ft.—complete this 
section of the works. 

The panoramic view—Fig. 13, page 546—shows the 
general arrangement of the gantries. The screens 
are situated in the covered sheds against pit-heads 
Nos. | and 3—Fig. 7. 

The brickyard includes twenty-two pot kilns 
Fig. $—and one obiong Hoffman continuous kiln, 
eighteen cells, each approximately 17ft. 6in. by 26tt.,and 
a 120ft. high square chimney stack-—Fig. 9. A mixing 
and a moulding shed, 114ft. by 40ft., contains four 
pug mills, by W. Johnson and Son, Leeds—Fig. 10 
a brickmaking machine—Fig. 11-—wet wire cut pro- 
cess, by the Brightside Foundry Engineering Com- 
pany, Sheffield, and a drain pipe moulding machine, 
all driven by a 150 horse-power three-phase motor, 
2200 volts, 35 ampéres, 480 revolutions per minute, 
25 cycles, by Greenwood and Batley, Leeds. 

The coke ovens are of the domed type and are clearly 
shown in Fig. 12. There are about thirty of these. 
For the manufacture slack coal is washed in brick-lined 
troughs, packed into the ovens, luted with wet coal 
dust and fired from small chambers under the ovens. 
The coke is sorted into several qualities, the large 
oven pieces selling for upwards of 20 dols.--Mexican 
per ton. 

The dirt from the mine, consisting for the most 
part of shale, is run to the foot of a tip under the 
motor-house, in trucks drawn by ponies. From there 
it is taken to the top of the tip on a double track by 
winding arrangement similar to that used at the pit. 
The winding drum is driven through spur gearing by 
a motor. The motor is by the Compagnie Intern:- 
tionale D’ Electricité. Liége, and is wound for a volta; @ 
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TANGSHAN COLLIERY, NORTH CHINA 


(For description see page 537 ) 








Fig. 5—-WINDING ENGINE, No. 3 PIT Fig. 6—VENTILATOR MOTOR 
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Fig. 7—SCREEN HOIST AND LUMP COAL SHOOT Fig. 8—POT KILNS 











d Fig. 9—HOFFMAN BRICK KILN Fig. 10O—PUG MILLS 














ig. 12—-COKEYARD 


Fig. 11—BRICK MACHINE AND PUG MILL 
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of 220. The ordinary three-phase current from the 
power station at 2200 volts is stepped down to the 
voltage given above by a static transformer situated 
in the motor-house. The starting resistances for 
the motor are insulated in oil tanks. Band brakes 
controlled by a common foot lever are fitted to both 
motor spindle and drum axle. An indicator to show 
the position of the truck on the tip when this cannot 
be seen from the motor-house is attached to the frame 
carrying the drum and is driven through worm gearing 
from the drum axle. The starting current used i 
approximately 120 ampéres, and for a full steady 
load this decreases to 40 ampéres. At full speed the 
drum, which is 3.7ft. diameter, revolves at 52 revo- 
lutions per minute. This gives an approximate 
truck speed of 580ft. per minute. 

The mound is at the mouth of a disused quarry and 
will doubtless serve for some years, but is already of 
very considerable size—42 metres. It is now nearly 
four years old. The Chinese poor are continually 
turning over the tailings in the hope of finding small 
scraps of coal, and at night time this mound presents 
a very striking spectacle, being covered with the lights 
carried by the “ gleaners.” 

The underground workings at Tangshan run 
approximately E. and W. from the three pits. There 
are eight levels, as follows :— 


No. Depth. Eastward extent. Westward extent. 

Feet. Feet. Feet. 
1 oe ue os EE. ou ox. as 4,050 
2 200 .. .. 3020 8,600 
3 546 .. .. 3000 10,450 
a 726 .. .. 2930 10,450 
5 900 .. .. 2600 10,100 
6 7i 5. cw BOO 9,250 
7 S267 .. «. 2600 ase 6,100 
8 68 .. .. TO) . 2,579 


The upper three levels are now seidinkia out. There 
are inclines between 3 and 4, 4 and 5, 5 and 6, 6 and 7, 
and two between 7 and 8, with electric hoists. No.3 
pit goes down to No. 7 level, No. 2 pit to No. 4 level, 
and No. 1 to No. 5 level. There is also a blind shaft 
between levels 4 and 5. At the present time about 
12 cubic metres per minute of water have to be 
pumped from the workings. For this purpose there 
are ten four-stage centrifugal pumps direct coupled 
to electric motors. Two are at No. 8 level, with a 
capacity of 2-5 cubic metres per minute each, and 
lift water to No. 7 level. At No. 7 level there are two 
of a capacity of 6.0 cubic metres per minute, which 
lift the water from levels Nos. 7 and 8 to No. 4. 
There are two similar pumps at No. 6 level, which 
lift to No. 4. At No. 4 level there are four 6 cubic 
metres per minute pumps, which raise the whole of 
the water to the surface. 

The smaller pumps at No. 8 level are operated by 
80 horse-power motors running at 1500 revolutions 
per minute. The impellers are 360 mm. in diameter. 
There are thirteen seams of various thicknesses, as 
much as 60ft. in one case, with a general dip towards 
the east. The dip changes considerably in proceed- 
ing from W. to 8. For eunaaple, the seams dip 8. 
about 45 deg. near the pits and 25 deg. N. at a point 
4200ft. from the pits, and the beds are broken by 
numerous faults, causing pockets of coal and other 
irregularities. The coal is in general worked by hand, 
but Ingersoll-Rand apparatus, driven by an air com- 
pressor situated in No. 8 level, is used to some extent. 
- The three pits, 16ft., 14ft., and 14ft. diameter 
respectively, serve as downtakes for the air, which 
is pumped out by the previously described fan. 
Flues connect No. 1 level—165ft.—with the fan suc- 
tion, rising at an angle of about 50 deg. to a cross 
flue about 80ft. deep, from the centre of which the 
uptake rises to the fan. The circulation of the air 
in the workings is controlled in the usual manner 
by doors. 

In this colliery over 3000 men are employed at the 
present time. The output has steadily increased, 
as will be seen from the following table :— 





Years. Output in tons. 
on ee eae Oe ;! =e eee SS 109,090 
1893 .. + 322,745 
eee as i oe sie - oo 528,239 
1912 . ; 712,911 


The anny of f the ~— varies y sonaitietalle but on an 
average about 40 per cent. of the output is ‘‘ lump 
coal.” 

It may be added that the Chi-hsin Cement Com- 
pany—a Chinese company with a German technical 
staffi—has a large and modern cement factory at 
Tangshan and is the principal source of cement in 
China. A locomotive and car works, which is also 
situated at this place, is comprehensive, and, with the 
exception of wheels and axles and patent fittings, all 
parts of the rolling stock for the railway are locally 
constructed. The works are run bya British staff, and 
supply several other railways besides the Peking- 
Mukden line. The locomotive superintendent, Mr. 
F. A. Jamieson, and the works manager, Mr. Steuart 
Fripp, A.M.I. Mech. E., live in Tangshan. There 
are also extensive limestone quarries, which supply 
ballast, macadam, building stone, and lime. 








On October 22nd this year there was a total rainfall of 
12.19in. at Galveston, Texas, of which 12.16in. fell 
between 8.43 a.m. and 8.43 p.m. The rain began at 
7.20 a.m. and ended about 10.15 p.m. The maximum 
amount which fell in one hour was 5.32in., from 10.32 
to 11.32 a.m. The rain did very little damage in the city, 
except by causing business to cease during the downpour. 








NEW LOCOMOTIVES FOR THE LOTSCHBERG 
RAILWAY. 
No. I. 

Wirtu the opening of the Frutigen-Brigue line of the 
Létschberg Railway an important and difficult undertaking 
was completed. It involved much painstaking work on 
the part of a number of able engineers and considerable 
financial assistance from the Canton of Berne and its specially 


interested communes and a subsidy from the Swiss 


Federation. Our readers are aware that by this new rail- 
way adirect connection between Paris, Berne, and Milan has 
been established—-a route much shorter than the original 
route via Lausanne-Simplon or Lucerne-St. Gotthard. 
The time occupied in covering the journey has of cours» 







became necessary. Fig, is a profile of the line from 
Spiez to Brigue, and i aad the relation between altitude 
and gradient. Two sets of rails have been laid in th, 
tunnel. 

The track winds from Frutigen through the Kander 
Valley at the northern slope of the Bernese Alps, passes 
under them below the Létschberg Pass to the tunnel 
mouth on the south slope at Goppenstein, and then follows 
the Létschen Valley and along the slope of Rhone Vallc. y to 
Brigue, the terminus at which it joinsthe Simplon line. [yo 
gauge of the railway is 1.435 m. (4ft. 8}in.), and the rails 
which are in lengths of 12 m., weigh 42 kilos. per metre, ; 
and are laid on wooden sleepers. 

For the greater part of the distance the contact ling 
which supplies current to the locomotives at 15,000 volts 
and at a periodicity of 15 cycles per second is suspended 
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Fig. 1-PROFILE OF THE LOTSCHBERG RAILWAY 


been reduced very considerably, and the city of Berne 
and the Bernese Oberland are now connected by this new 
line. Many suggestions were made for improving the 
travelling facilities between these places, but investigation 
proved that the scheme advocated by the consulting 
engineer, M. L. Thormann, of Berne—i.e., a railway 
through the Létschberg forming an approach to the 
Simplon—provided the most satisfactory solution to the 
problem. 

On July 27th, 1906, the “« Berner Alpenbahn Gesellschaft 
Berne-Létschberg-Simplon”’ was formed, and it purchased 
under an agreement dated June 27th the Spiez-Frutigen 
line, which had been working since 1901—a line of approach 
to the Létschberg Railway which has since been electrified- 
The tunnelling work through the Létschberg was com. 
menced on October 15th, 1906. Unforeseen difficulties 
were encountered during the boring operations in the 








Fig. 2—TUNNEL NEAR BLAUSEE-MITTHOLZ STATION 


Gasteren Valley, where layers of glacial rubble were met 
with instead of firm lime rock. A fall compelled the 
constructors to abandon their original course and to bore 
round this spot, thus making the tunnel 800m. longer 
than it would have been had this troublenot presented itself. 
The tunnel, which is 14.6 kilometres long, was completed 
on March 31st, 1911, and the next two years were devoted 
to the construction of the railway itself. As explained 
in our issue of November 24th, 1911, a large double 
loop in the form of the figure 8 had to be made at Mittholz- 
Blausee in order to overcome on the north track from 
Frutigen to Kandersteg a difference of elevation of 420 m 
in a distance of 13 kiloms. It was specified that the 
maximum gradient should not exceed 2.7 per cent., 





and this is why the provision of this large double loop 


from a single catenary eable : it is only on the first part 
of the railway from Spiez to Frutigen that an auxiliary 
wire is used. 

The opening of the railway as far as Brigue took 
place on July 15th of this year. Apart from a few 
line disturbances and the breaking of a few defective 
insulators, everything has worked satisfactorily and no 
technical alterations have been necessary. Some of the 
locomotives have covered 525 kiloms., which is equivalent 
to seven journeys daily over the mountain. Some views ot 
the railway are given on page 542, and Fig. 2 shows a 
train leaving the tunnel at Blausee-Mittholz Station. 
From time to time a good deal has appeared in these 
columns pertaining to the line itself, and we shall therefore 
now proceed to deal with the locomotives. 

The ‘* Berner Alpenbahn Gesellschaft Berne-Létschberg 
Simplon” ordered from the Oerlikon Company in 1908, 
upon the recommendation of the consulting engineer, 
Mr. L. Thormann, for working the line Spiez-Frutigen, 
a 2000 horse-power locomotive for trial purposes. This 
engine, which we have already described*, is shown in 
Fig. 3. Other firms were also called upon to compete, 
and delivered engines for trial. It seems, however, that 
the Oerlikon Company’s engine proved most successful, 
and in 1911 orders were placed for thirteen other Oerlikon 
engines of still larger capacity and for dealing with 
passenger and goods traffic on the Spiez-Brigue line. Six 
of the new locomotives were built in the works of Brown, 
Boveri and Co. at Baden to the drawings and instructions 
of the Oerlikon Company. The mechanical parts, how- 
ever, were manufactured by the “ Schweizerische Loco- 
motiv and Maschinenfabrik, Winterthur.” The 2000 horse- 
power engine delivered to. the Létschberg Railway in 1910) 
has been in daily use for more than two years, and its 
performance has demonstrated the possibilities of single 
phase working under the severe conditions met with in 
mountainous country, and that it is quite as safe as other 
systems. One of the new locomotives illustrated in Fig. 4 
is designed for a working capacity of 2500 horse-power 
when running at a speed of 50 kiloms. per hour for a period 
of 14 hours. From now onwards we shall confine our- 
selves to a description of this engine, as all the twelve 
others are built on the same lines. As the illustration 
shows, it is of the 2—10-2 type, with five coupled axles 
and two running axles. The table below gives the 
principal data : 


Total length measured over buffers 16.000 m. 
Total length of wheel base : : 11.340 m. 
4.500 m. 


Fixed wheel base 4 ‘ 
Diameter of driving whe el 
Diameter of runner wheel 
Diameter of crank circle See) oe Sen: 
Ratio of tooth gear .. ee eee: ee ee | 
Weight of the mechanical part. Shisha Re OES 
Weight of the electrical — a2 os oe S008 
Total weight on 107 tons 
Weight on driving wheels. 78.2 tons 
Maximum weight on any axle 16 6 tons 
14 hours capacity .. +. “2500 horse-power 
Trac po force at the wheels at 14 4 hourly 

apacity .. =e .. «+ 153,500 kilos. 
Spee a at 14 hourly rating oe 50 kilom. per hour 


1350 mm. 
850 mm. 


The engine is capable of developing at normal speed a 
draw-bar pull of 10,000 kilos., and can draw a train weigh- 
ing 310 tons up a gradient of 2.7 per cent. The tractive 
force at the wheel circumference is 13,500 kilos., 
and the maximum speed is 75 kiloms. per hour. All 
the engines are capable of exerting at starting a draw-bar 
pull 30 per cent. in excess of that mentioned. The body 
is fitted on a longitudinal frame, each side of which 
consists of two end portions and a strong centre portion. 
The body is divided into three compartments—the motor 
compartment and two drivers’ cabins. Parts of the root 
and sides of the body can be taken out in order to facilitate 
removal of the driving equipment if necessary. Doors 
are fitted in the end and side walls, and also in the parti- 
tions wits th shut off the motor room. The curves 
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throughout the whole line are of an exacting character, | A twin valve allows the air to pass into the brake system, 


nd to secure perfect flexibility on them the middle | and shuts off the air to the other devices. By shutting 
aivine axle has a side play of 25mm. The two middle | off the valve which supplies the brakes the valve supplying 


the other hand, have no play, whilst the | the other devices is opened; therefore the reservoir at 








coupled axles, on 

















Fig. 3—THE ORIGINAL 2000-H.P. ELECTRIC LOCOMOTIVE 


two end coupled axles have 40 mm. side play and are 
connected with the corresponding running axles of bogies of 
the Krause-Winterthur type, which can slide sideways, the 
return to the centre position being effected by springs. 


the opposite end of the locomotive to the cab which is in 
service always supplies the bows, whistle, and other similar 
contrivances. The compressed air for this purpose passes 


through the cab which is not in service to the one in which | 


current by either transformer alone. The locomotive 
has been designed for exerting the full tractive effort 
continuously with only one transformer and one controller. 
With the two motors in series it can maintain its full speed. 
Current is collected from the overhead wire by two panto- 
graph current collectors—see Fig. 7. Choking coils and a 
condenser are connected in the primary circuit to protect 
the electrical equipment against damage in the event of 

















Fig. 6—AIR COMPRESSOR 


pressure surges. There are two high-tension oil switches 
—Fig. 8. They can be operated by hand or electrically, 
and are fitted with maximum and minimum trip gear. 
Resistances are used to limit the current when the trans- 
formers are connected to the supply circuit. In front and 
behind the high-tension switches there is an earthing 
switch. : 

The transformers—see Fig. 9—are air-cooled, and are, 
consequently, light for their output. Their primaries 











The running axles have a greater play than the coupled 
axles, and, notwithstanding the length of the engine, 
curves of 120m. radius can be negotiated with 
The hand brake in each driver’s cabin, as may be seen from 
diagram Fig. 5, acts upon the nearest running and coupled 
axles and upon a brake block attached tothe middle driving 


ease. 


axle. An automatic Westinghouse brake system has also 
been fitted. The whole brake system is divided into two 
parts, and there are two brake cylinders, one for 


each braking equipment. The whistle and sand sprinkler 
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Fig. 4—NEW 2500-H.P. ELECTRIC LOCOMOTIVE 


the driver is standing. Iffone of the compressor sets is 
out of action the couplings of the twin valves are unfastened 
and the coupling pieces removed. The valve in the 
working cab for the supply of air to the sand sprinklers, 
whistles, &c., then remains open. The two reservoirs for 
storing the air for actuating the brakes and other appli- 
ances are inter-connected by a pipe fitted with an auto- 
matic valve, and any increase or decrease of pressure in 
the brake reservoir is counterbalanced by the surplus 
pressure in the other reservoir. Safety valves are also 


29.5%9 
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Fig. 5-ARRANGEMENT OF BRAKES 


can be controlled from each driver’s cabin. Sand boxes 
ure fixed at the back of each driver’s cabin at the side of the 
transformer. The compressed air is used for operating the 
W estinghouse brake, the bows, whistle, and sand sprinklers. 
Safety devices such as door bolts, &c., are also connected 
with the compressed air system. 

Two compressors—see Fig. 6—provide the supply of 
in aes air. They are controlled jointly by an auto- 
ne iC pressure regulator. The compressor nearest the 
When 8 compartment in service feeds the brake reservoir. 

len the driver goes from one cabin to the other the 
compressors and reservoirs in service are changed over. 


fitted. The usual hand pump is provided for raising the 
bows when there is no air in the reservoirs, and both bows 
are lowered so that there is no current for working the 
compressors. The brakes can be operated at each end 
of the locomotive irrespective of which cab is in use. 

It was specified that the electrical equipment should be 
divided into two distinct parts in order to make it possible 


| to run with one motor and one transformer and correspond- 


ing switches, &c., and that it should also be possible to 
work with both equipments either in series or in parallel. 
Furthermore, the builders were called upon to design the 
equipment so that both motors could be supplied with 








are connected in parallel, and the secondaries in series. 
For regulation purposes there are twelve secondary 
tappings, giving the same number of voltages. Each 

















Fig. 7—CURRENT COLLECTING BOW 


transformer is supplied with cooling air by a fan, as shown 
in Fig. 12. At full load the main driving motors take 
2700 ampéres at 420 volts. At starting the pressure is 
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raised in steps of 45 volts, and the speed therefore increases | 


quite smoothly. This is a matter of great importance, 
not only from the 
but also with respect to the Inad on the 


passengers, ; : : 
When starting on a gradient of 


generating station. 





— 

















Fig. 8—-HIGH-TENSION SWITCH -CASE REMOVED 


2-7 per cent. with a train weighing 310 tons the engine 
only vakes 40 per cent. of the current absorbed at full 
speed and full hauling capacity. Besides providing the 
current for the driving motors, the main transformers 
also feed the auxiliary motors at a pressure of 118 volts 


As can be gathered from Fig. 11, these controllers | current is cut off. The driving motor to be seen on the 


They 


are operated by means of un electric motor. 


point of view of the comfort of the | are composed of three main parts—the principal cylinder, 


extreme right of Fig. 11 is worked with continuous current. 
It drives a worm gear and crank, the latcer imparting to 

















Fig. 11—CONTROLLER 


the auxiliary cylinder, and the driving gear. The principal 
cylinder, as already explained, is connected with different 
tappings on the transformer, according to its position, 


the arm at the front end of the controller a rocking motion. 
This arm carries two  electro-magnets which control 
pawls, and it can easily be seen that by energising one or 





























Fig. 9—TRANSFORMER WITH CONTROLLER ON TOP 


and the heating apparatus at 325 volts. The maximum 
current used for the heating of a train amounts to about 
300 amperes. 

The control system on the engine under consideration is 
quite different from that used on the 2000 horse-power en- 
gine described in our issues of February 2nd and 9th, 1912. 
It will be remembered that the latter is controlled with 
contactors actuated with continuous current, but a much 
more simple and more satisfactory system is being em- 
ployed on the new type of engine. It is a direct-control 
system—that is to say, the whole current for each motor 
is dealt with by a single electrically operated controller. 
One of these controllers is shown in Fig. 11, and also on 
top of the transformer, Fig. 9. The contacts of this 
“witch are directly connected to the low-tension tappings 
of the transformer, and as the cylinder revolves it connects 
up for the time being two consecutive pressure stages to 
the ends of an auto-transformer, the centre of which is 
connected through its corresponding low-tension switch 
'o one of the motor leads. As will be perceived the 
controllers are very accessible, and they can be inspected 
With great ease. All parts subjected to wear and heat- 
ing can be removed and exchanged very rapidly. 
lhe System has been put to the test of practical applica- 
tion on a locomotive, and has, we understand, worked 
“uecessfully for three years. It has been found that the 
controllers handle the heavy currents in a highly satis- 
tactory manner, and that wear is practically negligible. 
lhe engine covered 6000 kiloms. before it became necessary 
to clean and adjust the contacts. During this time a 


ore, . eae : 
at deal of shunting work was performed, which, of | 


Col ‘Ss re . . 
The se, throws hard work on the controlling switches. 
aa Peni basen is confined to a few carbon contacts, 
é > 2 is Avti a ae . ° . e 

le are Is extinguished with magnetic blow-out devices, 


and the currents are fed into an auto-transformer. The 
auxiliary cylinder is fitted with the magnetic blow-out 
devices already referred to, and effects the making and 

















Fig. 12—CCOLING FAN 


Fig. 10—LOW-TENSION SWITCH 


the other of these magnets from a driver’s cab one or; tho 
other of the pawls ean be made to engage with the ratchet 
wheel mounted on the controller shaft, and that the effect 
of this is to change the direction in which the controller is 
turned; this, in turn, governs the pressure applied to 
the main motor. When the controller is turned in one 
direction the pressure is raised, and when turned in the 
opposite direction it is lowered. These controllers and 
the low-tension oil switches are designed for a maximum 
current of 3000 ampéres, and the latter are fitted with 
trip gear set to operate at this current. Fig. 10 shows 
a low-tension oil switch. 





A NEw series of tank engines, which have been designed 
by Mr. L. B. Billinton, the locomotive engineer of the 
London, Brighton and South Coast Railway, is being built 
at the company’s werks at Brighton. These engines, 
which will weigh 52 tons in running order, will have wheels 
4ft. 6in. in diameter and cylinders 17}in. diameter and 
26in. stroke. The working pressure is to be 170 Ib. per 
square inch and the heating surface will amount to 1100 


| square feet, made up of 1003 square feet in two hundred 


13in. tubes and 97 square feet in the fire-box. The grate 
area is to be 17.35 square feet. These features are more 
or less standard, but certain novelties are to be intro- 


| duced. Thus, in addition to a combination hot-water 


breaking of one or the other of the circuits of the auto- | 


transformer, so that the changing overof the circuit, which is 


type injector, there is to be a Weir feed pump, which will 
deliver the water from the side tanks, where it is heated 
by exhaust steam, into the boiler. Graphite lubrication 
is also to be used in the slide valves, which are of the 


effected by the main cylinder may be carried out when the | D type. 
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THE ROYAL COMMISSION ON RAILWAYS. 
No, I. 


On Friday last, the 14th inst., there was held at Win- 
chester House, St. James’-square, the first public meeting 
of the Royal Commission appointed ‘ to inquire into the 
relationship between the railway companies of Great 
Britain and the State in respect of matters other than 
safety of working and conditions of employment and to 
report what changes, if any, are desirable in the relation- 
ship.” The chair was taken by Lord Loreburn, the 
President, and there were present all the other members 
of the Commission—Lord Derby, Sir H. Primrose, Mr. 
F. Huth Jackson, Sir Frederick R. Upeott, Sir W. Plender, 
Mr. A. Balfour, Mr. R. E. Prothero, Mr. D. J. Shackleton— 
and the Secretary, Mr. E. W. Rowntree. 

The President opened the proceedings by reading the 
terms ofreference. He then said that the Commission would 
be glad to receive evidence or suggestions within the scope 
of the reference. It was not the purpose nor intention 
to adjudicate on the disputes between railway companies 
and their customers, but evidence as tothe kind of disputes 
or differences which arise would be gladly received, and as 
to the judicial and administrative facilities at present 
available for settling them. Suggestions for altering or 
supplementing the existing machinery so as to secure a 
proper consideration of the public requirements, and for 
expeditiously dealing with complaints, would be similarly 
welcomed. The complaints of railway companies would 
also receive attention. Evidence as to State ownership 
would be admissible, and should any other question be 
brought forward which appeared to be worthy of con- 
sideration, its inclusion would -be decided upon when it 
arose. Lord Loreburn, in conclusion, asked that those 
who wished to give evidence would send a proof of the 
same to the Secretary, and stated that the Commission 
hoped that those who had complaints to make against the 
present system would be persons, or delegates of 
associations, who could speak in a representative character. 

THE ORIGIN OF THE INQUIRY. 

Mr. W. F. Marwood, C.B., the assistant secretary of the 
Railway Department of the Board of Trade, was the first 
witness. He stated that the origin of the present inquiry 
would probably be found in the events of the nineties. 
In 1889 the percentage of working expenses to gross 
receipts was 52, at about which figure it had stood for 
the previous ten years. By 1900 the percentage had 
increased to 62, and it had not fallen below that level since. 
To meet this extra cost the railway companies sought 
to pool competitive traffic, reduce duplicate services, 
and to abolish other forms of competition, such as free 
cartage and warehousing and the payment of claims 
which could not be legally enforced. Demurrage began 
to be strictly enforced in Scotland in 1899 and in England 
and Wales during the present year. The establishment 
in 1902 of the Joint Claims Committee—explained by the 
witness to be a body representative of all the companies 
which considers every claim arising out of owners’ risk 
rates sent in to each and all the companies—had given rise 
to more complaints than anything else. The traders 
were used to having their goods carried under ordinary 
conditions at owners’ risk rates. 

In 1908 Mr. Lloyd George established the Board of 
Trade Railway Conference, which sat for fifteen months. 
It had representatives of the railway companies, the 
traders, and the Board of Trade, and among the subjects 
on which recommendations were made were the simplifica- 
tion of the procedure to the Railway Commission, owners’ 
risk rates, and the acquisition of land by railway com- 
panies. So far as the present inquiry was concerned, 
attention should be paid to the recommendations of the 
Committee presided over by Mr. Russell Rea, as it took 
up and dealt with those of the Board of Trade Conference. 
The witness explained that Mr. Russell Rea’s Committee 
was the result of the promotion and withdrawal of the 
Bill for the fusion of the Great Northern, Great Central, 
and Great Eastern Railways, and was appointed by Mr. 
Winston Churchill. This Committee considered that 
most agreements could not be effectively controlled, and 
that therefore they should be made legal, providing that 
the law was amended so as to protect the public. 


THE FIRST RAILWAYS BILL. 


The recommendations made by Mr. Russell Rea’s 
Committee were embodied in the Railways Bill introduced 
by Mr. Buxtonin 1912. The witness explained the various 
points dealt with in this Bill. Asked by the President 
what was meant by the maximum classification, Mr. 
Marwood stated that the Railway and Canal Traffic Act 
of 1888 called for a new classification which was drawn 
up by Sir Courtenay Boyle and Lord Balfour of Burleigh 
after an inquiry which lasted about 120 days and formed 
the basis of the Acts of 1891 and 1892. The Board of 
Trade had power to add articles to the classification 
scheduled to these Acts, but could not alter the classification. 
Asked further whether the present system did not subject 
railway companies to a number of conditions as regards 
the rates they are to charge and the facilities they give, 
the witness replied that the maximum rates were fixed and 
the companies were under statutory obligation to give 
reasonable facilities in forwarding and delivering traffic. 
Mr. Marwood also agreed that the control over the com- 
panies was on a very large scale or could be so. 

The first Railways Bill was not received with favour. 
The traders seemed to think that the clauses that were 
intended to benefit them did not go far enough, and that 
the advantages were overshadowed by the powers given 
to the companies to make agreements, and those allowing 
them to increase their rates to meet the increased cost of 
labour. The Bill was therefore dropped. Mr. Marwood 
then referred to the labour troubles of 1907, the resultant 
conciliation boards, the strike of August, 1911, the 
Government’s promised legislation, and the redemption 
of that promise by the Bill just referred to. The witness 
added that when the first Railways Bill was withdrawn 
a second was introduced dealing solely with the increase 
in rates, and this became in March last the Railway and 
Canal Traffic Act, 1913. The sequel was that the com- 
panies gave notice in May of an increase amounting to 
about 4 per cent. in their rates, excepting the class rates 
and those for coal and coke in England. 

The proposed increases raised great discontent in the 








trading community. From what the witness had heard, 
the traders took the view that if the economies the com- 
panies had effected by the abolition of competition and 
in other directions were taken into account, there would 
be no need to make any increase or, at any rate, not so 
much as 4 per cent. Mr. Marwood added that when the 
increase came before the Railway and Canal Commission 
it would be for that body to decide how far the savings 
should be taken into account. When the President asked 
if the question was coming before the Railway Commission 
Mr. Marwood replied that one step in the proceedings 
was that a certificate had to be issued by the Board of 
Trade before a case could be taken to the Commission, 
and several such certificates had been issued as the result 
of the present increase, but the witness did not know how 
far the proceedings had gone. The Act of 1913 contained 
a provision that nothing in it should be considered as 
preventing the Commissioners from taking into account 
any circumstances relevant to a determination whether 
an increase of rates or charges was, or was not, greater than 
was reasonably required to meet the increase in costs of 
working. 
LEGISLATION AS TO RATES. 

Remarking ‘“ That’s a problem for the Railway Com- 
mission,” Lord Loreburn asked the witness to give a brief 
summary of the legislation on the subject of railway rates, 
which Mr. Marwood proceeded to do. Asked if the 
Railway Commission had the power to determine the 
legality of any rate, he replied that under Section 10 of 
the Act of 1888 that was so. Under the Act of 1873 the 
Commission could fix through rates on the application of a 
railway company, but that power was extended by the Act 
of 1888 to the application of a trader. In a charge of undue 
preference it was the burden of the railway companies to 
prove that any difference of charge or treatment between 
two traders was not undue preference. Asked whether 
there were many cases of undue preference now, Mr. 
Marwood replied that there had been, and in answer to 
questions by Lord Derby he said that there had only been 
one case before the Courts of undue preference of foreign 
consignments as against inland. In answer to further 
questions, the witness quoted Sub-section 2 of Section 37 
of the Act of 1888, which justifies a lower charge or treat- 
ment where such is in the public interests. 

Prior to the Act of 1888 there was considerable difficulty 
in ascertaining what were the limits charged by even one 
company. But this was now comparatively simple, 
although in some cases, e.g., the Great Western, there still 
were separate scales for different portions of the system. 
In reply to the President, Mr. Marwood said that the new 
maxima was based on the existing rates. Nearly all the 


rates were advanced in 1888, but some which were 
very high were necessarily cut down. Since then—in 


1900—a proposed advance of 5 per cent. in class rates had 
been before the Commission, which decided that an increase 
of about 3 per cent. only was justified, and in 1895 and 
1899 there had been increases in the rates on coal. The 
larger amount of traftic was carried under what are known 
as special rates, i.e., arrived at by bargains between 
traders and the companies, but all subject to the law. 
The North-Eastern and London and South-Western 
companies had special rates for agricultural produce, 
and there was the sliding scale on the North-Eastern as 
to the cost of carriage of material varying with the price 
ofiron. A trader could obtain an idea as to what the cost 
of carriage would be by comparing the rates between points 
of the same distance, but that was not always safe, as 
competition by sea affected some rates. Competition 
between the companies was diminishing, but the competi- 
tion between railways and motors was increasing. The 
diminution in competition among the railways had not 
led to the rates, brought down by competition, being 
restored, as the Act of 1894 compelled the companies to 
justify such a change. 
COMPETITION BY SEA. 

The Railway Commission could take any form of com- 
petition into account, but sea competition was the main 
factor, and there was still strong competition between 
the ports. This point was very fully dealt with by Mr. 
Russell Rea’s Committee, and the witness handed in a 
paper dealing with the law affecting the situation. Any 
favouring of foreign traffic as against inland was forbidden 
by Section 27 of the Act of 1888, but the clause was not 
as clear as was desirable. ‘It might be that the words 
really only contained a general warning that the Court had 
to be specially careful in comparing the treatment of home 
and foreign produce.’’ In reply to the President, Mr. 
Marwood said that one element that might justify a 
difference was a large bulk from abroad as compared with 
smaller quantities supplied by the home producer. Witness 
stated, in reply to Mr. Prothero, that the Court had not 
had before it the question as to whether a quicker delivery 
of foreign produce than that for home produce was undue 
preference. 


PREFERENTIAL TREATMENT FOR FOREIGN PRODUCE. 


Mr. Marwood then dealt with Lord Jersey’s Committee 
on Alleged Preferential Treatment, which came to the 
conclusion that there was no undue preference. One 
member issued a minority report to the contrary, being 
of the opinion that rates on foreign produce were lower 
than those on home produce in proportion to the services 
rendered. The witness also referred to what is known as 
the Southampton case of 1895, when the Commission 
considered that there was undue preference in the case of 
foreign meat, hay, and hops, and an order was made 
accordingly, but no undue preference with cheese and 
bacon. This was, he believed, the only complaint as to 
undue preference for foreign as against home produce. 


INTERFERENCE BY THE STATE. 

Mr. Marwood said that railway companies were more or 
less free to manage their lines as they liked, provided they 
afforded reasonable facilities for the delivery and forward- 
ing of traffic, and that they did not charge more than the 
maximum rates. Since 1894 they had to justify any 
increase in rates. These limitations were subject to 
a decision by an independent body as to what might or 
might not be decided as reasonable, and there was therefore 
a form of State control. 

Asked as to what powers the Board of Trade possessed, 
the witness replied that it could order workmen’s trains ; 





could decide under the Acts of 1891 and 1892 whether 
trader could reasonably ask to load or unload on 
railway premises—this power had never been used-—and 
any question as to perishable merchandise by passenger 
trains. It also had the power to appoint compulsory 
arbitrators to deal with certain subjects named in the Acts 
of 1891-1892. The cases before the Railway Commission 
followed the usual judicial procedure ; there were delays 
and formalities, and it was expensive. The first Railways 
Bill endeavoured to modify and cheapen the proceedings, 


A QUESTION OF STATE AID. 


Asked by the Chairman whether that represented the 
present considered view of the Board of Trade as to what 
ought to be done or could be done, Mr. Marwood replied : 
‘I should not like to pledge myself to that. [ think 
the object of the Board of Trade in appointing this Com- 
mission was that the Commission might consider whether 
State control should be developed much further on existing 
lines or whether some more drastic method of regulating 
the relations of the railway companies to their customers 
is required. In that case the question might arise whether 
statutory control had not reached a point at whicl: it 
might become necessary for the State to accept some 
financial responsibility either by some sort of guarantee 
or in some other way.” This point was not further 
pursued, as the Chairman suggested that it would be as 
well if the proposals were submitted later in a complete 
form. Mr. Marwood agreed, but added that he could not 
promise that the Board would make any suggestions ; 
it might prefer to leave the matter entirely to the present 
Commission. 

ARBITRATION. 

All the questions that went to arbitration were matters 
of moment, and in most cases the Board of Trade, acting 
within its powers, appointed the Railway and Canal Com- 
mission arbitrators. The Commission then acted as 
arbitrators and judges. In few cases was there an indi- 
vidual arbitrator, and in these a settlement was rare, 
and so the question had to go to the Commission. The 
Board of Trade had not the power to compel parties to 
accept its opinion; had the Board this power, it would 
weaken its position as a conciliator. At present the dis 
cussions before the Board were friendly and free. 

FOREIGN PRACTICE, 

The witness proceeded to speak of the history and 
powers of the Inter-State Commerce Commission and of 
the Railway Commission of Canada. No other country, 
unless it was the Argentine, furnished a parallel with this 
country. France and India were different, as there the 
dividends were guaranteed. In the United States the 
taxation was but 3.6 per cent. on the gross receipts of the 
railways, as against 4.2 per cent. in this country. Goods 
rates generally were lower abroad than here, but our 
charges included sundry services such as cartage, delivery, 
&e. In Germany the taxation was only 1 per cent., 
but there the railways belonged to the State. 


QUESTIONS BY THE OTHER COMMISSIONERS. 


The cost of arbitration by the Railway Commission was 
practically the same as of a full trial. There was no 
appeal from the Railway Commission on a point of fact, 
but there might be on a point of law, but only then after 
a trial, and not, the witness believed, from an arbitration. 

A great many of the special rates would stand a 4 per 
cent. increase without exceeding the maximum. The 
increased ratio of expenses to receipts would be 
partly due to the expense incurred in reducing the 
men’s hours of duty, and possibly the companies had not 
kept pace with the growing trade. In America large 
sums were spent on ‘ betterments ”’ out of revenue, but 
the witness questioned whether the auditors of English 
railways would agree to payments for what were capita! 
charges being made out of revenue. The accounts sent 
in by the railway companies now included the 4 per cent. 
increase, but he could not say if it was being paid. 

In re-examination by the Chairman, Mr. Marwood said 
that it was most difficult to determine what was undue 
preference. Some of the points to be considered were the 
quantity, fast or slow service, the terminal facilities, the 
public interest, and road or water competition. 

The Commission then adjourned until Thursday next, 
the 27th, at 3 p.m. 








Lactic acid and ammonium lactate have been tested in 
the United States with a view to ascertaining their fluxing 
qualities, and, according to the American Machinist, they 
have both been found to be excellent fluxes. They are 
stated to be equal in every particular to zine chloride, but 
in a few hours show a tarnish if used to solder brass or 
copper. The reason for this tarnishing is stated to be that 
lactic acid and ammonium lactate react with copper oxide 
in the cold. Neither of these fluxes is corrosive or 
poisonous in any way. 

Tue following fundamental principles of cotton mill 
lighting have been outlined by Mr. Albert L. Pearson in 
a paper read before the American Society of Mechanical 
Engineers :—As the operative is the one for whom the 
light is provided, he should be given every consideration. 
Adjustable lamps, hung low down, tempt operatives to 
meddle with them. Lamps should be arranged to give 
uniform illumination at the working plane, avoiding 
shadows as far as possible, and particular attention should 
be given to the requirements of each machine. White 
walls and ceilings add to the effectiveness of the lighting 
system. With individual driving of machines it is possible. 
owing to omission of overhead belts and shafting, to keep 
the rooms cleaner than with mechanical or group driving, 
thus benefiting the lighting system. On account of 
glare, low exposed units should be avoided. In places 
where it is necessary to have the lamps low down, reflectors 
which will entirely conceal the filament of the lamp should 
be used. The position of lamps should be carefully deter- 
mined, both as to spacing and mounting height. In 
general, the height of the lamp above the floor should be 
such that with the spacing available the lines representing 
the angles of maximum illumination with a given type of 
reflector will cross at the working place. 
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RAILWAY MATTERS. 


Tye total length of railways included in the Queensland 
State system on June 30th, 1912, was 4266 miles, inclusive 
of the Etheridge Railway—143 miles—which was built 
by a private company, but is operated by the State Railway 
Department. The lines are 3ft. 6in. gauge. 


Tr is announced from Peking that the British and Chinese 
Corporation, the Minister of Finance, and the Minister of 
Communications have signed the Pukow—Hsing—Yang- 
chow Railway Agreement. This is the last of the five 
railway concessions obtained by Great Britain in 1901. 





Tr is reported that the-preliminary work for the exten- 
sion of the Elizabethville-Kambove Railway toward 
Bukama is now being undertaken, and that 60 miles of the 
new line are expected to be completed by next March. 
The Lower Congo—Katanga Railway, which will be 1100 
miles long, is now being surveyed, and on completion of 
the survey the construction work will be started. It is 
proposed to join the Cape to Cairo line at Bukama. The 
Congo-Tanganyika Railway from Kabalo to the lake is 
approaching complet ion, and only about 60 miles, for which 
a portion of the grading has been finished, have now to be 
built. 

THE Pennsylvania Company, says the Railway Gazette, 
has adopted for its single lines a standard method of work- 
ing, which is based on the lock-and-block system com- 
bined with a track circuit continuous through the sections. 
The track cireuit prevents the signalmen from “‘ clearing ” 
the line until a train has arrived, while the lock-and-block 
ensures the acceptance of a train by the man at the other 


end of the section before the train is allowed to enter | 


the single line. This acceptance locks up the man’s own 
instrument so that he cannot even attempt to send a 
train in the opposite direction. The trains are moved with- 
out train orders, which saves a good deal of time, as often 


while a train has hitherto been waiting for orders an oppor- | 


tunity to slip through the section has been lost. 


Ir is stated in The Times that the Isle of Wight Central | 
Railway Company has made an application in the Railway | 


and Canal Commission Court that the Freshwater, Yar- 
mouth, and Newport Railway Company should be ordered 
to afford facilities for forwarding by a junction “ all traffic 
desirous of using the lines ”* of the two companies, as if 
the lines were one continuous line. It was said in support 
of the application that Parliament never intended that there 
should be two stations at Newport and that the public, 
since the substitution of two stations for one, was subjected 
to great inconvenience. The respondents contended that 
the working agreement between the two lines—both using 
one station—which had been terminated, was an onerous 
one. Mr. Justice Bankes adjourned the case so that the 
companies might try to reach a settlement themselves. 


AccorpiIneG to the Railway News, the administration of 
the Egyptian Railways has just placed an order for ten tank 
locomotives for use on the Helouan line, when this is taken 
over from the Egyptian Delta Light Railways Company 
some time next year. These will presumably be of the 
six-wheeled coupled type, a class for which, with some varia- 
tion in front and behind the coupled wheels, the locomo- 
tive authorities of the State system have always shown 
a partiality for tank engines. The line has eighty-eight 
tank standard gauge engines in running all told, out of a 
total of 562 standard (4ft. 8}in.) gauge locomotives of 
all classes. Of these tanks forty have the 0—6—0 wheel 
arrangement (diameter of wheels 4ft. lin.) with cylinders 
l6in. by 24in., ten have the 2-6—) wheel arrangement 
(diameter of driving wheels 4ft.) with cylinders 18in. by 
22in., and twelve have the 2-6-0 arrangement (diameter 
5ft. 6in.) with eylinders 20in. by 26in. These latter are 
the latest type in running; each weighs 73 tons 8 ewt. 
in working order. The system has also four 0-8-0 tank 
engines (diameter of wheels 4ft. 4}in.) in use for heavy 
shunting work. 


Accorptne to a table which appears in “ The Times 
Engineering Supplement,” the number of railway accidents 
caused by over running signals amounted, during the period 
1902-12, to 47. Other columns in the table indicate 
that there were, during the same period, 61 accidents due 
to irregular block working, and 21 more to signalmen’s 
faults. Failure of signals accounted for 8 accidents within 
the same period. Thus for the ten years ended 1912 the 
railway accidents in the United Kingdom, due to over- 
running signals, and dué to the signalling system itself, 
reached the number of 137. The total number of accidents 
due to all causes in this same period is given as 258, making 
those due to the causes first mentioned well over 50 per 
cent. of the total. As regards irregularities in the working 
of the block signal system, the accidents due to this cause 
have been reduced by exactly half during the last five 
years, Owing to the introduction of an improved system and 
the employment of track circuit signalling. Accidents 
due to over running signals have not materially altered in 
numbers, despite the fact that many simple systems of 
cab signalling have been brought forward from time to 
time. 


A NEW Siemens-Schuckert single-phase locomotive 
built for the Dessau-Bitterfeld railway, is illustrated and 
deseribed in the columns of the Electric Railway Journal. 
The driving axles are operated from two motors by 
crank rods, which are connected through the crank pins 
of a single jack-shaft. Each pair of driving wheels is 
on @ separate truck. This locomotive is capable of 
drawing a train of 1200 metric tons at twenty-one 
miles per hour, or one of 700 tons at 34.7 miles per 
hour. For passenger service this locomotive can be 
operated at a speed of 55.8 miles per hour. The tractive 
effort at the circumference of the driving wheels is 39,6001b. 
momentarily at starting and 18,0401b. for one hour. The 
superstructure is one of its most striking features, since 
only the end cabs for the driver are fully enclosed, enough 
of the sides being left open to expose the motors and the 
sides of the transformer to the open air. The motors, 
however, are protected by means of sheet iron covers, 
which may be raised for inspection whenever desired. Tn 
addition to the cooling effect: of the open-side construction, 
special provision for the commutator is made by means 
of a ventilator. A louvre is also built in the roof directly 
Over the water-cooled transformer, , 


NOTES AND MEMORANDA. 


THE combined output of coal in China in 1912, including 
179,111 tons output of the Lanchow Company, was 
1,706,658 tons. The output of the Kaiping Colliery in 
1911 was 1,453,546 tons. The Pekin Syndicate mines in 
Honan produced 549,877 tons in 1912 against 417,190 tons 
in 1911. The Hungshan and Fangtze mines in Shantung 
turned out 573,696 tons, as compared with 486,553 tons in 
1911. The present output of the important coal mines at 
Fushun, near Dairen, is said to amount to 5000 tons daily. 


THE great Ashokan aqueduct to supply the city of New 
York, now in course of construction, is the only modern 
hydraulic enterprise intended mainly for domestic and 
industrial use, that compares fairly with the Los Angeles 
aqueduct. The New York aqueduct crosses the Hudson 
ever a thousand feet beneath the river bed, and it will 
furnish the metropolis with 500,000,000 American gallons 
daily at a cost, including its various reservoirs, of, roughly, 
£34,000,000. The Los Angeles aqueduct has not much 
more than half the capacity of the Ashokan; but it is 
about twice as long, passes through an incomparably 
rougher country, and its cost, when completed, will, it 
is said, be less than one-fifth that of the great New York 
enterprise. 


A DESCRIPTION of a German method of securing adherent 





deposits of zinc in galvanising is given in ‘ Mineral 
| Resources of the United States for 1912.” After steeping 
| in sulphuric acid the iron is placed in a solution of mercuric 
| chloride and then heated, resulting in a decomposition of 
| the mercuric chloride and precipitation of metallic mercury, 
which forms an amalgam of iron on the surface. The 
iron is then plunged into a zinc bath hested to 500 deg., 
where it remains three minutes. Microscopic investigation 
shows that the zinc penetrates into the pores of the iron, 
| and in case a portion of the coating is worn or broken off 
| the iron does not rust, the presence of sufficient zine 
in the pores preventing corrosion. The mercury is, of 
| course, lost. 


For etching on brass a satisfactory ground, it is stated, 
can be made from equal parts of beeswax, Burgundy pitch, 
| and asphaltum. These constituents are melted together 
}and thoroughly stirred in order to secure a uniform 
| mixture. This ground is warmed before using and spread 
| evenly over the surface to be etched. When the ground 

has had time to cool, it is removed from the sections of 
| the metal to be etched, after which the etching fluid is 
applied. A satisfactory etching fluid consists of one part 
of nitric acid to four parts of water. After the “ biting ” 
| has been completed, which takes only a few minutes, the 
| work is dipped in hot water to wash off the acid. The 
surface of the work can then be cleaned by wiping it with 
| a cloth dipped in benzene or petrol. 


| 

| In depositing concrete in deep water through a funnel 
the most difficult part of the operation, says the Engineer- 

| ing Record, is filling the tube at the start. As is well 

| known, unless the tube is sealed in some way the cement 

| will wash out during the downward passage and leave only 
a pile of stone and sand. This waste of concrete may in 





| the case of a 12in. tube 50ft. long amount to more than | 


l cubic yard. A simple but effective method of preventing 
this waste was described at a recent meeting of the American 
Railway Bridge and Building Association at Montreal. 
A 7in. or 8in. layer of wood shavings is first inserted and 
is covered with about lin. of cement. This forms a plug, 
and as the concrete is dumped on top the buoyancy of the 
plug and resistance of the column of water underneath 
| prevent the first concrete from falling rapidly enough to 
‘wash out the cement; from then on the concrete itself 
serves as a seal. 

Tr is well known, states an American contemporary, 
that the voltage required for are welding is so low in com- 
parison with the standard railway voltage from which it 
is obtained that about 80 per cent. of the original input 
is wasted in resistances. On the face of things, this prac- 
tice is most inefficient and one which should be abolished 
if possible. Where much welding is done it is a question 
of simple arithmetic as to whether it would pay to pur- 
chase a motor generator set. The small user, however, still 
remains at a disadvantage. It has been suggested, there- 
fore, that since most welding is done during the daylight 
hours, it might be profitable to purchase from the local 
lighting company direct current at 110 volts or 220 volts. 
One criticism of this plan is that owing to the fluctuations 
on an are-welding circuit, the lighting company might 
| object to the business because of the effect upon the lights 
of its other customers on the same line. This could be 
determined only by actual experience in each case, but 
it is probable that in most cases the effect on the voltage 
would be no greater than that caused when power motors 
are thrown on and off the circuit. 


In small installations utilising wind power, states the 
Power User, the cost of wages for attendance is relatively 
of much greater importance than in larger installations. 
This circumstance, and the fact that wind power is very 
variable—so that no definite working hours can be arranged 
—necessitates as nearly as possible completely automatic 
operation. Wind-electric equipments, as constructed by 
a well-known continental firm, comprise a direct-current 
dynamo, driven from a windmill and excited according 
to a special system, a battery of accumulators and two 
automatic La Cour switches. If lamps form part of the 
load an automatic voltage regulator is alsorequired, and may 
take the form of an iron resistance mounted in a hydrogen 
filled bulb and worked at its critical temperature—as in the 
case of a Nernst ballast resistance. The design and excita- 
tion of the dynamo field winding is such that the terminal 
voltage of the machine between minimum and maximum 
revolutions per minute rises from the discharged to the 
charged pressure of the battery. The bus-bar volts, 
however, remain constant, independently of the dynamo 
speed, and the state of charge or discharge of the battery 
and of the number of lamps in use. The dynamo voltage 
and speed are adjusted automatically to suit the conditions 
of charge of the battery. The maximum speed is deter- 
mined by the windmill governor setting, and the maximum 
permissible charging voltage cannot be exceeded. The 
charging current is reduced automatically as charging pro- 
ceeds and is cut off automatically when charging is com- 
plete. All the switching operations required by the dynamo 
and battery are effected automatically. 








MISCELLANEA. 


THE reorganisation of the Roman telephones, already 
spoken of in these columns, has just been begun, and the 
automatic sub-station in Piazza Cola di Rienzo com- 
menced working on November Ist. The advent of the new 
system will certainly be hailed with satisfaction not only 
by the Romans themselves, but also by the numerous 
visitors who have so long learned unasked-for lessons of 
patience from the congested telephone arrangements of 
the Italian capital. 


Fires in coal mines occasioned by the ignition of coal 
dust have a parallel in the ignition of sugar dust, which 
caused the destruction by fire of the Michahelles sugar 
factory in Hamburg recently—a factory which is among 
the largest on the Continent. The factory is to be rebuilt 
on an enlarged scale and equipped with the latest machinery 
and improvements, including an electric generating station 
of its own, and, for the prevention of fires in future, with 
a most up-to-date electric ventilating system. 


A NEw dry dock for New York Harbour is under con- 
templation, according to a statement made recently by 
the Commissioner of Docks of the City of New York. 
The Commissioner said that the department now has 
under study a very large dry dock to be situated in the 
South Brooklyn district. The dimensions and design of 
the dock have not yet been decided upon, but it is 
announced that it is to be similar to the Gladstone Dock 
at Liverpool, in that it is to be used as a berthing dock 
when not in use as a dry dock. 


Tue following is recommended as a smple and cheap 
process for coating canvas for wagon tops, tents, awnings, 
&c., and is said to render it impermeable to moisture, 
without making it stiff and liable to break. Soft soap is 
dissolved in hot water, and a solution of iron sulphate 
added. The sulphuric acid combines with the potash of 
the soap, and the iron oxide is precipitated with the fatty 
acid as an insoluble iron soap. This is washed and dried, 
and mixed with linseed oil. The soap prevents the oil 
from getting hard and cracking. 


REcENT earthquakes in Central Americaare reported to 
have caused a remarkable depression in the bed of the ocean 
off the coast of Panama. It is stated that at a point 
about 15 miles from the mainland, near Los Santos 
province, where a depth of 1000ft. was shown on the chart 
of the United States War Department published in 1904, 
a depth of 5000ft. now exists. The cable ship sent to 
repair the cable broken at this point found one end of 
the cable hard and fast beneath a mass of material recently 
superimposed over it. The zone of displacement is about 
half a mile wide, according to soundings taken by the 
repair ship. 


In the course of a speech at West Kirby recently 
Sir Arthur Markham urged that the use of electric safety 
lamps should be made compulsory in all mines, even where 
naked lights were now used. An electric light, he said, 
gave much more light than a candle, and was far safer 
than an oillamp. Men who used electricity said there was 
no comparison between it and the oil safety lamp, and they 
would have nothing more to do with oil. The cost to the 
industry involved in scrapping the oil lamps and buying 
new lamps for electricity would be about one million 
sterling, but the added safety would, he contended, be 
worth the expense. 


H.M.S. Laverock, late Hereward, the third of the four 
torpedo-boat destroyers of the 1912-13 programme, being 
built for the British Admiralty by Yarrow and Co., Limited, 
of Glasgow, was successfully launched on the 19th inst. 
The Laverock is 260ft. long, with a beam of 27ft. 6in. 
The main engines consist of Brown-Curtis turbines, 
driving two shafts transmitting equal powers, one pro- 
peller being fitted on each shaft. Steam is supplied by 
three of the latest and most improved type of Yarrow 
boilers, each of which is fitted with Yarrow’s patented 
feed heating and superheating arrangements, and designed 
for burning oil fuel exclusively. 


Tue head of the Applied Science Department of Sheffield 
University, Professor Arnold, recently indicated the policy 
to be adopted at the new non-ferrous department which 
has been built in St. George’s-square at a cost of £45,000. 
He said there would be two sections. One would be the 
basic metal section, where the melting work, analysis, 
and thermal testing of the various non-ferrous alloys 
would be done. The other section would be for plating. 
It was proposed to award science certificates which would 
carry a rank similar to that of the present associateship 
in ferrous metallurgy. A new departure was the formation 
of a University Metallurgical Club, which would be a 
metallurgical council of war for the Sheffield silver and 
steel trades. The whole of the £45,000 for the new build- 
ings had been raised, although it was only two or three 
years since the movement was suggested. 


At the present moment there are three automatic 
telephone exchanges in operation in this country, one 
being at the General Post-office, London, another at 
Epsom, and the third at Hereford. It is announced in 
The Times that ten other exchanges are being equipped 
with the automatic system, and these will, it is hoped, be 
at work in a few months. The exchanges in question are 
at Leeds, Portsmouth, Newport (Mon.), Darlington, 
Dudley, Accrington, Stockport, Grimsby, Paisley, and 
Chepstow, and it is probable that in a short time Man- 
chester, Liverpool, and Newcastle will be added to the list. 
Nearly all these new exchanges will be equipped with the 
Strowger system, the system in use at London and Epsom 
at present. The Leeds exchange will be the largest of 
the batch, and will cover 6800 lines. Portsmouth exchange 
will have 5000 lines, Newport 1800, and Accrington, 
Stockport, Grimsby, and Paisley about 1000 each. At 
Dudley there will be 500, and at Chepstow 65. The last- 
named installation will be watched with particular interest, 
as it will be the first small rural exchange to be equipped 
with the automatic system. Some advocate the automatic 
system as a means of overcoming the night attendance 
difficulty at small stations. Other authorities, however, 
hold that automatic working cannot possibly show an 
economy unless the number of lines seryed by the Ex- 
change exceeds 500, 
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Fig. 18—LOW-PRESSURE CYLINDER 
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The Future of the Aeroplane. 


THE amount of capital and intellect now being 
expended on the construction of aeroplanes is truly 
extensive, yet so far few signs have become apparent 
that the industry contemplates any market for its 
wares other than the naval and military. A study 
of recent aeroplane progress and invention seems, 
indeed, to point quite clearly to the deduction that 
there is a tendency to concentrate attention more 
and more exclusively on the craft as instruments of 
war. Here and there, it is true, as in the case of the 
immense Sikorsky biplane, we have the promise, at 
least, of a machine more especially designed for the 
purposes of peace than of warfare. In the institution 
of an official aerial mail service by the French Minister 
of Commerce between Paris and Nice we have 
another attempt to apply the aeroplane to a directly 
utilitarian end. But apart from these and a few 
similar efforts, it remains true that the aeroplane of 
to-day is not an instrument of commerce. Why it is 
not, and whether it ever will be, are questions those 
interested in the industry may well ask themselves. 
The demand for aeroplanes for purposes of war will, as 
years go on, steadily grow, but it is clear that even if 
the Government is content always to rely on outside 
firms for its supply and does not manufacture the craft 
for itself—a proceeding which we do not think likely: 
the work available will be strictly limited, and will 
scarcely suffice to keep the works at present in exist- 
ence in remunerative employment. What, then, is 
hindering the development of the aeroplane as a com- 
mercial means of carrying passengers or transporting 
goods ? 

The answer may be given in a sentence. Con- 
structionally the aeroplane is still very far from being 
perfect ; fivancially the expense of running it is quite 
out of proportion to its dividend-earning capacity. 
But in neither direction are we hopeless of improve- 
ment. We have on previous occasions sharply 
criticised the construction of the aeroplane from the 
engineer’s point of view, and we still hold that in 
many directions the manner of realising the designer’s 
ideas is crude. The design itself is, too, not free from 
objection, and in the near future we are prepared to 
see a radical change in it. Some nearer approach, 
for instance, is required to the realisation of the ideal 
that, so far as is reasonably possible, each part 
should have one, and only one, distinct duty to per- 
form. The wings of a flying machine, to take a 
specific example, are primarily a means of obtaining 
lift. Yet in many, nearly all, instances the relling 
of the macitine is controlled by warping the wings— 
a method of arriving at the desired results which, even 
if the wings had no other function to perform, would 
strike us as barbarous. The designer, however, is, 
we are aware, restricted on all sides by what is and 
is not possible in the constructive departments. 
These departments, in turn, are severely handicapped 
by the limited choice of material at their disposal. 
The question of improving the aeroplane, construction- 
ally and in design, thus resolves itself down to one of 
whether the future will give us materials better suited 
to the purpose than those of the present. As we have 
said above, we are not hopeless in this matter. To 
take a specific example again, we feel certain that 
success in the search fora light, strong alloy will one 
day make it quite possible to construct the wings and 
their entire covering of metal. Certain it is that the 
abandonment of wood in every part of an a2roplane 
called upon to support a stress should be the goal 
aimed at by all progressive designers. Coming now 
to the motive power required to propel an aeroplane, 
let us ask the question : Is there any reasonable pros- 
pect of reducing the present comparatively enormous 
running expenses ? Here, again, it seems to us that 
the future holds good promise. The evolution of the 
light high-powered motor occupying a small space has 





only just begun, and we confidently expect that in a, 








very short time the aeronautical motor, instead of its 
present extravagance of fuel and oil, will show an 
efficiency as great as that of a modern motor car 


engine tested under similar circumstances. But 
efficiency is only one side of the question ; the total 
power consumption is even more important. Are 


there, then, any grounds for believing that we shall 
be able to decrease one day the total power required 
to propel an aeroplane? With an improvement in 
the construction of the body and wings of the machine 
a certain lessening of the horse-power required will 
follow automatically, and this, with the improved 
efficiency of the engine itself, should perceptibly 
decrease the running charges.. But if we take into 
consideration the performances of to-day we are 
bound to admit that before the aeroplane cstablishes 
itself as a means of commercial transport the improve- 
ments effected will have to show not simply a per- 
ceptible reduction in the running expenses, but one 
so large as to be beyond the hopes of the most enthu- 
siastic. The lowest horse-power used on an aeroplane 
worthy of the name is, so far as we know, 9; with this 
power Mr. A. V. Roe actually accomplished some 
flights in 1907 with his triplane. But no one would 
dream of repeating the experiment ; it is too clearly 
recognised that only in high speeds is there an 
approach to safety. We find, accordingly, that 
anything less than 50 horse-power is now rarely 
regarded as sufficient, and that the aver:.ge is about 70. 
Yet if the aeroplane is to compete financially with 
other forms of transport, even 9 horse-power per 
passenger or per hundredweight of goods carried will 
scarcely be small enough. At the very least we will 
have to cut down the horse-power to about a tenth 
of the present reouirement. Instead of carrying 
about 14 ewt.—80 kilos., to be exact—the 100 
horse-power Doutre machine to be used on the 
Paris-Nice mail service would then carry 15 ewt. 
With its 400 horse-power the Sikorsky biplane 
would carry about 150 passengers instead of 15. 
We neglect the undoubted increased speed of an 
aerial service in these calculations because it is 
manifestly impossible to consider it in general terms. 
The acceleration of the mails between Paris and Nice 
will no doubt have a financial value, but who will 
venture to estimate it? On the other hand, it may 
only be fair to neglect the increase of speed. The 
aeroplane is, for reasons of safety. compelled to travel 
at high velocities. It is conceivable that its inability 
to move slowly may stand for as much on the debit 
side of the account as its rapidity of motion does on 
the credit side. 

In spite of the improvements which we may 
reasonably hope to see in the aeroplane in the near 
future, it seems certain that there is practically no 
chance of its becoming a commercial means of trans- 
port. Safer and stronger it no donbt will be, and as a 
vehicle in which to ride it will become more comfort- 
able. But, short of some entirely new principle of 
obtaining sustentation or of developing and applying 
the propulsive force required, its high running costs 
will always limit it to those duties in which flight 
through the air is required for itself and not as a 
means to an end, which can be reached by other 
methods. Were the speed at which it progresses 
vastly superior to that of other modes of travel, were 
its goings and comings less liable to be affected by 
climatological conditions, were its motion easier to 
the human frame or less likely to cause damage to 
special goods by vibration and shock, its special 
properties would find it special work todo. But with 
the exception of greater speed, its only claim to dis- 
tinction as a means of transport is the fact that it 
rises through the air. In all other respects it is 
actually inferior to our other means of moving from 
place to place. To accelerate the delivery of a letter 
by an hour or so or to indulge us with a new sensa- 
tion is hardly a sufficient reason for expending life, 
money, and time on its evolution, and but for the 
fact that its property of moving through the air is of 
peculiar value to an army or navy in time of war, the 
future of the aeroplane would, indeed, present but a 
barren prospect. 


Labour in the Coal Trade. 


Ir current troubles in the coal trade are not well 
handled while prices and wages are high they may 
provoke a crisis when depression comes. The new 
conditions that have arisen in this industry must be 
faced. The non-union question, for example, is a 
big problem that has lately assumed a new form. 
When the Minimum Wage Act was passed, following 
upon the Eight Hours Act, we ventured to say that 
coalowners would have to look upon trade unionism 
in a new light. Some have done so; but, unfor- 
tunately, others have evidently failed to grasp the 
significance of the new legislation. With some 
coalowners assisting the Miners’ Federation to coerce 
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the non-union men, while others are maintaining a 
strict neutrality, it is to be hoped that a national con- 
ference will be called, the issues discussed, and some 
definite and uniform policy decided upon. The 
policy of the Miners’ Federation is clear and definite. 
It is to stamp out free labour, secure a monopoly, force 
wages so high that profits will disappear, and compel 
the State to nationalise the mines. What are the 
coalowners going to do? In Staffordshire, rather 
than have a strike just now, they have agreed to 
meet the Miners’ Union once every three months “ to 
consider and deal with ” lists of men who are in arrears 
with their union contributions, or who are not mem- 
bers of the union. Is this example to be followed 
generally ? If so, what becomes of the cardinal 
principles upon which employers claim to conduct 
their business ? The public will say that capital, 
in spite of all its professions to the contrary, is ready 
to join with Socialists in crushing free labour and 
fleecing consumers. The policy of the Miners’ 
Federation is not good for the public, it is not good for 
our manufacturing industries that depend upon coal 
at a reasonable price, and if the coalowners are going 
to back up this policy they will do themselves infinite 
discredit. The time has come to make a stand against 
the Miners’ Federation as at present conducted. 
When the Federation was an ordinary trade union, 
making and seeking to observe agreements in an 
ordinary industry, and holding the majority of 
miners as voluntary members, there were grounds for 
the owners bringing pressure to bear upon the 
minority. But what ds the position to-day ? Both 
wages and hours are fixed by law. The Federation 
will only observe such agreements as happen to suit 
it at the moment. And it is questionable whether 
it holds a majority of the miners as willing members. 
It is distinctly hard that men who are conscientious 
objectors should be forced into this organisation to 
contribute to movements they detest. Besides, the 
policy of coercion is a proved failure. It cannot be 
made a success, save at a ruinous price. Several 
months ago, when it was reported that the South 
Wales coalfield had been cleared of non-unionism, 
after a series of strikes, we warned our readers that 
the trouble would break out again; that so many 
thousands of the men were so conscientiously opposed 
to the Federation and all its works that they would 
drop out of the organisation again; and that the 
* campaign ” would have to be renewed again and 
again. These men .ave dropped out, there have been 
more strikes, and the non-union problem is just as 
acute as ever it was. Strikes are now threatened 
nearly all over the country. The coalowners would 
be justified, not merely in issuing a notice that they 
will in no way assist the Miners’ Federation in its 
policy of coercion, but that they will in future actively 
support free labour. The men who are willing to do 
a fair day’s work for a fair day’s wage, and abide by 
the laws and agreements of the trade, must have fair 
treatment, or industrial Britain ceases to be a place 
for honest men. The extremists in the Miners’ 
Federation have been so tenderly treated, not to 
say actively encouraged, by both the coalowners and 
the politicians that they have come to imagine that 
anything becomes them. In South Wales the 
Federation has drawn up a schedule of prices for all 
classes of work in new mines or new seams without 
any consultation whatever with the owners, and is 
seeking to enforce it by expelling from member- 
ship any man who accepts less. Neither em- 
ployers nor workmen are to have a voice in fixing 
wages, according to this latest decree. The 
Federation is also claiming the right to interfere 
with colliery management at almost every turn. 
Similarly with regard to the decisions of the Joint 
Boards and umpires under the Minimum Wage Act, 
the extremists are ready to defy the very law which is 
their own creation. In the North the awards of Lord 
Mersey and Sir Robert Romer are being fiercely 
attacked because they make regular attendance at 
the mines a condition of receiving the minimum 
wage, and because the minimum rates have not 
been put so high as the men desired. These men 
seem to forget that the chairmen of the Joint 
Boards have to base their decisions upon the 
evidence, upon the facts and figures, submitted 
by the coalowners as well as the leaders. It is 
thus, also, with the Eight Hours Act. Naturally 
this measure has led to the rearrangement of working 
shifts, but the Federationists desire all the possible 
advantages without any disadvantages. In Northum- 
berland the owners granted a series of wage advances 
when they introduced the three-shift system, and 
they are now willing to modify the system; but the 
men want its total abolition—they are agitating 
vigorously for the abolition of night work, the restora- 
tion of all the old short shifts that existed before the 
Right Hours Act came into force, and still they want 
the full benefits of both the hours and the wages Acts 





without being obliged to work even the full time 
allowed by the law. 

Depend upon it, the coalowners will have to adopt 
a strong policy before there is any peace in the trade 
or any reason in the Federation. 


The Royal Commission on Railways. 


ELSEWHERE in this issue we print a report of the 
proceedings at the first public sitting of the Royal 
Commission recently appointed to inquire into the 
relationships between the railways and the State. 
The first witness was Mr. Marwood, head of the 
Railway Department of the Board of Trade, who 
covered a great deal of ground, as will be gathered 
from an abstract of his evidence. We desire here to 
draw attention to a remark of his that we imagine 
it was not intended to make at so early a stage. 
After referring to Mr. Lloyd George’s Railway 
Conference of officials, traders, and the Board of 
Trade, and its recommendations, and to Mr. 
Russe-! Rea’s Committee, which virtually repeated 
these recommendations, and mentioning how they 
were embodied in the first Railway Bill, which had 
to be withdrawn, Mr. Marwood observed that the 
object of the present inquiry was to find out what 
could be done to satisfy the requirements both of 
the railways and the traders. A point seemed to be 
reached where the State should interfere, and, re- 
marked Mr. Marwood, “the question would arise 
whether it had not become necessary for the State 
to accept some financial responsibility, either in tha 
form of a guarantee or in some other way.” The 
subject was not pursued further, and its consideration 


is postponed until the Commission has made further | 


progress ; but it is satisfactory to know that in the 
mind of the Government there is an impression that 
it would be unjust to press the railway companies 
any further. We have on more than one occasion 
referred to the change of attitude towards the railways 
taken up by Mr. Lloyd George after his conversations 
with the railway chairmen and officials at the time of 
the threatened strike in November, 1907, and to his 
observations the following February in a debate on 
railway nationalisation. Mr. Churchill, when at the 
Board of Trade, was also sympathetic, as witness his 
attitude in 1909 on the Railway Fusion Bill. Lastly, 
there was the promise—eventually fully redeemed, 
in the face of the strong opposition of its own 
supporters—of the Government during the strike of 
August, 1911, as to legislation to sanction increases 
in rates to meet the additional cost of better conditions 
for the men. This showed that the Government 
recognised that the companies were not in a position 
to meet further expenses. Mr. Marwood’s suggestion 
will give increased interest to the proceedings of the 
Royal Commission. 








OBITUARY. 


SAMUEL J. P. THEARLE. 


WE regret to have to announce that the Chief Sur- 
veyor of Lloyd’s Register of Shipping, Dr. Samuel James 
Pope Thearle, died at his home in South Croydon on 
the night of Thursday of last week. By his death the 
Register has certainly lost one of the ablest among 
its many able officers. 

Dr. Thearle was born at Portsmouth in April, 1846, 
and when fourteen years of age he was apprenticed 
to a shipwright in Devonport Dockyard, where the 
late Sir William White, who, it will be remembered, 
was born in 1845, had already been engaged in the 
same capacity for about a year. Exactly the same 
thing happened to Thearle as to White. In 1863 the 
latter was nominated by the Admiralty to a scholar- 
ship at the newly-formed Royal School of Naval 
Architecture at South Kensington. Two years later, 
young Thearle also obtained a scholarship at the 
same Institution, being one of four chosen in that 
year, 1865, for this distinction. White did not 
graduate from the College till 1867, so not only were 
the youths together at Devonport but at college also. 
After gaining his diploma Thearle became a dockyard 
draughtsman, and later on, in 1872, when he was 
twenty-six years of age, he was appointed draughts- 
man at the Admiralty. After working four vears in 
this position he applied for and obtained the post of 
surveyor in the employment of Lloyd’s Register, and 
in various capacities he continued to serve this 
Corporation till his death. 

Witi: Lloyd’s Thearle first of all worked in London, 
and then in Bristol, which place he left in 1883, to 
proceed to Greenock. Here he stayed four years, 
and was then removed to Glasgow, where he remained 
for ten years, till in 1897 he was made principal 
surveyor at Newcastle. In 1900 he was called to 
London to act as chief assistant to Mr. H. J. Cornish, 
who had just then been appointed Chief Ship Surveyor, 
and when Mr. Cornish retired in 1909, Thearle was 








chosen to take his place, a position which he con. 
tinued to fill with marked distinction till the end, 

In 1893 he was selected to proceed witht hic 
chief to the United States and Canada, in order ta 
investigate the shipbuilding industry of the Great 
Lakes. On his return he wrote an excellent article 
on “Shipbuilding in America,” for the annual 
shipbuilding report of the Glasgow Herald, fy 
Thearle had, in fact, a facile pen and had frequently. 
in years past, and before his professional envagement, 
were as onerous as they latterly became, contributed 
valued articles to our own columns. He wag also 
the author of various works on naval architecture 
notably that on ‘* Laying-off Wood and Tron Ships,” 
published in 1873; ‘‘ Theoretical Naval Architee. 
ture,’ published in 1876; and * Thearle’s Modern 
Practice of Shipbuilding in Iron and Steel,” fipg 
published in 1887. He was, moreover, # frequent 
contributor of papers to the various institutions to 
which he belonged. He was a vice-president of the 
Institution of Naval Architects, and a member of the 
Iron and Steel Institute. As lately as last summer 
a paper by him on *‘ Some Causes of Fatigue in the 
Steel Material of Steamers,” was read before the 
first-named of these bodies. 

Dr. Thearle’s reputation was by no means confined 
to his own special sphere of action. In 1910 the 
honorary degree of Doctor of Science was conferred 
on him by Durham University, and he had been 
chosen to deliver the next James Watt Anniversary 
lecture at Greenock. His services were continuously 
in request for committees and commisisions of 
inquiry. He was, for example, at the time of his 
death, on the Load Line Committee, and on that 
which is investigating the question of bulkheads and 
water-tight compartments. His loss will be widely 
felt not only at Lloyd’s but throughout the ship. 
building industry generally. 





THE GERMAN AEROPLANE MOTOR COM. 
PETITION.* 
No. L. 

THE rapidity with which aeronautics has developed 
is largely due to progress made in the motor industry, 
Realising this, the German authorities last year 
initiated an aeroplane motor competition, in con- 
nection with which five prizes, totalling M.125,000, 
were offered, including one of M.50,000 from the 
Kaiser. A committee was formed, and under guidance 
from the technical director of the recently established 
German Aeronautical Testing Institute rules were 
drawn up and published early in May last year. A 
summary of these rules follows. 

The motors and all their adjuncts were to be 
entirely of German construction. Their outputs had 
to lie between 50 and 115 horse-power, and were 
to be developed respectively at 1450 and 1350 revolu- 
tions per minute. In weight a motor with all its 
aecessories and sufficient fuel to last seven hours 
was not to exceed 6 kilos. per brake horse-power. 
The use of aluminium and its alloys for the piston 
or connecting-rod was forbidden. The motors had 
to be delivered at the Adlershcf Testing Institute by 
October 25th, 1912. Three days were to be allowed 
competitors for erecting their motors at the Institute 
and for conducting their own preliminary trials. 
During the progress of the trials the motors were to 
be left untouched. In order to make the test con- 
ditions as nearly as possible similar to those pre- 
vailing in actual flight, all the operating levers, 
wheels, &c., were to be situated about 1.5m. from 
the centre of the motor. Further, in the case of 
water-cooled motors, water at about 70 deg. Cent. 
was to be drawn from a tank in which the water 
level was }m. above the’centre line of the motor 
shaft. The cooling water, after leaving the motor, 
was to be delivered to a height 1 m. above the level 
of the water in the supply tank. To secure uni- 
formity, all fuel and lubricating oil was to be supplied 
by the Testing Institute. 

Other requirements being satisfactorily fulfilled, 
the prizes were to be awarded to the motors which 
showed the lowest weights per brake horse-power. 
The interpretation given to weight per brake horse- 
power, or ‘‘ unit weight”’ for short, was carefully 
enunciated. The denominator was to be the average 
horse-power developed during a seven hours’ full 
load test. The numerator was to be the weight of 
the engine together with that of any pedestal or 
frame required for fitting it into an aeroplane, plus 
the weight of the operating levers, &c., and their 
connections to the motor, plus that of any fly-wheel 
or change speed gearing provided, plus that of the 
propeller shaft and its bearing, and plus the weight 
of the cooling water, petrol and lubricating oil con- 
tained in the motor at the start of the test and con- 
sumed during the seven hours’ run. Certain parts 
which, nevertheless, had to be supplied by the com- 
petitors were to be neglected in estimating the unit 
weight. These were the propeller and the parts 
required for mounting it on the shaft, the petro! and 
lubricating oil reservoirs and the radiator and its 
piping. The weight of the propeller was neglected, 
because it was held that being the product of quite 
a different branch of the aeronautical industry, the 
motor manufacturer should not be penalised for 1ts 





* Based on an article by W. Landahn in the “ Marine-Rundschau.” 














Fi 










Pia is AES as ENN Gly MEER ES 




















SOT Oh RTS Seats aie iy 
: i fxd 











Nov. 21, 1918 


THE ENGINEER 


549 








faults or secure benefit from its advantages. The 
yetrol and oil reservoirs were left out of account, in 
lee to coneentrate attention primarily on the 
~ ine. But as an efficient engine would, other things 
<0 equal, require a smaller reservoir than a less 
efficient engine, it was decided to make a uniform 
allowance all round for the weight of the reservoirs. 
This allowance was fixed at one-fifth of the weight 
of the petrol and oil consumed during the seven 
hours’ trial. For much the same reasons the actual 
weight of the radiator, where employed, was neglected, 
and an allowance made for it on a uniform basis. 
The radiator, it was held, was not a part of the motor 
design proper, yet its weight, if included in the 
Ieulations, might if excessive penalise an otherwise 
excellent motor, or if low might unfairly favour an 
otherwise poor motor. The actual weights, therefore, 
were to be overlooked, and an allowance of 0.23 kilos. 
)0 calories carried away per hour in the cooling 
numerator of the unit 


ca 


er LO 
seta was to be added to the 


weight. : 

The unit weight was, as we have said, to be the 
main criterion in the cempetition. But the motors 
had to satisfy the judges in other respects. These 
were ;—Freedom from vibration, satisfactory running 
at high and low speeds and with the crank shaft 
inclined, easy examination, control and renewability 
of important parts, easy cleaning and easy starting. 
The general reliability of the motor was to be tested 
on a lengthy non-stop run. Should the speed on 
this run fall below 85 per cent. of the normal for 
more than a minute, the reliability was to be regarded 
as too low, and the test to be stopped. 

Several concessions and penalities which were 
allowed to and imposed on the competitors must 
be mentioned. Tf, for instance, a stoppage occurred 
in the main seven hours’ test from a defect in the 
design or construction of the motor, the test might 
be repeated provided the defect could be made good 
in less than 14 hours. This allowed competitors 
to replace or repair valves, valve springs, ignition 
apparatus or carburetters, but did not permit of 
similar work on the cylinders, pistons or valve gear. 
Should the defect not be remediable within the time 
specified the test could be repeated with a substitute 
motor duly entered as a reserve beforehand. But 
if the main test was interrupted in any way through 
the fault of the competitor, the unit weight was to 
be increased by 2 per cent., and if a substitute motor 
was run the penalty was to be a 5 per cent. increase. 
A penalty of a 2 per cent. increase of the unit weight 
was, in addition, to be imposed on those motors 
which required a special lubricating oil for satisfactory 
running. 

The detailed programme of the trials as finally 
drawn up may now be given. 

I. Preliminary trials._(a) With shaft hori- 
zontal, 15 minutes on full power and 5 minutes 
throttled. During this time the motor to be 
changed over quickly from throttled to full 
power three times. (6) The following to be made 
in the order given and without stopping the 
motor :—15 minutes on full power, shaft inclined 
at + 10 deg.; 5 minutes on full power, shaft 
inclined at — 15 deg.; 10 minutes throttled down, 
shaft horizontal, during which time three rapid 
changes to be made to full power; 5 minutes 
full power. 

II. Main trial.—Seven hours’ non-stop run 
at full power and normal speed. 

Ill. Extra trials.—Five of the best motors 
only to be admitted to these. To consist of 
two trials of three hours each. After the con- 
clusion of the main trial, and before the first 
extra trial, no work to be done on the motors, 
except such as would be possible and usual in 
the interval between two successive flights, e.g., 
renewal of sparking plugs, cleaning the car- 
buretter, re-adjustment of valves, washing out 
the oil pump. At the end of the first extra trial 
a pause of half an hour to be allowed for similar 
small jobs. During the second extra trial the 
motors to be mounted on light planking corre- 
sponding to the bottom provided in an aeroplane. 
The temperature of the cooling water supplied 
to the motor to be raised until it left the jackets 
at 90 deg. to 95 deg. Cent. An increased draught 
of cold air to be directed on to the motor for 
one hour in order to test whether those parts 
situated next the propeller could stand the 
extra cooling caused thereby. During the last 
10 minutes the sneed of the motor to be increased 
by 100 revolutions per minute over what it 
maintained in the main trial. Finally, the speed 
of any motor taking part might be increased to 
any extent thought desirable and permissible 
_by the competitor. 

We now turn to the arrangements made for 
measuring the performances of the motors, but before 
doing so we may explain that two facts considerably 
nereased the difficulties of those responsible for the 
Practical work of the competition. In the first 
place, by the conditions of the contest the results 
had to be announced by January 27th, 1913—the 
Kaiser’s birthday. Secondly, the Adlershof Institute 
was but recently established, so that all the testing 
“pparatus and the very buildings in which to house it 
had to be provided. But, by dint of much hard 
work on the part of all concerned, everything was 
ready by the middle of November, 1912, 








Five sheds such as that shown in Fig. 1 were erected 
for the testing apparatus. It was at first intended 
to measure the output of the motors by coupling them 
to dynamos and determining the horse-power by 
electrical measurements. This idea was, however, 
abandoned because it was realised that the compara- 
tively large rotating mass thus attached to the motors 
would act as a fly-wheel, and might tend to conceal 
any cyclic irregularity which they might possess or 
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| 
| the fulcrum of the lever E was changed to H. From 
| @ point J or K according to the direction of rotation 
| a scale pan L was hung. The reaction of the torque 
| developed by the motor tended to tilt the beam C. 
This was counteracted by weights placed in the pan L. 
With the lever C brought back into a horizontal 
position the weights in the pan gave a measure of 
the torque applied to the lever C by the motor. 
An oil dashpot M was arranged to damp vibrations 
of the weigh beam. Ropes N were employed to 
prevent unintentional lateral swinging of the frame- 
work A.* Ropes P passing over pulleys operated 
by the hand wheel Q allowed of the frame A, the 
forward pair of rods B being unfastened, being swung 
into an inclined position as required in the preliminary 
tests. The rods B were provided with universal 
joints, so that the framework A could swing axially 
as well as laterally. This permitted the thrust of 
the propeller being determined presumably by the 
lever R and spring balance 8. The thrust was not, 
however, an element in the performance of the motor, 
but in that of the propeller, and was therefore ignored. 
In Fig. 1 the motor used to calibrate the propellers 
as a check, and ultimately as the principal means 
of determining the output of the engines, is shown at 


| A. It was arranged to travel on rails, and could be 


| run into any of the five sheds. 
the propeller B would be dismounted from the crank 
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Fig. 1—TESTING SHED 
otherwise affect the accuracy of the results. Instead 


it was decided that the power should be taken up by 
the propeller, and that the torque developed by the 
engine should be measured by mounting the motor 
asa pendulum. To check the accuracy of the figures 
thus arrived at the propellers were subsequently to 
be calibrated by attaching them to an electric motor 
and noting the power required to drive them at given 
speeds. This check was in the end relied upon to a 
considerable extent, as it was discovered to give 
greater accuracy than the pendulum method. 
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Fig. 2—SUSPENSION FRAME FOR TESTING 


Each of the five sheds referred to above con- 
tained a suspension frame of the design shown in 
Fig. 2. The side posts were of wood, and the top 
beams of channel iron. A light girder framework A 
suspended by four rods B carried the motor. These 
rods were hung from a double weigh beam C. For 
testing engines rotating in the anti-clockwise direction 
the beam C was coupled by a link D to a lever E 





At the end of a trial 


shaft and moved forward a few centimetres on to the 
end of the shaft C driven by the electric motor. The 
torques developed by this motor in order to drive 
the propeller at given speeds were measured by direct 
weighing, the motor for this purpose being fitted in 
a suspension frame. The inferiority of the method 


| originally proposed for measuring the output of the 


motors is attributed to the friction present at the 
numerous joints and pivots. The draught of air 
naturally thrown back by the propeller on to the 
motor could be artificially increased as required for 
the second extra trial by means of a screw D mounted 
on a hollow shaft coaxial with the shaft C and driven 
by an electric motor E. 

No fewer than twenty-six firms indicated their 
intention to take part in the competition, representing 
all told 66 motors. The time allowed them to com- 
plete their preparations was, however, short, and 
several had to abandon their intentions. When the 
competition was due to commence 26 motors were 
ready to start, with 17 motors in reserve as allowed 
by the conditions. 

An analysis of the list of entries is interesting. 
Of the 66 motors originally entered 14 were of the air- 
cooled type. Of these 7 could not be delivered in time, 
two were withdrawn, two were not tested, and two failed 
in the main seven hours’ trial. Only one completed 
the main trial, and did so only on its second attempt. 
Of the 52 water-cooled motors 16 were not delivered 
in time, 5 were withdrawn, 13 were not tested, and 
one failed in the main trial. Those which passed 
the main trial were thus 17 in number. It appears 
then that the competition was in the end confined 
to 18 motors, only one of which was of the air-cooled 
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type. Of these 10, all water-cooled, were subjected 
to the extra trials, although, as originally intended, 
the limit was to have been just half this number. 
Particulars of these ten motors and their performances 
are given in Tables I. and II. In Table III. some 
further particulars of the five winning motors are 
given. In connection with the latter table, it is to 





* The original says nothing more about these ropes than what we have 








fulerumed at F. If the direction of rotation were 
clockwise the link D was replaced by the link G and 


given. Their manner of action is not at all clear, but will be readily 
enough understood from an inspection of the drawing,—kp. Tur E, 
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be explained that the engines which received the first, 
‘second, and third prizes showed respectively the 


TABLE I.—Particulars of Motors. 





Cylinders. Designed for 








Ref. ee 
No Makers’ name. z —-——— 
Pere No. Dia. |Stroke. B.H.P|R.P.M. 
mm. | mm. 
1 BenzandCo. ... ...! 4 130 180 95 1350 
2 Argus Motoren Gesell- 
echamt 4... 2. ...) 4] 240 140 190 1350 
3 Daimler Motoren 
Gesellschaft} 4 120 140 65 1350 
4 z 4 120 140 65 1400 
5 4, 140 150 90 1300 
6 6 120 140 95 1350 
7 4 110 140 50 1350 
8 * 6 105 140 75 138 
9 Neue Automobil 
Gesellschaft! 4 1385 160 5 1250 
10 a $ 120 120 55 1350 





lowest, second lowest. and third lowest unit weight. 
The Daimler motor, which secured the fourth prize, 
was sixth in the order of unit weight, but was ad- 
vanced to fourth place by reason of “ its original and 





TABLE IT.—Performances of Motors. 


























s rg R P.M. Consumpt‘on 
; 5 = 5 per B.H.P. per 
§ | 30/32 ;| hour. | Weight 
EJ eg igs motor. 
= $ § 2 Fuel. Oil. 
= = A 
_ | Kg. Kg. Kg. 
1 102-7 | 7-52 | 1288 660 1384 | 0-211 | 0-019 | 169.04 
2 98-0 | 7-49 | 1368 | 260 | 1476 | 0-239 | 0-040 | 166-27 
3 71-4 | 7-56 | 1343 | 300 1480 | 0-225 | 0-014 | 155-13 
4 72-3 | 7-28 | 1412 | 330 1506 | 0-226 | 0-021 | 138-87 
§ 100-6 | 7-17 | 1873 | 850 | 1476 | 0-221 | 0-018 | 197-77 
6 104-5 | 7-53 | 1315 | 430 1460 | 0-236 | 0-014 | 219-50 
r 60-8 | 7-37 | 1396 | 360 1526 | 0-224 | 0-013 | 136-01 
8 90-1 | 8-04 | 1387 | 3¢ 1400 | 0-228 | 0-017 | 155-78 
9 97-0 | 7-10 | 1344 | 420 | 1450 | 0-217 | 0-017 | 190-56 
10 56-6 | 6-67 | 1408 | 700 | 1450 | 0-232 | 0-004 | 113-52 
TaBie III.—The Prise Motore. : 
8% 2 Zz 2 * yi 
5 S= | 228/28] 3 
: Maker’s name, SS |) s— | ec) 2 |-Remarks, 
‘o oo | wes) 2 ee! . 
loa &ea | 8.4.8) =¢, 4 
Se zs 3 3 é 5 
SEil< “|< 
1 | Benz 1-528 | 0-461 | 1-565 | 3-55 1st prize 
8 | Daimler 1-583 0-544 | 1-706 | 3-83 2nd ,, 
9} N.A.G.... 1. ...| 1-874 | 0-470 | 1-642 | 3-99| 3d ,, 
4 Daimler... ...| 1-855 | 0-476 | 1-731 | 4-06 | 4th_,, 
2 Arges ... ... ...| 1-629 | 0-500 | 1-950 | 4-08 | 5th ,, 


*In kilos. per brake horse-power. 
suitable design for flying machines,’’ a consideration, 
the foree of which will be understood when we come 
to describe it. The Argus engine was seventh in 
order of unit weight, but was given the fifth prize 
on account of ‘ the great reliability shown and of the 
light net weight.” 

In a succeeding article we propose giving some 





LITERATURE. 





Evolution of the Internal Combustion Engine. By 
Edward Butler. Chas. Griffinand Co. 8s, 6d. net. 


Mr. Butter has chosen an arresting title for his book. 
So much is heard on all hands of the internal combus- 
tion engine nowadays that many outside the ranks 
of professed engineers would be curious to read 
of the past history of this prime mover, and of its 
probable future development. And if there were 
many readers of that kind there would be a vast 
number more of those whose professional interests 
were in some way touched by it. The person least 
affected by all that this title implies would seem 
to be the author himself who, in the opening sentence 
of the preface, thus expresses himself: ‘‘ The purpose 
of this treatise is not so much concerned with the 
historica] development of internal combustion engines 
as to present in a clear and concise form to engineers, 
designers, and others the basic principles underlying 
their construction and working.” In other words, 
the object is not to trace the line of evolution of the 
engine, but to describe its construction and working. 
We are glad, however, to find from a perusal of the 
rest of the book that the narrowness of vision of the 


| preface does not persist beyond the table of contents, 


and that acuteness of perception is shown by much 
of what follows. Indeed, the book may be said to go 
a good way towards carrying out the implied inten- 
tions of the ambitious title. 

In the first two chapters, of about ten pages each, 
the author describes the rise and development of 
the old non-compression engine and of its successor 
the compression engine. Then follows an account 
of the various methods used and suggested for the 
removal of inert gases from the clearance space in 
four-stroke engines. The next couple of chapters 
is given up to two-stroke and compound engines. 
The author himself constructed an engine of this kind 


| some years ago—it was dealt with in Tor ENGINEER 


(see issue of December 12th, 1902) at the time—and 
made a series of tests with it, of which he gives some 
account. A chapter on thermodynamics which 
follows, of but six pages in length, scarcely attempts 
to do justice to the very strong connection between 
this study and the possible future evolution of the 
engine. Chapters VII., VIII., and 1X.—some seventy 
pages in all—are given up entirely to a description of 


| engine details, and in the remaining space, also of | 
some seventy pages, the author treats of medium and | 
large-sized gas and oil engines, of high-speed engines, | 


including the rotary petrol engine, and, finally, of 
various valve gears and lubrication systems. The 


author shows himself to be well informed on most | 


of the subjects of which he writes, and the book will 
undoubtedly be of service to engine designers ; but 
its use will, it is to be feared, be diminished to an 
unfortunate degree by the poor quality of many of the 


illustrations, 
| How far the book justifies its title is a matter open | 


to question. Some of the most important matters 


which turn on thermodynamic considerations— 


and the outlook on the future is as seen “ through | 


a glass darkly.”” The future of the internal combus- 


are known as “labour questions.” Thus in the 


brief details of the design and construction oi the | “ problem of supreme importance for their latest 
winnjng motors. | 


| 
| 


| are scarcely touched upon—such as the developments | 





preface), the desire to diminish the number of labourers 
(stokers) necessary with coal-fed engines is likely to 
lead to the use of what in many cases will prove to 
be a much more expensive fuel than coal. ‘The ease 
with which ships can be ** coaled *’—or shall we say 
* oiled ’’—in harbour with a liquid fuel, the ease 
with which oil can be pumped from a tank steamer 
when on the high seas, the compact way in which the 
liquid can be stored, the absence of any shovelling 
to get into the furnace, these and other advantages 
tend to make oil fuel desirable, even when it stands 
at a much higher price than coal. Were it not for 
this consideration, the chance that internal combustion 
engines burning oil would have, compared with steam 
engines burning coal, would be small indeed. As 
it is the oil engine may now be sure of its fuel, and it 
only remains for it to show such improvement in fuel 
economy over and above the oil-fed boiler and steam 
turbine as will at least balance the inconvenience of 
its non-rotary manner of working. Whether it will 
be able to show this degree of improvement or not 
is a very complex question. It must be remembered 
that the mode: n superheated steam turbine is showing 
itself extraordinarily efficient, and there is not the 
gap there once was between the thermal ecorom) 
of the best internal and external combustion engines. 
For land purposes the field has been amicably divided 
between the small gas engine with its producer and 
the large steam turbine, with the Diesel intervening. 
Much of great practical interest might be written on 
these subjects, and one could wish Mr. Butler had 
found time to do so. Nevertheless, the book has 
many excellent features, and we welcome it. 








H.M. BATTLESHIP IRON DUKE. 


Tue above illustration represents the battleship Iron 
Duke proceeding to sea from Portsmouth Harbour on the 
17th inst. for trials. This vessel gives the class name to 
a series of four similar battleships, the other three beinz 
the Benbow, Delhi, and Marlborough. She was built at 
Portsmouth Dockyard, having been laid down in January, 
1912. Her boilers are of the Babcock type, and her 
machinery has been supplied by Cammell, Laird and Co., 
Limited. As is customary, no official details of this fine 
ship have been made public, and the following particulars 
are Mr. F. T. Jane’s forecast of her as published in his 
“ Fighting Ships,” 1913 :— 


Normal displacement about 26,400 tons 


Length on water-line 620ft. 

= aoa Ee OES 620ft. 

ef between perpendiculars .. 590ft. 
ae peer aber cs S9ft. 9in. 
Mean draught ft. 


Her machinery is of the Parsons turbine type, her 
designed horse-power 33,000, and her estimated speed 
21 knots. She will normally carry 1600 tons of coal, which 
may be increased to 2700 tons, and will also carry 1000 tons 
of oil. She will mount ten 13.5in. and twelve 6in. guns, 


| and will be fitted with five submerged 2lin. torpedo tubes 
|—four on the broadside and one astern. 


Her armour 
belt amidships is 13}in. thick, the turret armour 10in. 
thick, and that of the secondary battery 8in. thick. There 
is also special protection against aerial attack, crowns to 
magazines, &c., but of this, of course, no particulars are 
available. The vessel is fitted with submarine telephones. 
| Itis interesting to note that while, we believe, actually 

engaged in her tials, the Iron Duke, early on the morning 


_ tion engine is almost certain to be affected by what | 5644, 19th inet., rescued, under elreumetances of Con 


| siderable difficulty, the two passengers and all the crew, 
| twenty-four in number, of the steamship Scotsdyke, on 


| application—maritime propulsion’? (to quote the | which fire had broken out as she came up Channel. 
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CUTTING POWER OF LATHE TURNING TOOLS.* 


BEING AN ACCOUNT OF EXPERIMENTS MADE IN TH 1D) 

MACHINE TOOL LABORATORY OF THE UNIVERSITY 
OF SHEFFIELD. 
By PROFESSOR WILLIAM RIPPER, D.Eng., D.Sc. (Member), 
. Dean of the Faculty of Applied Science, 

and G. W. BURLEY ; of the University of Sheffield. 
OsJect OF THE TESTS. 

tion of the definite measure of the output of work, or 
{the removal of material, of which lathe tools are capable, is one 
pe which there is very little information readily available ; and 
it was for the purpose of determining the behaviour of cutting 
tools over # fairly wide series of working conditions, and of 
deducing, therefrom some practical results, that the following 
experiment have been undertaken, Eon oo 

“The object of the tests includes the determination of the way 
inv which the output of both high-speed and ordinary carbon 
eel tools ix afleeted by such elements as the specd of cutting, 
the depth of the cut, the feed of the tool per revolution of the 
shape of the nose of the tool, and the physical pro- 
metal upon which the cutting tool is acting. In 
particular, the question of the association of a high speed and 
alight cut versus the association ofa low speed and a heavy cut 
received consideration with a view to finding the relation of 
these two factors to maxnnum output, y 
Further points were to determine whether the above relation - 
ships are on the whole as regular and uniform as they may 
reasonably be expected to be when the conditions of the tests 
are approximately uniform ; or whether they are irregular and 
erratic, as they have sometimes been reported to be; also 
whether the usual workshop notions as to the durability of tools 
at varying cutting speeds are confirmed by careful experiment. 


Tus qui 


work, the 
perties of the 


Types oF Toots Testep. 

Two classes of tools were tested, namely, ordinary carbon steel 
tools and high-speed steel tools. By the term carbon steel tools 
is meant tools made of ordinary tool stee! as distinguished from 
those made of self-hardening steels and high-speed steels. The 
characteristic Composition of carbon tool steel is approximately 


as follows : 
Per cent. 
oo” Waal 


Carbon 

Silicon ae a Gees + «so Sas 
Manganese om $ < ae ao) 9g es 
Sulphur ya) Ke ae 0.02 
Phosphorus eS ae BP ee ao 


Its characteristic behaviour as a cutting tool is that it possesses 
the property of becoming hardened by heating and quenching, 
and of retaining its hardness while working as a cutting tool up 
to a temperature at the nose of about 300 deg. Cent., beyond 
whch temperature the hardness disappears and the cutting 
edge of the tool softens. By the addition, however, of certain 
materials in the manufacture of carbon tool steel, the tempera- 
ture of stability of the hardness, or, in other words, the tem- 
perature at which the steel softens or breaks down, due to the 
heat generated by friction at the nose of the tool, is raised, and 
the ability of the tool to cut is greatly improved. The first step 
in this direction was made by the addition of tungsten to the 
ordinary carbon steels forming the celebrated Mushet or self- 
hardening steel, and raising the temperature of the softening 
point to about 400 deg. Cent. Later, by the further addition of 
chromium, and afterwards of vanadium, we have the still more 
celebrated high-speed steels with a considerably increased tem- 
perature of stability of their hardening properties, the steel 
retaining its cutting edge for a short time, even at a visible red 
heat. 

The increased working temperature of the steel thus produced 
by the addition of these metals to ordinary carbon steels has 
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Fig. 1 


resulted in increasing enormously their capacity for output by 
tucreasing the possible cutting speeds, as well as the possible 
depths and feeds of cuts taken. 

CarBon STEEL Toow Tests. 

The ordinary carbon steel tools tested were made from jin. 
hy jin. bars and 6in. long, and the tools were ten in number. 
lhe shape of the tool nose adopted as the standard shape for the 
first set of tests was indicated in Fig. 1, in which an elevation 
and plan of the nose are shown. ‘The side cutting edge AB 
's horizontal and inclined at an angle of 25 deg. to the length of 
the tool, so that when the tool is in its correct position in the 
slide rest the cutting edge makes an angle of 65 deg. to the axis 
of the work or test bar between the centres. The end of the tool 
1s inclined at an angle of 75 deg. to the length. The angles of 
the tools were as follows :— 


Top rake, front = 11 deg. 


Front or heel clearance = eg. 
Side rake 23 deg. . poe . 


5d 

Side clearance = 5 deg. 
hese angles were ground exactly on every tool tested on a 
l niversal tool grinder, so that the question of the angles of the 
tool did not affect the comparative results, in the first part of 
the research. 

; Vest bars.—The test bars on which the carbon tools were tested 
were steel bars of various chemical compositions and physical 
properties, four different classes being worked upon, marked 
W, X, Y, and Z, and varying in composition from 0.23 pex cent. 
_ carbon to 0.82 per cent. of carbon. The bars were made 
trom ingots cast in the metallurgical laboratories of the University 
bs sige gr under the direction and with the kind co-operation 
6 r. J. O. Arnold, F.R.S., and were about 2ft. 6in. long and 
ee diameter when finished, after hammering and annealing. 
Lar ee _tests were made in a 6ft. by 6in. centre 
ae eo 1e fitted with a variable-speed gear, so that fine adjust- 
hans ay utting speed could be obtained through a fairly wide 

hge, this range being from 10ft. per minute to 300ft. per minute 
on a diameter of 6in. 
ne a ts standard of bluntness of tool.—The method adopted 
poe Ss ing these tools involved the microscopic examination of the 
cutting edge, this being found to be the only possible method of 


* The Institution of Mechanical Engineers. 











establishing a standard of measure of the working life of the tool. 
Each tool was allowed to cut for a certain number of minutes, at a 
selected speed with a selected area of cut—depth of cut by feed of 
tool per revolution of test bar—at the end of which time the tool 
was removed from the tool-holder and then placed under the 
microscope for the purpose of examining the cutting edge to 
see to what extent the edge had been dulled or blunted. A 
micrometer screen in the eye-piece of the microscope enabled 
the amount of the blunting to be measured. The dimension 
which was measured in each case is indicated in Fig. 2. The 
degree of blunting, as it may be termed, was not in any case of a 


DIAGRAM SHOWING METHOD 
OF MEASURING WEAR . 


Ps W-DIMENSION MEASURED 

















Fig. 2 


uniform width along the nose of the tool, but the width actually 
measured—that is, the dimension W-—was the greatest width 
that could be found under the microscope in each case. To 
determine the limiting duration of the test—that is, the duration 
to produce unit bluntness—three and sometimes four tests and 
microscopic examinations were made on each tool, at one constant 
cutting speed and area of cut, the tool being measured for blunt- 
ness after each test, and then replaced in exactly the same 
condition and position in which it was when removed from the 
lathe. Thus the values of W corresponding to three or four 
durations were obtained, and from these results curves were 
plotted, and the duration of the test which corresponded to 
what was adopted as the “ unit ” or “‘ standard wear ”’ was found 
by measurement from the curves. 
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Fig. 3 


possible or practicable to obtain this duration satisfactorily. 
The “unit” or “ standard wear” adopted finally was 0.005in., 
as this was found to be about the average amount of blunting 
which is usually allowed on the cutting edge of a carbon cutting 
tool in practice before it is re-sharpened. In the plan, Fig. 2, 
the squures are ruled on the micrometer screen to the standard 


In no other way was it found | 


| of the tool through the superimposed material. The built-up 
nose had, of course, to be removed before a microscopic examina - 
tion of the bluntness of the cutting edge could be made. 


RELATION BETWEEN WEAR OF TOOL AND DURATION OF TEST. 


tepresentative curves showing the relation between the wear 
of the cutting edge (or the above dimension W) and the duration 
of the test are given in Figs. 4-11. Each set of curves constitut- 
ing the whole figure represents experiments made with a definite 
area of cut (depth of cut by feed of the tool per revolution of 
the test bar). Each curve represents experiments made at a 
definite cutting speed. The areas of cut and test bar designation 
numbers for which these Figs. 4-11 stand are as follows :— 





in. in. 


Fig. 4—Area of cut = 0.020 x ,}, .. .. Bar W (Mild steel) 
» a = 0.190 x ,, dies) bea Pa - 
ay = ee = 0.020 x ,, Bar X (Medium steel) 
9» i 99 = 0.190 x ,, ” ” 
» et = 0.020 x ,, Bar Y (Hard steel) 
ee ee = 0.120 x ,, iP oe ” ” 
» 10— ee = O09 x +, .. .. Bar Z (Very hgrd steel) 
» 1— pe 0.120 x ,, on me ” ” ” 


The tensile and compression strengths and chemical composi- 
tions of the bars are given in Appendix II. (a) and IIL. (a). 

The following is a complete list of all the areas of cut used in 
the tests with carbon steel tools, these being used on each of the 
four classes of test bar :— 


— of Feed per revolution. 
in. in. in. in. in. 
le oe a ae ME Sa, fo eee! con ea eae 
0.040 x ,, = ee da tee wee a 
A DO ae. aa Sas en! ge Se Cnet on ap ee Dam) Saas 
REE eM ge Kaa he eee ae Se eas ee 


An important limitation to the size oi cut is the heavy cost of 
material used up during the tests ; but although the areas of cut 
taken are small, they include the conditions under which a very 
large proportion of the machine too! work of the world is done. 

Altogether about 320 cutting speed and cut area combinations 
were taken, involving the making of about 1000 individual micro- 
examinations of the cutting edges of the tools. 

In all cases the work has been run dry, that is, without lubrica- 

| tion at the cutting edge of the tool. 


CuTtInG SPEEDS TO PRopUCE STANDARD BLUNTNEssS. 


From each set of wear duration curves—Figs. 4~11—the dura- 
| tions for standard or unit bluntness at the selected cutting speeds 
were measured, and these were utilised to form speed duration 
curves such as are shown in Figs. 12-15. Thus on Fig. 4 the 
| dots or points indicate the results of actual measurements of 
wear for given cutting speeds; then, by noting the points of 
intersection of the horizontal line of unit bluntness, with the 
respective curves, the curresponding durations are obtained. 
These results, arranged as a separate figure, form the curves of 
duration for unit or standard wear at given cutting speeds. 
Each curve of this set corresponds to one set or batch of curves 
of the wear duration variety. These four figures contain re- 
presentative curves for vach of the four test bars as follows 
| (the areas of cut being as given) :— 


| Fig. 12—Bar W .. Areas of cut = 0.02, 0.04, 0.08, and 0.12 x .yin. feed 
A 





Fig. 13—BarX .. ” = ” ” ” ” 
Fig. 14—Bar Y .. ss = ” ” » os 
| Fig. 15—BarZ .. 9 - ” ” » X ” 


These curves, owing to their tendency to become horizontal, 
seem to indicate that there is a cutting speed for each area of cut 
and each test bar, beyond which the tool would last more or less 

| indefinitely under the given conditions ; in other words, it would 
cut efficiently for many hours, but if this speed is exceeded by 
from 15 to 25 per cent. the conditions are such that the tool will 
fail somewhat rapidly. 


Errect oF HARDNESS OF BaR ON CUTTING SPEED. 


width, and W is shown equal to 1.9 units or 1.9 by 0.005—that | 


is, 0.0095in. 

This method of testing the durability of tools was finally 
adopted after repeated failures to find a method of determining 
a standard breaking-down point for the tool. One difficulty 
arose from the almost invariable tendency of the tool to build up 
a new nose, or new cutting edge, on the point of the original 


RELATION BETWEEN WEAR AND TEST-DURATION 
perrto-ca0” FEED: + MILO-STEEL BAR. 
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DURATION IN MINUTES 


RELATION BETWEEN WEAR AND TEST-OURATION. 
ia « 
DEPTIEO-I20" FEED: 1 


MILD -STEEL BAR. 






UNITS OF WEAR 


DURATION IN MINUTES 
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Figs. 4 and 5 


one, as shown in Fig. 3. This new nose appeared to form a pro- 
tecting cutting edge for the tool and to prolong indefinitely the 
life of the too] but on examining the matter more closely it was 
found that, although a sharp nose was being presented to the 
work, a cumulative blunting action was going on all the time on 
the cutting edge of the tool below the false nose. As soon as this 
blunting effect was discovered it became an easy and straight- 
forward task to find a measure of bluntness of the given tool for 
any given duration of cutting speed and dimension of cut. The 
false nose is formed by particles scraped from the work, which 
form" themselves into a solid mass between the chip, the work, 
and the nose of the tool, the false nose becon-ing larger as the 
tool itself becomes$blunter ; the blunting of the tool itself is 
due, apparently, to the pressure transmitted to the cutting edge 





Comparisons between the four test bars in regard to the 
relation between the cutting speed and the cutting time are made 
in Fig. 16. The area of cut selected is 0.040in. by 3yin., and the 
tools are run at a given speed until they reach standard blunt- 
ness. The figure shows that for any given cutting time the 
harder the bar the lower the cutting speed, the ratio of the 


RELATION BETWEEN WEAR AND TEST-CURATION. 
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RELATION BETWEEN WEAR AND TEST-OURATION. 
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Figs. 6 and 7 


cutting speeds for any given life of the tool being approximately 

equal to the inverse ratio of the carbon contents of the bars. 
| Thus for an 80 minutes’ run the cutting speed—Fig. 16—for the 

hard bar (C = 0.82) is 5ft. per minute, and the cutting speed for 
| the soft bar (C = 0.23) is 15ft. per minute ; that is, the cutting 

speeds are, roughly, inversely proportional to the carbon con- 
| tents, as also to the tensile strength. The exact degree in which 
| the cutting speed is affected by the tensile strength of the bar is 
given later. 

It also shows that for all the bars the high cutting speeds are 
associated with the short durations or times of cutting, so that if 
the cutting speed is increased the time of cutting required to 
produce the standard amount of wear is reduced. The relation- 
ship between the increase of speed and the reduction of time is 
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not ® very simple one, but for cutting times between 10 minutes | Output curves, —From the curves, Fig. 17, the speed associated 
| with each area of cut was measured, and with these factors the 
| output, or the number of cubic inches of material removed per 
| hour was calculated, and the curves, Fig. 18, constructed there- 


and 100 minutes the average duration is found to be : 


ae constant (1) 
I aa 
where 5 the cutting speed in feet per minute, and M the | 


RELATION BETWEEN WEAR AND TEST-OURATION. 
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RELATION BETWEEN WEAR AND TEST-DURATION. 
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Figs. 8 and 9 


time of cutting in minutes required to produce the standard 
amount of wear on the cutting edge of the tool. That is, the 
duration of cutting is approximately inversely proportional to the 
fifth power of the cutting speed. The value of the constant 
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Figs. 12 and 13 


depends, of course, upon the test bar—or the composition and 
properties of the metal being machined—and the area of cut. 


STANDARD T ESTs. RELATION OF CUTTING SPEED AND AREA OF 
Cur To Propuce STANDARD BLUNTNESS IN 60 MINUTES. 


To systematise matters it was decided to make a standard 


cutting edge of the tool after a 60 minutes’ run. This unit 
bluntness in 60 minutes could be obtained in various ways by 
a series of combinations of speeds and areas of cut. These results 
were then combined into one curve, as shown in Fig. 17, the upper 
curve representing such a series for the mild steel test bar W, 
and the lower curves representing respectively the other bars 
of gradually increasing hardness X, Y, Z. 

With each given area of cut there is a certain speed which will 
produce standard bluntness in 60 minutes, this speed having 
termed the “associated” cutting speed for the given 
area of cut. In this series it has not been found necessary or 
possible to separate the two factors of depth of cut, and feed, 
which make up the area of cut, because with carbon tools in 
practice the cuts are comparatively light, and the differences 
of result produced by changing the ratio of these factors are so 
small as to be almost negligible. The relation between the area 
of cut and the associated cutting peed is found to obey approxi- 
mately the law 


been 


AY = aconstant . ... - « (2) 
aa a contant , (3) 
JA 


where A = area of cut and S = cutting speed in feet per minute. 
"he value of the constant depends upon the composition of the 
bar, 


test, which should produce a condition of unit bluntness of the | cutting speed. . 
| cutting speed is 10ft. per minute, the volume of metal removed 


from. 
The ordinates of the curve area of cut 
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Figs. 10 and 11 


12 x 60 cubic inches turned off per hour. 
Effect of hardness of test bar, speed, and cut area on output, I 


will be seen from Fig. 18 that for any given cutting speed with 
its associated area of cut, to give the tool a life of one hour, the 
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Figs. 14 and 15 


volume of metal removed is greatest with the softest bar and least 
with the hardest. 

It also shows that large output is by no means associated with 
high cutting speed, but that as the cutting speed is reduced 
with, of course, a suitable increase in the area of cut—the output 
is increased ; in other words, a heavy cut is better than a high 
Thus it will be seen that for bar W, when the 


per hour is 40 cubic inches when the associated area of cut for 
this speed is used, whilst when the speed is, say, 20ft. per minute, 
and the associated area of cut is correspondingly less, the volume 
removed is only about 21 cubic inches. Hence, as a general law, 


| it may be stated that for maximum tool output the area of cut 





employed is a maximum and the associated cutting speed is 


| correspondingly low. 


This is also indicated in Fig. 19, which gives the relation 
between the volume of metal removed in the hour under the 
standard conditions, and the area of cut. It will be seen that 
the greater the area of cut, accompanied by its appropriate, 


or “ associated ” eutting speed, the greater the volume of metal | 


removed. In other words, a low cutting speed and heavy cut 


combination is preferable to a high cutting speed and light cut 


combination from the point of view of output. 


Fig. 19 shows, further, that with a fixed area of cut and its | 


accompanying associated speed, the ratio of the output on steels 
of varying hardness is inversely proportional to the tensile 
strength of the material being machined. 

Relative hardness of material as measured by tensile strength.— 
To determine the relative hardness of the material turned, many 
methods were tried, but it was ultimately found that the test of 
the tensile strength of the material was the most reliable and 
conveniently made test of relative hardness, the hardness being 
practically directly proportional to the tensile strength. The 


cutting speed 





crushing test of a sample compression piece would 
most reasonable test of hardness of a material, but 
tive hardness determined in this way was as near! 
similar to that obtained by comparing the tensile 
Relation between tensile strength of material and cutting 
of tool,—In Fig. 20 is shown the relationship between ties Speed 
strength of the metal being machined and the 4 eolanen 2 
working cutting speed for four different areas of cut, the i bs 
and the area of cut being associated to give a standard lie 
60 minutes to the tool. The law is a straight line lay ao 


pe ; ; » the @ 
tion to it being : ? equa. 


©em to be the 
the compara, 
yY as POssib|y 
strengths, 


ee (67 T) x 0-0185 
4 A (4) 
where S the associated cutting speed in feet Per minute 


EFFECT ON OUTPUT OF INCREASED CUTTING SPEED WITH ACCOMPANYING 
REDUCED AREA OF CUT. 
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Fig. 18 


the tensile strength of the metal being machined in tons 


v" 


per square inch, and A the area of cut in square inches, 
Effect of shape of nose of tool on cutting sper d.-—To ce termine 
the effect of a change in the shape of the nose of the tool and in 


the disposition of the cutting edge with respect to the axis of 
the test bar, tools having a shape of nose as represented in Fig. 21 


were tested against tools of the shape of Fig. | lhe sane 
t | conditions as to test were adopted in each case. Vhat is, thy 
tools were tested for wear of the cutting edge, with a tandard 


tool life of 60 minutes. 


EFFECT OF HARONESS OF BAR ON CUTTING SPEED AND DURATION 
TO PROOUCE STANDARD BLUNTNESS. 


OF CUT : 0-040 x 
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OURATION IN MINUTES 


RELATION OF CUTTING SPEED TO AREA OF CUT TO PRODUCE STANDARD 
BLUNTNESSIN 60 MINS, CARBON TOOLS. 
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Figs. 16 and 17 


Under these conditions the relation between the cutting speed 
and the associated area of cut was determined. This relation is 
indicated graphically in Fig. 23, the curve D, being obtained 
with the form of tool nose represented in Fig. 21, and the curve D 


EFFECT ON OUTPUT OF INCREASED AREA OF CUT WITH ACCOMPANYING 
REDUCED CUTTING SPEED 
CARBON TOOLS. 
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AREA OF CUT IN SQ.INS, 


Fig. 19 


with the original or standard shape of nose, Fig. 1. It will be 
seen that for each area of cut the associated cutting speed is less 
for the standard shape of nose, which has a comparatively short 
cutting edge—a, b, Fig. 22—than it is for the second shape of 
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which has a longer cutting edge—a, c, Fig. 22. These 
ive an average ratio of 1 to 1.40, which ratio is also 
itely that of the length of the respective cutting edges 
in contact with the work. 

ords, for a given depth of cut the associated cutting 
for a given amount of wear are directly propor- 


of nose, 
speeds i 
approxi 
of the tools 

In other 
speeds of tools 
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TENSILE STRENGTH ,IN TONS PER SQ.INCH 
Fig. 20 


tional to the length of the cutting edge of the tool in contact with 
the work, That is, a proportionately greater output can be 
obtained with the tool having a longer cutting edge. In all 
other respects the angles of the tools were the same. 


SUMMARY OF CONCLUSIONS, 
1) From Carbon Steel Tool Test Results. 


(1) Blunting of the cutting edge develops more rapidly at high 
speeds that at low speeds, given the same area of cut and the 
same shape of nose of tool, 

(2) The durability of carbon steel tools is in all cases some 


PLAN AND ELEVATION OF TOOL WITH LONG CUTTING EDGE ‘A 8. 
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Fig. 21 


funetion of the reciprocal of the cutting speed : in other words, 
the higher the cutting speed the shorter the durability of the 
tool, and vice versa, 

(3) Assuming a standard amount of bluntness of O.005in., 
the cutting speed to produce this bluntness is inversely propor- 
tional to the fifth root of the duration or life of the tool for dura- 
tions between 10 and 100 minutes for any given area of cut, or 
conversely the life of the tool is inversely proportional to the fifth 


DIAGRAM SHOWING EFFECT OF SHAPE OF NOSE UPON 
LENGTH OF CUTTING EDGE OF TOOL 








power of the cutting speed. This law does not hold good for 
durations which are external to these limits. 

(4) The cutting speed duration curve beyond the point repre- 
venting a duration of 100 minutes tends to become horizontal, 
this suggesting that there is in each case a definite cutting speed 
pr which the tool would last practically an indefinite length 
of time. 

(5‘ For a standard tool life of 60 minutes and a standard 
umount of bluntness of 0.005in., as determined by means of the 


CURVES SHOWING EFFECT OF LENGTH OF CUTTINGEDGE ON CUTTING SPEED. 
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Fig. 23 


microscope, high cutting speeds are invariably associated with 
light cuts, and low cutting speeds with heavy cuts. 
. (6) The associated cutting speed for a given area of cut is not 
en by the manner in which the area of cut is made up— 
that is, the influenee of the depth of the cut upon the associated 
cutting speed is exactly the same as that of the feed. This 
— only to carbon steel tools with which cut: of small area 
only are possible ; with high-speed steel tools this condition 
does not apply. 
. ) The associated cutting speed is not reduced or increased in 
ie same ratio as the area of cut may be increased or reduced. 
(8) The associated cutting speed for any area of cut depends 





upon the hardness of the metal which is being machined, a high 
speed being associated with a low degree of hardness or vice versa. 

(9) For a given area of cut with its associated cutting speed, 
the output of the tool acting on steels of various qualities is 
roughly inversely proportional to the tensile strength of the 
respective materials being machined. 

(10) A tool working at a low speed with its associated area of 
eut will remove far more material under standard conditions in 
one hour than one which is working at a high speed with its 
associated area of cut. 

(11) A tool with a long cutting edge has a longer life—under 
similar conditions of area of cut, cutting speed, and hardness of 
metal being machined—than one which has a short cutting edge. 


(To be continued.) 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


BIRMINGHAM UNIVERSITY. 


Sir,—Must we wait for another Lord Roberts to rouse England 
to # sense of her educational unpreparedness ? How long will 
it be, before we realise that, as in the Territorial Force, the 
training in our technical universities is too short ? 

Some time ago I returned to England after completing my 
education abroad, where I studied at two German technical 
universities and went through a course of practical training in 
German works. Icannot but express my surprise at the lowness of 
the standard required at home. ‘lo prove this, let us compare 
the latest programmes of Birmingham and Darmstadt Universi- 
ties as regards mechanical engineering. 

One must regretfully admit that the German is better arranged. 
The different programmes are placed together and contain 
numbered lists of the subjects read, with the hours devoted to 
each. A numbered syllabus of lectures is given, which enables 
the students to see at a glance what is studied, and makes it 
— for them to choose any supplementary subjects they 
ike. 

Further, there is a detailed list of tours and excursions—some 
twenty-eight in number—undertaken during the past year by 
professors and students of engineering, chemistry, and archi- 
tecture, in which they visited various towns, works, &c., through- 
out Germany, Switzerland, and Italy. There is nothing corre- 
sponding to this in the English publication. 

The passing out examination of the German public schools, 
required of all undergraduates, is considerably harder than the 
* entrance ”’ to an English university, yet the German course for 
architecture, chemistry, and engineering is four years in length, 
compared to the three generally required in England. German 
engineering students must go through at least one year’s training 
in a works before taking the final examination. 

Neither the time table at Darmstadt nor at any German 
university is filled to its full capacity with subjects necessary 
for the examinations, as seems to be the case at home, and for 
two reasons. To avoid overtiring the students and to enable 
them to hear lectures that improve their general education, thus 
giving free play to the self-education, so much under discussion 
at the present time. The German programme devotes in general] 
more time to any given subject than does the English, and is there- 
fore more thorough, 

The following lectures given at Darmstadt do not appear to 
be part of the curriculum of mechanical engineering at Bir- 
mingham. As part of the four years’ course we have water 
power plant, industrial politics, principles of law (contract, &c.). 
factory planning, machinery planning, heating and airing, 
national economy. Then, during the course it is recommended 
that the lectures on literature and history, patent law, protective 
measures against accidents to workmen and several others 
should be attended. Lectures are also held on Socialism and the 
workmen’s question, finance, credit, and banking, national 
income and the formation of classes. 

Now, what are the views of the university authorities on the 
subjects enumerated above ? They must either (1) disapprove 
or (2) approve of their being read. If (1), on what grounds do 
they place themselves in opposition, not only to German, but also, 
I believe, to French practice. If (2), why do they not create 
fresh chairs ? If they have not the money, three courses appeat 
open to them. (a) ‘To ask for funds from the town, the county, 
or the Governinent ; (6) to ally themselves with other universi- 
ties to urge the Government to give them a larger grant or to 
empower them to levy a university rate on counties in the 
neighbourhood of university towns ; (c) to reduce the number of 
faculties. We English pride ourselves on our thoroughness. I 
ask, with all deference, is the Birmingham programme thorough ? 

The era of ** mixed ’’ works dawned some years ago, and they 
will become the works of the future. Our consular reports from 
Frankfort-on-Maine show the parlous state of the German “ pure’ 
works, due to the former’s competition. When the “ mixed ” 
works increase in England the same fate will overtake the “* pure ” 
concerns—7.e., not owning their own sources of raw material 
on this side of the North Sea. What have the university 
authorities done to meet these changed conditions ? Practically 
nothing. Or do they corsider that the English course gives 
any lectures equivalent to the numerous chairs on the above 
subjects at a German university ? What training are they giving 
to the future engineers, who may ultimately hold in their hands 
the fate of vast concerns owning iron and coal mines, docks, 
canals, railways, cableways, blast furnaces, water-power stations, 
rolling mills, and erecting shops ? Can they maintain that our 
training is in any way to be compared with that given in Ger- 
many ? 

We complain of the difficulties that beset a long theoretical 
course in this country. The universities, I think, are largely to 
blame. Why do they divorce theory from practice and grant 
degrees without insisting on at least one year’s previous training 
in a works? Do they imagine that a few hours a week in the 
university workshop can be substituted for this ? The university 
degree must be given after a long practical as well as thevretical 
course, and should not be based on the results of the latter alone. 

The authorities may be afraid that if an engineer be not 
employed before he is twenty-five or twenty-six he will find it 
hard to obtain a post ; but modern conditions demand a more 
lengthy training than was formerly necessary. Let them state 
boldly what they know to be the irreducible minimum of instruc- 
tion required. Compromise is at once the strength and the weak- 
ness of our race ; there must be none as regards technical education. 
The best is good enough for us, should be our motto. Of course, 
it will be difficult to convince people. In order to strengthen 
the hands of the universities a Technical Education League must 
be formed, with a definite programme, and propaganda made 
throughout the country, ere we can hope to rouse public opinion. 

Is it too much to hope that one or more public-spirited manu- 
facturers will come forward and provide funds for starting this 
league ? An engineer, with a thorough knowledge of French and 
German, should be sent to visit a few works and to attend, say, 
a dozen lectures at one or two of the technical universities in these 
countries, to be followed by a similar tourin England. He should 
issue a confidential report ; the advice of perhaps three educa- 
tionalists would then be taken, and programmes for engineering, 
chemistry, and architecture would be published, as the principles 
of the league. At the same time, technical education for the 
workmen on the thorough system in use in Germany would find 
a place in the propaganda. 

These are, I know, very hard words, but I would ask it to be 
remembered that I am speaking from personal experience, 
acquired in England, and during the time I spent in Germany— 





a time when I had many opportunities of studying German 
industrial and economic conditions—and from facts obtained 
in visits to firms such as Krupp, as well as during a students’ 
tour to various towns extending from Duisberg to Emden and 
Bremen. 

Birmingham is one of the most important towns in the king- 
dom. If we can persuade her university to move we shall have 
gone a long way towards the educational reform of our country. 

November 17th. G, E, Mappin, 


WORKSHOP MANAGEMENT. 


Sir,—I have read with much interest and a great deal of 
sympathy your leading article on this subject in this week’s 
issue, and, while agreeing with you in the main, I feel that 
without going to the extremes advocated by “‘ scientific 
managers’ in the sense in which you use the term, there are 
many ways in which the average works management in this 
country can be assisted and improved. Some of these you 
mention, and doubtless many more occurred to you. 

Raw materials are tending to rise in price. ‘The selling price 
cannot rise in proportion ; the margin is constantly diminishing, 
and it is only by careful and intelligent manipulation of coal, 
labour, and standing charges that a profit can be obtained at all. 

You observe that the proof of factory management is to be 
found in the sales department. This is very true, as if the 
production manager knows his business the sales department will 
flourish, because he is producing at such a figure that he can gain 
an advantage over his competitors either in quality or price, 
or both. 

The crux of the whole question is education, and what school 
exists for teaching works management ? I think that it may 
safely be said that no school exists, and that every factory or 
works has to do its own training. There are several broad 
principles that apply to all trades, and, although each trade has 
its individual problems, these can rapidly be surmounted by a 
man of intelligence who is sound on general principles. The 
trouble is that there is little opportunity for production managers 
and their assistants to meet and exchange ideas on the thousand 
and one problems that affect economical production, and as, in 
consequence, each man is limited in a peculiar degree to his own 
environment and trade, it is becoming increasingly difficult to 
get a good man for works manager when he is wanted. 

In order to meet this state of things, an association called 
“The Production Managers’ Association ” is in the process of 
being formed in London, with the following objects :—-The 
dissemination amongst those directly concerned in works 
management and the control of production of an extended 
knowledge of modern methods of economical manufacture, 
works organisation, and equipment; the provision of oppor- 
tunities for the interchange of ideas on production and production 
control ; the study of international methods of production. 

Its offices are at Weavers’ Hall, 22, Basinghall-street, E.C.; 
its members meet at intervals during the winter months, dine 
together, and spend the evening listening to a short address on 
some subject of common interest connected with works manage- 
ment and factory design, and discussing the various aspects of 
the question afterwards. In the summer months they visit 
different works and otherwise amuse themselves. By this 
means it is hoped that the objects of the Association will be 
fulfilled and an opportunity given to gentlemen who each in their 
own way are engaged in the same task to meet each other and 
widen their knowledge of the problems met with in the different 
trades which comprise the commerce of the country. 

I have been asked to become the hon. secretary of the Associa- 
tion, and I have consented because I ain keenly interested in 
factories, their design and organisation, and I feel that the 
Association will be useful. 

Under ordinary circumstances I would not have ventured to 
trouble you with the matter, but as the objects of the Association 
are so germane to the subject of your article, I fee! it unnecessary 
to make any excuse for drawing your attention to it. 

Hav WILLIAMS 


D 


London, November 15th. 








THE INSTITUTION OF CIVIL ENGINEERS. 
OCTOBER EXAMINATIONS, 1413.—PASS LIST (énterim). 

Studeniship (52).—L. W. Atkinson, W. J. P. Bewley, H. E. 
Beyer, H. D. Bindley, J. Briggs, iun., R. Briggs, J. F. Burges-, 
H. V. Butterfield, A. R. Collis, A. G. Connell, G. H. H. Cook, 
H. D. H. Court, W. B. Davies, P. Dobie, N. Drake, R. Drake, 
J. Dyke, H. Elliott, J. T. Fitch, J. E. Fitzsimons, G. A. W. 
Flynn, C. W. George, B. F. Glover, J. S. Gordon, W. H. Gratrix, 
J. H. Grose, A. W. Hall, J. J. A. Hayman, A. P. Humble, J. D. 
Johns, M. M. Jones, H. H. Kelley, A. H. Langdon, D. W. Lans- 
down, R. MacDonald, W. F. Mead, (. J. Morris, L. G. Paling, 
G. A. Parker, P. G. Pickwell, W. R. Potter, A. E. Simpson, 
N. Singh, P. Thistlewood, R. O. C. Thomson, W. H. Wade, 
T. H. Watson, V. Watson, F. W. Watts, H. M. Weyman, E. 
Wiltshire, P. R. Worrall. 

Associate membership.—Candidates examined in London (101): 
Whole examination (57).—S. H. Ash, A. J. Ball, J. E. Barton, 
J. H. Baxter, A. C. Bingham, A. F. Campbell, E. H. Colgrove, 
R. A. Collett, W. Cowan, G. Davy, G. W. Dodds, A. H. Elliott, 
G. MeL. Gibson, C. E. Glasspool, M. Gleghorn, J. M. Gotto, 
I. C. R. Haddow, J.de V. Hazard, B. Heastie, A. T. Hill, G. R. 
Iago, E. C. Ingleby, E. Ingoldsby, D. F. Irving, F. W. Jones, 
H. Leadbeater, A. E. Leek, S. O. Limby, I. Lloyd, L. N. Lloyd, 
J. O. Lucas, E. MecLauchlan, F. Majer, S. M. Mason, R. G. F. 
Maunsell, W. D. Morgan, E. C. Oakes, W. C. Oram, R. Fitz-F. 
O’D. Peet, H. Pool, C. F. Randall, R. Richmond, FE. F. Roberts, 
J. A. Roberts, 8S. T. Robson, J. Rowbotham, J. W. Searcy, 
C. F. Shaw, B. W. T. Smith, 8. S. Sohl, L. C. Stanley, J. H. 
Stephens, T. B. Stewart, J. M. Trelawny, J. Urquhart, H. J. 
Williams, C. B. Wilson. 

Examination completed by pass in Setion P (18): General 
knowledge and Section A passed previvusly.—F. W. Anderson, 
N. Ayris, E. Black, A. G. Bush, F. H. Colebrook, H. Cottam, 
G. Fraser, B. A. E. Heilig, R. D. T. Jones, R. A. Lay, A. B. Potts, 
C. G. G. Robson, D. G. Smith, H. C. Sturgeon, J. C. Symonds, 
W. H. Thompson, D. Wallwork, T. W. Wrage. 

Passed. in part (26): General knowledge and Section A only of 
scientific knowledge (24).—R. Beveridge, F. S. Cutler, R. H. 
Davies, W. M. G. Dawson, J. Gair, A. P. Harcourt, C. F. B. 
Harvey, E. D. A. Herbert, A. P. H. Holmes, H. M. Jameson, 
W. L. Jenkins, D. H. Johnston, R. C. Leach, E. McGregor, 
F. W. Massey, F. A. Moore, G. M. Prescott, D. B. Richardson, 
E. F. Smallbone, A. A. P. D. Stone, H. L. Tate, G. H. Thornhill, 
C. H. Traill, G. L. Wa*son. 

General knowledge only (2).—H. A. Chamber:. J. H. Sagar. 

The results of the examination held abroad will be announced 
shortls. 








Removine Rust From Iron.—It is often very difficult and 
sometimes impossible to remove rust from articles of iron. Those 
which are thickly coated are, says a contemporary, most easily 
cleaned by being immersed in a solution, nearly saturated, of 
chloride of tin. The length of time they remain in this bath is 
determined by the thickness of the coating of rust. Generally 
twelve to twenty-four hours is long enough. The solution ought 
not to contain a great excess of acid. On taking them from the 
bath the articles are rinsed, first in water, then in ammonia, and 
quickly dried. The iron, when thus treated, has, it is added, 
the appearance of dull silver. A simple polishing gives it its 
normal appearance, 
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MACHINE FOR DRYING AND CONDITIONING GRAIN 


JOHN GIBBS AND SON, LIVERPOOL, ENGINEERS 




















DRYING AND CONDITIONING MACHINE FOR, ENGINEERING PROGRESS ABROAD. 


T i eee Z I , Dvurine the past few weeks there has been an almost 
ti pr 2 . sites 1E muly DY a C ey — the Institu- | continuous stream of engineers and agents of engineering 
ion Of Mechanical Engineers directed attention to many | £;: 3 . i , S y 
: é : rms proceeding from Europe to Sout d Ce l 
questions connected with the treatment of grain, and we | F a ; Piss er see 
“ . & , i | America, attracted by the large number of constructional 
think readers who heard that paper will be interested in a | projects which many of the Latin-American States are 
new type of machine for drying and conditioning corn, | either undertaking or proposing to undertake during the 
which is being introduced by Messrs. John Gibbs and Son, | coming year. At no time have the prospects for engineer- 
- 7 we i > sete = i. Se aes : ° ° . e 
Duke-street, Liverpool. The machine consists of two or | ing firms doing remunerative business with Spanish 
more cylinders set at a slight inclination to the horizontal. | america appeared brighter ; but whereas a few years ago 
Thes »uli > ¢ -arrie ¥: _ _ 7 7 a id = ? * . 
hese cylinders are carried on central spindles revolving | such contracts were confined to practically but a round 
in bearings in a framework at each end, and are caused to | half-dozen British, German and French firms, to-day the 
+ P ‘ : , er > ,g¢ > oni . 7 7 sad ie “ 
rotate at a slow speed by any suitable means, such as | competition has become intensely keen, and is rapidly 
“orm -oves 17 ahs 2 > ny | Py . ~ “ sg 
worm-gearing and chains. ; A graduated perforated tube | becoming keener. The half-dozen tenders, which even 
si throughout the whole length of each of these | the wealthiest and most enterprising among the Latin- 
gio beat ers, and through there tubes air is blown by means | American countries succeeded in attracting in connection 
of fans, warm air from 120 deg. Fah. upwards through | with their projects, have now swollen to something like 
the upper tube, and cool air through the lower return tube. | thirty or forty, while to the ranks of the British, German 
The grain to be dried is fed into the top revolving cylinder | and “French contractors have been added others from 
from the hopper, and while travelling along its full length | North America, Belgium, Italy, Austria and Switzerland. 
comes in contact with a series of vanes or beaters which | Nevertheless, it is satisfactory to be able to state that by 
— it to fall on the perforated tube through which the | far the larger proportion of the governmental contracts 
air-b = is introduced. Upon reaching the end of the already arranged have been, or will be, entrusted to 
a cylinder—the length of time taken in the process, | British firms, while the prospect of further important 
veing yin by means of screws to adjust the inclination | orders, for which the necessary money is now being raised, 
of the cylinder—the grain falls into a hopper at the other finding their way in the same direction, 1s very promising. 
end, from which it is conducted into and through the 
lower cylinder through which cool air is blown. Our | Bolivia. 
OTE. NY : Petry 
illustration i: ie ; 
eee A very ambitious programme for new railway con- 
Me rs. Gibb = remises. It i ri en b : anaes baa struction has been put forward by the Bolivian Government, 
Messrs. G Ss >mises. s i . : : 
apie P : he waive while a large number of enterprises undertaken by private 
electric motor, and the air from the blowers is warmed by individuals and corporations is also in prospect A 
being passed through the electric heaters show SOR . zi ' praca re 
g passed through the electric heaters shown. For | concession of some importance is that obtained from the 
commercial work on a large scale more economical methods Government for a new line from the capital—La Paz to 
of warming the air will suggest themselves to milling Puerto Brais, or some other point on the river Beni in the 
‘noine S 7 P . 4 ? . : § 3 2 
engineers. T “ temperature of the air required for neighbourhood. Another project is a line from Santa 
treatment wil » of siiutoon ac Sageocan 4 according to the nature Cruz, or some other suitable point on the Puertc Rojas 
and condition of the grain and the time allowed for its ea Paceto Suarez on the river Paraguay where a iow 
: Suarez, p , 
assage roug =) 2 >, ° : . . of Ri ° 
passage through the machine port is to be built. A third project is fer a line from 
| Potési to Sucre, with an extension to Lagunillas, or some 
| A ¢ r : ; 
| other point between Abapo and Villa Montes. A single 
| syndicate has undertaken the three enterprises referred to, 
| and it has already deposited the sum of £80,000 as a 











| guarantee that the work will be completed within the 
period, and upon the terms mentioned in the concession. 
The Boiivian Government undertakes to issue a sum of 
£50,000 for each £45,000 expended by the Syndicate, the 
said sum of £50,000 being in bonds becring interest at the 


DEVELOPING THE TEES. 


Tue North-Eastern Railway, in co-operation with the 
River Tees Conservancy Commission, is projecting a 
great scheme for the development of the port of Middles- é c 
brough. The scheme comprises the construction of a | rate of five per cent., such interest being guaranteed by 
river wall and quay on the Yorkshire side of the river. | the Government, the guarantee to remain in force for the 
The object sought in building the quay, which will be about | term of twenty years from the date of the opening of the 
a mile in length, is to afford facilities for traffic which cannot | line to public traffic. 
be conveniently handled in the Middlesbrough Docks. 

The quay will be a deep-water one, available for vessels | Cuba. 

at all states of the tide. The railway company is pro- It is the intention of the United Railways of Havana 
moting a Bill in the next session of Parliament tc empower | and Regla Warehouses, Limited, one of the oldest-estab- 
In addition to the deepening of | lished and hitherto one of the most successful of the several 
the river and the construction of the quay the company is | British companies operating in Cuba, to extend the 
seeking power to erect warehouses and buildings, and to | scope of its operations in the form of new construction in 
construct all the necessary approach roads and connecting | several directions, and in this connection it is intended 
railways. Jt is seeking, in fact, to provide all the essen- to seek an extension of the existing powers, which will, no 
tials of a thoroughly up-to-date, completely equipped, port | doubt, be granted. It is felt, however, in view of the 
for dealing with a world-wide traffic. The appearance of | experience of the Cuban Ports Company, which has lately 


it to carry out the work. 


the south bank of the river will be entirely altered. By | been ruthlessly deprived of its concession by the Cuban 
means of the river wall or quay the company will acquire | Government, that this is by no means a favourable time 
and enclose the foreshore, and the great tracts of reclaimed for the investment of further capital in engineering 
land in tho vicinity which now lie derelict will probably | enterprises in Cuba. 
be speedily occupied by works and buildings. 


It may be, however, that the United 
| Railways Company will reconsider its decision to invest 


=. 
further capital in an island, the Government of whi 

has evinced so little good faith towards its foreign “an 
In the meantime, several North American engtanas 
firms have appealed against the quashing of the ones mg 
to the British Company, such firms including. = 
Sanare and Triest Company of New York ; Mac Arth he 
Perks and Company, of Ottawa and New York - = 
Michael J. Dady Company, of Brooklyn, N.Y, . and he 
Bowers Southern Dredging Company of Galvest : 
These companies hold contracts invelving payin 
them of approximately $14,000,000 (£2,800,000), _ 
dredging Havana and Santiago harbours and i), buildi : 
docks and bulkheads they have already expendet 
$5,000,000 (£1,000,000), while for the purpose of a 
pleting the works they claim to have expended $2,000,005 
(£400,000) further in plant and equipment. ‘lhege fir: 

would lose most of their neavy outlay for this plant ‘ad 
equipment, as well as the balance due to them on the 
contract, should the annulment of the concession granted 
by a former Cuban Government to the Cuban Port 
Company be persisted in. ; 


Peru. 

Reference has aiready been made in these columns t, 
the Callao Port project, comprising a breakwater froy, 
La Punta to San Lorenzo, which, if carried out, yjj 
restore Callao to something of its ancient prestige, '[}, 
breakwater would have a length of 4250 lineal 1. tres, and 
would provide the port with a magnificent harbour 
already land-locked on three sides. The modervii facilitie, 
which are proposed, include a number of bonded ware. 
houses, the lack of which has been much felt in the past 
and which will now become absolutely necessary for thy 
increased coasting trade and traffic which are anticipated 
in view of the opening of the Panama Canal. In eo. 
nection with this, as with many other engineeriny 
undertakings, various dismal prophecies are bein, indulged 
in, not alone in connection with the physical obstacles 
which the contractors are destined to meet, but in rela 
tion to the delay which it would be difficult accurately 
to estimate. It is at least a favourable feature that Mr 
Krause, recently associated with the Dutch Ministry of 
Public Works, and already well and favourably know) 
for his work in Chile, has been engaged to prepare pre 
liminary plans fer the project. It is understood that this 
eminent engineer has already officially informed th: 
Peruvian Government that “ there exists no obstacle to 
the successful carrying out of the scheme,” a conclusion 
at which he seems to have arrived after the preliminary 
surveys were completed in July last. j 


Uruguay. 

Some considerable disappointment has been occasioned 
by the slow progress which has been made in connection 
with the port extension works at Montevideo, an cniterprise 
which, in spite of advice to the contrary, the Government 
has insisted upon undertaking upon its own account, 
Much adverse criticism has likewise been passed upon the 
soundness of the plans adopted, which are said to dis 
play great ignorance in many important particulars, 
and certain it is that unexpected delays have occurred in 
the building of the superstructures. It is claimed that an 
insufticient study of the subsoil was permitted to pass 
unchallenged before planning the line of the new works, 
while the superstructures were left to the last moment. 
The entire programm:* called for the completion of th: 
work in five or six years from the time that the project 
was decided upon and the contracts entered into. But 
at the present rate of progress it would seem that ten 
years at least must elapse before the undertaking can be 
completed. When the works now proposed are finished, 
however, the port of Montevideo should rank as one of the 
best in the world as regards safety, convenience and 
rapidity in shipping operations. 


Brazil. 

Sir John Jackson, Limited, which has already carried out 
several important engineering projects in South America, 
has just received a further contract for the extension cf 
the Rio de Janeiro Harbour, a contract repzesenting a 
value of £1,500,000. 








SociaL Eventnc.—The workpeople of A. Reyrolle and Co 
held their annual whist drive and dance in the Hebburn Co 
operative Hall on Friday last. The event was the most success 
ful on record. After whist and supper prizes for the works 
annual sports were presented by Mrs. Reyrolle, who received 
a handsome bouquet from the workpeople. Mr. H. C. Stuart, 
of the purchasing department, then moved a vote of thanks to 
Mr. Reyrolle. This was seconded by Mr. P. Wright, of the 
switch department, after which Mr. Reyrolle replied. A_pro- 
gramme of dancing, &c., followed. 


Mr. Harry S. Watnwricut.—Many of our readers will learn 
with regret that Mr. Harry 8. Wainwright has decided, owing 
to indifferent health, to resign his appointment as chief loco- 
motive engineer of the South-Eastern and Chatham Railway. 
Mr. Wainwright is barely fifty, and he is giving up his work at 
an early age. He is the sen of Mr. W. Wainwright, who was 
chief carriage superintendent to the South-Eastern Railway, 
and who was succeeded in that position by his son in 1896. It 
was on the amalgamation of the South-Eastern with the Chatham 
and Dover Railway in 1899 that Mr. Harry Wainwright received 
the appointment he is now surrendering. We under-iand that 
Mr. R. Maunsell, of the Great Southern and Western Railway 0! 
Ireland, has been appointed Mr. Wainwright's successor, and w ill 
take up his duties on December Ist. 


InstITUTION OF PETROLEUM TECHNOLOGISTS.—A_ mecting 
of those who had agreed to act as guarantors of the Institution 
of Petroleum Technologists was held at the Society of Arts on 
Friday, November 7th, Sir Boverton Redwood occupying the 
chair. In opening the meeting the chairman remarked that the 
list of guarantors was a very representative one, embracing 
eminent technologists and those engaged ‘in the commercial 
departments of the industry. Sir Boverton Redwood was 
elected President, and Mr. Leonard V. Dalton and Mr. Sydney 
H. North gave their services as secretaries for the first year 
gratuitously. It was decided that the Institution should be 
registered under the Companies’ Acts. The offer of Mr. East- 
lake to provide office accommodation for the Institution at 17, 
Gracechurch-street, E.C., was accepted. It was suggested that 
if possible the inaugural meeting of the Institution should be 
held about the middle of January. The chairman stated that 
they already had a list of over seventy names of those who had 





applied for membership. 
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PRESSURE RISES. 
On ‘Thursday night of last week Mr. William Duddell, 


President of the Jnstitution of Electrical Engineers, 
Jelivered the opening address of the session. He explained 
th t last year in his address he had drawn attention to 
pn «ections of electrical science and industry which 
he thought were being to some extent neglected by the 
Institution. This year he proposed to revert to a practice 
which was much more frequent in the early days of the 
Institution, namely, to give @ more technical address, 
chose as his subject “ Pressure Rises.”’ 


the 


nd he : : ; 

a Under the heading of “ Pressure Rises’? he included 

any rise in pressure above its normal value, but he excluded 
’ jental pressure rises which might occur should 


se acc ° 
eg ed of a generator become unduly high or should the 


current from a@ high-tension source get into a low-tension 
and discussed only those cases which take place 


circuit, ° 2 
duri.z the apparently norma! operation of the station 
or during faults on the mains. 


The principal causes of pressure rises might, he said, be 
broadly divided into threo classes :—(1) Resonance ; 
(2) switching ; (3) ares and sparks. 
Taking resonance first, Mr. Duddell said that an electric 
circuit: which covtained self-induction and capacity had, 
as was well known, a free period of its own, and electric 
oscillations might be produced in it provided that the 
resistance did not exceed a certain limit. Tf an alternator 
was connected to such a circuit, and if the period of the 
cireuit were the same as the periodic time of the alternating 
E.M.F., then very violent oscillations might be set up in 
the circuit. He then went on to say that the most general 
cage that oceurred in practice was a long unloaded cable 
which was connected to an alternator. In this case the 
gelf-induction in the circuit was mainly the self-induction 
of the alternator itself. The capacity was the capacity 
of the cable, for unless the cable was very long it might 
be considered to act in just the same way as a condenser 
connected to the terminals of the alternator. In this very 
ordinary case resonance might be expected to take place 
if the period 1, of the alternator was the same as the free 
period of the circuit. It might be thought that this case 
would occur very frequently, but it did not do so under 
normal working conditions. 
It was easy, he seid, to show that in order to obtain 
resonance at any frequency the capacity current taken 
by the cable under normal voltage must be equal to the 
short-circuit current of the generator at normal excitation 
and at the frequency considered. No station could very 
well be run in this condition, as it meant that the capacity 
current of the cables considerably exceeded the normal 
output of the generator. Although he had observed many 
cases of resonance of a third, fifth, seventh, and highér 
harmonics, he had seldom seen cases of resonance of the 
fundamental, but to one of them he referred later. 
With modern alternators resonance seemed, continued 
Mr. Duddell, to have practically disappeared in this country. 
In the early days he had some bad cases to investigate 
when resonance of one or other of the harmonies took 
place, which either caused failures or difficulties in regulat- 
ing the voltage. With the modern machines the third, 
fifth, and seventh harmonies were generally so small that 
there was no trouble from their resonating. Resonance 
of the higher harmonics was more likely to take place, but 
owing to the very much greater losses due to eddy currents, 
hysteresis, &e,., the resonance of these higher harmonics 
did not in general attain a serious magnitude, especially 
if there was any load on the machine. 
After having given a few examples of resonance of the 
higher harmonics observed in generating stations when 
the alternators were connected to feeders on open circuit, 
Mr. Duddell, went on to explain how important it was that 
alternators should never have their speed run up cr down 
when excited and connected to cables on open circuit, for 
fear of passing through a possible resonance of an upper 
harmonic, In this connection he drew attention to the 
case of switching off at the generating station a feeder 
connected at its far end to a running motor or rotary con- 
verter.» When the switch opened under such conditions 
the cable was left connected to the running motor or rotary 
converter which acted for a short time as a generator. 
As the machine slowed down there was a considerable 
risk of a resonance, the more so as the self-induction of the 
motor or converter might be high enough to give a reson- 
ance even of the fundamental, and examples were given of 
this effect. : 
Mr. Duddell then repeated that in order to get resonance 
the cable system should be on open circuit. If the cable 
system had a number of transformers connected to it, the 
secondaries of which were on open circuit, the risk of reson- 
ance was still present because the magnetising current 
taken by the high-tension side of modern step-down trans- 
formers was so small as hardly to affect the conditions. 
Direct ly there was any appreciable load on the system the 
risk of a serious resonance became very small and rapidly 
vanished, . i 
It was necessary to point out, he said, that should, 
owing to any cause, the load be suddenly switched off the 
ends of long feeders so as to leave them unloaded and 
connected to the generator there was the probability of a 
pressure rise due to the combination of resonance, a rise 
in the speed of the generator, and interrupting the current. 
Mr. Duddell then pointed out that there were certain 
special cases in which resonance of the fundamental might 
‘Appear in unexpected ways, and he illustrated the state- 
ment by examples. He then went on to say that in two- 
phase or three-phase systems a number of combinations of 
the cables and transformers e: isted where, if a connection 
were opened, or during switching, the self-induction of 
the transformers might be in series with the capacities of 
the feeders, as pointed out by Steinmetz, and in summing 
\\p this portion of his address he remarked that it might 
he said that resonance at the fundamental frequency was 
oe pies dangerous when it did occur, and that reson- 
prvtlle. n upper harmonic was much more frequently 
me served, but with the good wave forms of modern turbo- 
> ae ser Lr goer of the upper harmonics were 
ae 7. 1at their resonance did not generally produce 
Y dangerous pressure rise. 
a, pier Fie to the second heading, ‘“‘ switching,” 
of hse Bla nae that in switching apparatus in and out 
pn fie re was a certain number of cases in which the 

ssure might rise considerably above the normal irre- 





spective of any arcing or sparking which might take place 
at the contacts. The best known was probably the 
ordinary case of opening an inductive circuit such as the 
field coil of agenerator. If the rate at which the current was 
suppressed was sufficiently great very high voltages could 
be produced, because the whole of the energy that was 
stored in the self-induction was set free, and must be either 
dissipated or stored in some available condenser. If 
an uncharged condenser was, he continued, suddenly 
switched on to a generator, then in the general case the 
potential difference between the terminals of the condenser 
would rise not only to that of the generator, but would 
overshoot the mark, and might, in the extreme case if 
there were no losses, reach twice the valve. This was 
analogous to the ordinary case of the ballistic galvano- 
meter in which, when the damping was small, the initial 
deflection on switching it into circuit was twice the steady 
deflection. There were, therefore, two fundamental cases 
in which pressure rises might easily occur in practice, 
namely, when inductive circuits were suddenly opened 
or when condensers such as cables were suddenly charged. 
Examples were then given of the effects experienced when 
switching on a capacity. 

After repeating that no rise of potential took place when 
switching off a condenser, Mr. Duddell went on to explain 
that if sparking or vibration took place at the contacts the 
effect he had mentioned might occur, and he illustrated 
his statement by examples. The results of a very large 
number of tests of switching on and off cables on open 
circuit showed, he continued, that in general on switching 
on the cable, if no sparking took place, the peak rarely 
exceeded twice the R.M.S. voltage, and that there was no 
rise on switching off. If, however, vibration of the con- 
tacts took place or sparking, then the peak might be more 
serious. If the switch was in good condition, however, the 
upper limit of the peak might, he thought, be safely taken 
at three times the R.M.S. voltage. As all cables and 
apparatus should at least be able to stand safely twice 
the working voltage for short periods, to switch on a cable 
should be quite safe provided no serious sparking takes 
place at the contacts. 

The case in which the circuit had both capacity and self- 
induction was next considered, and it was pointed out that 
in this case oscillations might be produced if the resistance 
were low enough. It was shown that in a very long cable 
the wave travelling along the cable continually diminished 
in amplitude and lagged behind the generator in phase. — If 
the cable were electrically very short there wou'd be 
practically no diminution in amplitude or change of phase 
while the wave progressed along it. This was in general 
the case for the underground cables and power lines in 
this country at ordinary frequencies, and under these con- 
ditions the cable might he considered to be replaceable 
by an equivalent arrangement of self-inductions and con- 
densers, in which the capacity of each of the two condensers 
was equal to one-half of the capacity of the cable, and the 
self-induction and resistance of the coil between them were 
equal to the self-induction and resistance of the whole 
cable. 

Suppose a long line were on open circuit at the far end, 
and that it was suddenly connected to the generator at 
the zero point of the potential curve. Then the wave of 
current flowed down the line, and when it got to the open 
far end it was reflected or turned back on itself and flowed 
back towards the generator. Now, at this reflection at 
the far end, the potential difference of the wave was 
doubled. The wave now travelled back towards the 
generator, where if the generator was assumed to be very 
large the wave would go to eath quite freely and the reflec- 
tion would take place with a reversal of phase and no 
increase in amplitude. The current wave would again 
travel back towards the far end of the cable, where it 
would again be reflected, and it would travel successively 
backwards and forwards and so build up to the steady 
state. Consequently in the steady state of such a cable 
the voltage of the far end might be looked upon as being 
built up on a number of components of different phases. 
The magnitude of the voltage would naturally depend 
upon the phases and magnitudes of these components, 
which depended upon the frequency, the length of the 
line, and its constants. In general the velocity of propa- 
gation of the wave along the line was less than the velocity 
of light, say, from one-quarter this velocity upwards for 
ordinary cables and lines, though nearly equal to it for 
straight wires in space away from other bodies. At 50 
frequency, with a cable having a self-induction of 0.5 
millihenry per mile and a capacity of 0.25 microfarad 
per mile, the velocity of propagation was about 86,000 
miles per second in round figures. Hence the distance 
travelled in one-quarter period, or one two-hundredth of 
a second was 430, so that the quarter of a wave-length 
would correspond approximately to 430 miles. With 
higher frequencies the length to produce the effect was 
considerably shorter, so that the effect could become quite 
marked with the upper harmonics and moderate lengths 
of circuit, and considerable rises of pressure due to this 
cause had been observed in the United States. It was 
pointed out that a load on the end of the line reduced the 
effect, so that on loaded lines it soon became inappreciable. 

Some very interesting cases, Mr. Duddell went on to 
explain, occurred when inductive windings were suddenly 
switched into circuit ; for instance, the high-tension coils 
of transformers, induction motors, or any alternating- 
current apparatus. In this case there might be no observ- 
able pressure rise between the terminals of the coil, but 
yet during the initial stages the full pressure which was 
applied between the terminals of the coil might be so 
unequally divided between the windings as to produce 
locally differences of potential far above the normal. 

Mr. Duddell concluded this portion of the address by 
stating that the whole question of the rate of change of 
current that might take place at the moment of switching 
off was really a question of the suddenness with which the 
are or spark between the switch contacts could be extin- 
guished, for except under very exceptional cases it was 
impossible to break any considerable current without 
some are or spark forming at the contacts. 

In considering the effects of arcs and sparks Mr. Duddell 
said that pressure rises might in many cases be traced to 
the properties which ares and sparks had of facilitating or 
causing rapid rates of change of current. The properties 
of an electric are were somewhat peculiar in that it was one 
of the few electric conductors which was in general essen- 
tially unstable. If the current were increased through an 





ordinary are the potential difference between its terminals 
decreased, producing a further tendency for the current 
to increase, which, if it were not limited by some other 
resistance in the circuit, would tend to increase to an 
unlimited extent. On the contrary, if the current were 
decreased the potential difference between the terminals 
of the are rapidly rose, tending to suppress the current 
altogether. In fact, it was quite well known that it was 
necessary to have a steadying resistance or its equivalent 
in series with any arc in order to reduce the tendency of 
the current to go off suddenly to infinity, or to become 
zero. 

This instability of the arc favoured the sudden sup- 
pression of the current should an are be formed, and 
tended to produce pressure rises if there were any self- 
induction in the circuit, which in practice was always the 
ease. The instability of the arc might be greatly increased 
if the electrodes were kept cool ; for instance, if they con- 
sisted of large masses of good heat-conducting material. 
Further, this effect was increased if the electrodes were 
close together so that they tended to cool the vapour 
column of the are. A transverse magnetic field also made 
the are unstable. Shunting the arc with a condenser 
greatly increased this instability, because should the 
current through the are decrease owing to any accidental 
cause the potential difierence between the terminals of 
the are would increase. This would tend to cause the 
current to flow into the condenser shunting the arc, 
which current would be diverted from the are. It should, 
therefore, tend to reduce still further the current through 
it, rendering the conditions more unstable than without 
the condenser as a shunt. 

Any arcing or sparking taking place in a circuit was, 
explained Mr. Duddell, liable to set up oscillations which 
might give rise to dangerous pressure rises. It was there- 
fore necessary to consider the types of oscillations which 
might be produced by arcs or sparks. The best-known 
case was the oscillatory discharge or charge of a con- 
denser such as was used in wireless telegraphy, and other 
cases were discussed. 

Sparks and arcs, it was then explained, might in practice 
be formed at switch contacts or when faults took place. 
Under normal working conditions sparks mainly took place 
at the switch contacts, but when large currents were being 
broken regular arcing was observed at the contacts. In 
the case of a fault, except a sparking fault to earth with 
both poles insulated, the discharge at once took the form 
of an are. As in switching on and off cables on open cir- 
cuit, pressure rises might be produced should the switch 
contacts chatter in going in or out, so a similar effect could 
easily be produced by sparks between switch contacts if 
they were held stationary and almost touching on suffi- 
ciently high-voltage alternating circuits. In this case at 
the peak of each half-wave a spark would take place tend- 
ing to charge the cable first in one direction and then in the 
opposite. These reversals were naturally attended with a 
pressure rise. When switching off an inductive circuit a 
high pressure might occur should the current be inter- 
rupted suddenly. This well-known effect in the case of 
continuous-current circuits could also take place on alter- 
nating-current circuits when using oil-break switches, 
though it was usually supposed not to be the case. It 
was true that the oil-break switch in general did tend to 
open the circuit when the current was in the neighbour- 
hood of the zero value, but this was not always the case. 

Sparking at switch contacts might also set up oscillations 
along the leads in much the same way as the oscillations 
are set up in wireless aerials by sparking into them at 
their bases. The mere sparking into the lead would not 
in general set up very violent oscillations, because these 
oscillations would have to pass round the generator, but 
should there be considerable capacity between the generator 
and the switch contact oscillations might be set up which 
would pass through the condenser to earth. In this case 
the apparatus situated at the end of the lead might be 
subjected to considerable strain, and might run the risk 
of having its end turns damaged owing to the high- 
frequency oscillations set up along the tead. 

At high voltages any sparking taking place between one 
point of an insulated circuit and earth would set up oscilla- 
tions in the leads, connections, and apparatus. The 
whole circuit might be considered as equivalent to a com- 
plicated acrial system ‘of a wireless transmitter which was 
excited in the manner generally spoken of as plain aerial, 
that was, with a spark between it and earth. The effect of 
this was to set up a number of high-frequency oscillations 
in the system, producing high potentials at all points where 
reflections of the oscillations might take place, such as open 
ends and the connections to apparatus having appreciable 
self-induction. Berg had investigated a number of cases 
and had shown how a spark fault to earth might produce 
very high voltages localised on the end coils of trans- 
formers, &c. 

Turning next to arcs, Mr. Duddell said that he had not 
yet come across a well-authenticated case in practice of 
an arc acting as a musical are and producing dangerous 
pressure rises. It was easy enough to produce them in the 
laboratory, but the conditions in practice did not seem 
suitable for maintaining continuous oscillations. He 
was of the opinion that there was a great deal more risk 
in intermittent arcs maintaining oscillations than from the 
are prodvcing continous oscillations. 

The opening of large currents, whether it were by 
switches or fuses or by faults which burn out, was always 
attended by the risk tnat the current might be suppressed 
too suddenly and that the energy stored in the self-induc- 
tion of the circuit might not be dissipated. In this con- 
nection he was inclined to think that sufficient attention 
had not been paid to the self-induction of the leads and 
cables. 

The exact values of the self-induction and capacity of 
the cables used for carrying continuous currents did not 
seem to have received much attention. Approximate 
calculations could, however, be made. As an example, 
the self-induction of one mile of two 0.5 square inch cables 
laid in non-metallic ducts at 4in. centres was about 
1.6 millihenries, the capacity about 0.1 microfarad, 
and the resistance 0.176 ohm. Taking these figures the 
maximum possible voltage rise neglecting the self-induction 
of the machine was 252 times the current suppressed. 
For 500 ampéres interrupted the limit of the pressure rise 
might thus be 126,000 volts. There was no doubt that in 
many cases of short-cireuit—whether of a continuous 
current or of an alternating current-——the current was very 
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suddenly suppressed. The arc was quenched somehow, 
to use a wireless term. It was easy enough to quench arcs 
with small current, but with medium currents, say, a few 
100 ampéres, the arc appeared to be more stable and a 
large amount of vapour was produced from the electrodes, 
yet the appearances seemed to be that in the case of still 
larger currents the are went out with great suddenness. 
Mr. Duddell finally explained that in order to illustrate 
the pressure rises that might occur in cables due to short- 
circuits, he had prepared a model line, somewhat similar to 
that used by Wagner and consisting of a number of sec- 
tions, which had a total self-induction of 0.24 henry and 
a total capacity of 6 microfarads to earth distributed along 
it. Theresistance was27 ohms. This line might be looked 
upon as representing 10 or 15 miles of cable, in which the 
self-induction, capacity, and resistance per mile were, 
roughly, increased tenfold. Consequently the frequency 
of the line was reduced tenfold. With this line connected 
to the ordinary continuous-current mains it was possible 
to make short-cireuits anywhere along it and to observe 
on the oscillograph the attendant pressure rises. These 
could be quite easily made to repeat themselves, and the 
wave forms could be projected on the screen. The tests 
made with this line indicated how easy it was to obtain 





very considerable pressure rises by means of short-circuits | 


which were suddenly opened, and they. also indicated the 
strain at the end of the line due to the reflection at that 
point of the wave that travelled along it each time a short- 
circuit was removed somewhere along the line. 


but where importance is attached to the goodwill of the 
parties interested, preliminary works are carried out, 
without, however, it is declared, any serious intention of 
further measures being undertaken. It is calculated that 
for works of this character the national debt is already 
burdened with a financial charge of £240,000 per annum. 
Antwerp, too, is pressing claims upon the Government 
for an improved connection with Lidge. Nevertheless, 
the situation in Belgium will be seen to be far from satis- 
factory from the point of view of the canal advocates, 
and the position of affairs already revealed should afford 
plenty of occasion for reflection on the part of the adherents 
to waterway improvements in Great Britain. This is 
all the more necessary inasmuch as the freight rates on 
the Belgian waterways are only cheaper than the railway 
rates for short distances, while for long distances, especially 
in connection with the low railway rates for the transport 
of exports, preference is always given to the railways. 


ee 
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FORTHCOMING ENGAGEMENTS. 
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TO-DAY. 

| THe Institution OF MECHANICAL ENGINEERS.—Storey’s- 
| gate, St. James’ Park, S.W. ** Cutting Power of Lathe Turning 


In conclusion, Mr. Duddell said that he had attempted | 
to summarise as briefly as possible the causes of pressure 


rises. They were numerous. Very small changes in the 
conditions would sometimes make all the difference between 
considerable pressure rises and none of importance. 
Pressure rises were illusive to investigate; time after 
time one would repeat the test without hitting the exact 
condition, and then perhaps at last, after a number of 
trials without having made any apparent change, a con- 
siderable rise would be observed. No faith could be put 
in observations of pressure rises unless they were repeated 
many times. Tests repeated once or twice were not con- 
clusive evidence if a rise were not observed. The import- 
ance of these rises to electrical engineers was well recog- 


nised. 








THE QUESTION OF CANAL v. RAILWAY 
TRANSPORT. 

A CORRESPONDENT writes: —It will probably cause 
some surprise in the circles of British canal advocates 
to learn that they are scarcely correct in including Belgium 
among the European countries which are alleged to be 
expending considerable sums on the improvement of 
waterways. Belgium possesses a system of remunerative 
State railways which are being gradually developed as 
occasion may arise, and it cannot therefore be expected 
that the Government of that country would proceed with 
further canal developments which would be likely adversely 
to affect the working receipts of the railways, but that 
progress in waterway improvements would only take 
place as a relief to the railways, as in Germany, or for the 
purpose of the enlarged canals or rivers serving as feeders 
to the railways or to the seaports. It is probably due to 
considerations of this kind that the attitude of the Govern- 
ment towards the construction or improvement of water- 
ways is described as the weakest point in connection with 
the problem of inland transport in that country. In 
no cireles is this weakness more keenly felt or censured 
than among the ranks of those who are enthusiastic 
concerning the development of the inland waterways. 
As an illustration, it is only necessary to mention that 
over thirty years have elapsed since the Belgian parlia- 
ment sanctioned the enlargement of the canal between the 
coal and iron and steel district of Charleroi and Brussels, 
which is at present only capable of being navigated by 
vessels of 70 tons. The conclusion of this work, which 
would be of considerable importance to the exporting 
industries of Charleroi, having regard to the prospective 
opening of Brussels as a seaport next year, cannot be 
expected to take place within a measurable period of 
time ; and a similar observation also applies to the so-called 
central canal which was approved at about the same time, 
and which is to place the district of the Scheldt in con- 
nection with that of the Sambre. The preliminary works 
which were undertaken two or three decades ago and the 
actual improvement works in progress—-which are very 
far from completion—-have absorbed a considerable sum 
of money, which has placed a heavy burden on the national 
finances without at the same time being of any economic 
advantage. According to the statement prepared a 
year ago by the governor of the province of Brabant, 
the expenditure incurred on the widening of the bed of 
the canal and the locks in the Brussels. Charleroi waterway 
had already amounted to £1,900,000. Yet out of a 
total length of 54 miles, only 28} miles have been dealt 
with, and it is still impossible for an increased traftic 
with larger vessels to be undertaken on this particular 
route. No wonder can therefore be expressed at the 
attitude assumed by the industrial interests concerned, 
which demand that the works already in hand should be 
brought to completion before the Government begins to 
embark upon new schemes of waterway improvement. 

The Belgian Government, however, is confronted with 
a number of applications from other localities. In Flanders, 
the industrial town of Roulers is agitating for a ship 
canal to Bruges ; Eccloo wishes for a new connection with 
the Terneuzen canal; Renaix desires the canalisation of 
the Rhosne, which would place it in communication with 
the Scheldt ; whilst Ghent and Bruges are urging an en- 
largement of the canal leading to Ostend. The interested 
parties in the south have also formulated a demand for 
an improvement in the canalised Maas, and in the east 
an extension of the canal system is being advocated for 
the purpose of assisting in the development of the new 
coalfields which are now being opened up in the Campine, 
Limburg. What is the attitude of the Government 
towards all these schemes ? They all obtain a sympathetic 
reception because no Minister will give a definite negative 
in reply to the interests concerned, even when he knows 
quite well that there is no question of any particular 
scheme being realised. The ofticial reply is generally 


that the projects are or will be taken into consideration, 





| Construction of the * White Star’ 


Tools,”’ by Professor Wm. Ripper and Mr. G. W. Burley. 8 p.m. 


SATURDAY, NOVEMBER 22 
THe INstiruTION OF LOCOMOTIVE ENGINEERS.—Caxton Hall, 
Westminster. Paper: ‘* The Standardisation of Large Express 


Passenger Locomotives,” by Mr. H. N. Dearberg. 7 p.m. 


ND. 





MONDAY, NOVEMBER 


Royat Scorrish Soctrety or Arts —In the Hall, No. 117, 
George-street, Edinburgh. ‘The following communication will 
be made :—* On the Development of the World-Map, with 


Lantern Tlustrations and Models,”’ by Mr. Ellice M. Horsburgh. 


24TH. 


TUESDAY, NOVEMBER 

THe INstrruTion OF Civin ENGINEERS. —Great George-street, 
Westminster, S.W. Paper to be further discussed :-—‘* The 
Dock and Ad;oining Quays 
Ernest Wentworth-Sheilds. 


257TH. 


at Southampton,” by Mr. Francis 


8 p.m. 














WEDNESDAY, NOVEMBER 26ru. 
Students’ 
works and 


visit’ to 
power 


or Civit, ENGINEERS. 
Railway line widening 


THE INSTITUTION 
the Metropolitan 
station, Neasden. 

INSTITUTION OF ELECTRICAL ENGINEERS : BiRMINGHAM Local 
Section. -The University, Edmund-street. Paper: ‘* The 
Characteristics of Insulation Resistance,” by Mr. 8S. Evershed. 
7.30 p.m. 





Royat Society or Arts.—John-street, Adelphi, London, 
W.C. Second ordinary meeting. ‘‘ Zoological Gardens,’’ by 


Dr. P. Chalmers Mitchell, F.R.S. 8 p.m. 

Tue Farapay Socirry.—-At the Institution of Electrical 
Engineers, Victoria Embankment, W.C.  ** A Physico-Chemical 
Study of Amalgams. Part I.: The Electrical Conductivity,” 
by Mr. Ernest Vanstone. ‘* The Influence of a Second Solute 
on the Solubility of Ortho-phthalie Acid,” by Messrs. A. C. D. 
Rivett ard EF. 1. Rosenblum. Dr. T. Martin Lowry will exhibit 
a series of lantern slides illustrating his paper on “* An Oxidisable 
Variety of Nitrogen.’ Discussion will take place on the follow- 
ing papers which appeared in the July issue of “* Transactions,” 
Vol. IX., Parts | and 2:—** A Redetermination of the Elastic 
Modulus of Aluminium,” by Mr. F. J. Brislee ; ‘* The Density of 
Aluminium,” by Mr. F. J. Brislee; *‘ On the Potential due to 
Liquid Contact.”’ Part II!., by Dr. A. C. Cumming and Elizabeth 
Gilchrist ; ** Note on the Electrolytic Determination of Copper 
in Solutions containing Nitric Acid,’ by Elizabeth Gilchrist 
and Mr. A. C. Cumming; “ New Experiments on Colloids,” 
by Mr. T. A. Coward ; ** Over-voltage,”’ a communication from 
Professor J. W. Richards. 8.30 p.m. 


THURSDAY, NOVEMBER 27ru. 
ELectTricaAL ENGINEERS. —Victoria 
“The Characteristics of Insula- 





THE INSTITUTION OF 
Embankment, London, W.C. 


tion Resistance,”’ by Mr. 8. Evershed. 8 p.m. 
THe Concrete Institute..-At Denison House, Vauxhall 
Bridge-road, S.W. Paper: “The Differential and Integral 


Caleuli for Structural Engineers,”’ by Mr. W. A. Green. 7.30 p.m. 


NortH-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.-—Institution conversazione in the Westgate Assembly 
Rooms, Newcastle-upon-Tyne. Promenade concert from 
7.30 p.m. till 8.30 p.m.; dancing from 8.45 p.m. till lL a.m. 


FRIDAY, NOVEMBER 


Puysicat Socrety or Lonpon..—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, S.W. 
“The Expansion of Silica,” by Professor H. L. Callendar, 
F.ReS.; | “The Thermal Expansion of Mercury and Fused 
Silica,” by Mr. F. J. Harlow; “‘ An Experimental Method for 
the Production of Vibrations on Strings,” by Professor J. A. 
Fleming, F.R.S.: ** Exhibition of a Double-fibre String Galvano- 
meter,” by Mr. W. Apthorpe. 5 p.m. 


28TH. 


DECEMBER 

THE Society oF ENGIneERS.—-At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. * The Corrosion and 
Rusting of Iron,” by Mr. Eric K. Rideal. 7.36 p.m. 


MONDAY, Ist. 


FRIDAY, DECEMBER 5rn. 


NORTHAMPTON POLYTECHNIC INSTITUTE.—St. John-street, 
Clerkenwell, E.C. The annual prize distribution. Mr. Cyril 8. 
Cobb, Chairman of the London County Council, has consented 
to distribute the prizes and certificates at 7.30 p.m. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
St. James’ Park, 8.W. The first Thomas Hawksley Lecture 
will be delivered by Mr. Edward B. Ellington, past-president, 
on “ Water as a Mechanical Agent,” at 8 p.m. The President 
and Lady Donaldson will hold a reception at 9.30 p.m. after the 
lecture. Invitation cards will be issued. 


SATURDAY, DECEMBER 


THE INSTITUTION OF LOCOMOTIVE ENGINEERS.—-Caxton Hall, 
Westminster. Paper: ‘* Locomotive Lubrication, Chemical 
and Mechanical Aspects,” by Mr. F. L. Bassett. 7 p.m. 


137TH. 


TUESDAY, DECEMBER lé6ru. 

THe Puystcan Socrery or Lonpon.—Society’s Annua 
Exhibition, at the Imperial College of Science, in the afternoon 
and evening. 

WEDNESDAY, JANUARY 2Ist, 1914, 


THe British ELECTRICAL AND ALLIED MANUFACTURERS’ 
AssocraTIon,—The annual dinner of the Association, 
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THE TRON, COAL, AND GENERAL TRADRg 
OF BIRMINGHAM, WOLVERHAMPTON, An} 
OTHER DISTRICTS, 


(From our own Correspondent.) 


Ironmasters’ Troubles and Wages Relief. 

Ir would be good news if there were any better report 
about the state of trade in this district, but there is yo oar 
intelligence, unfortunately. It is not one ironmaster, Wr 
hundred, who says with undisguised disappointment that 
the bottom seems fairly to have gone out of the*market, se 
prospects up to Christmas are dark. The only hope that iron, 
masters have to look forward to is a lower wages cost at fi 
next ascertainment of the Midland Iron and Steel Wage. Board 
This relief is certain to be ahead, since the ensuing invostigatioy, 
of the employers’ books will include the period when Stafford. 
shire marked bar prices were last reduced. In other depart. 
ments of expenditure, though pig iron may yet further fal), 
coal and coke seem very likely to remain dear, so that iron, 
masters must not anticipate any assistance in this direction, 


Low Prices and Continental Competition. 

To add to the vexed situation of continuously falling 
selling prices, Midland ironmasters still have to reckon with the 
troubles of continental competition, which, as the condition of 
the iron and steel trades on the Continent steadily gets worse 
grows with increasing severity at each weekly market here, 
It is a depressing market factor that Belgian No. 3 bar 
iron, which, though inferior, is of sufficient quality to he useq 
in the manufacture of bright nuts and bolts in the Darlaston 
district and other centres of South Staffordshire, is this wee 
being freely offered at £5 15s. and even £5 12s. 6d. net per ton, 
delivered Darlaston or equal. The lowest quotation for native 
material is £6 12s, 6d. to £6 15s., less the usual 24 per cent, 
discount, so that between the local price and the foreign 
quotation there is a margin of a pound sterling. Under these 
circumstances, it cannot be regarded as surprising that the 
Staffordshire common bar trade is still languishing for want of 
orders, and on ’Change in Birmingham this —Thursday after. 
noon some makers reported that their works were only rinning 
three days a week. In some departments Belgian makers are 
even underquoting Staffordshire firms by 30s. to £2 per ton, 
this, for example, being the case as regards wire rods. Other 
branches of the bar iron trade, besides the very common qualities, 
are also deleteriously affected by the continental competition, 
and unmarked bars are this week fully 2s. 6d. per ton cheaper, 
prices having got down to £6 17s. 6d. and £7, delivered Birming 


ham. Laneashire and North Staffordshire crown bars remain 
at £7 15s.; marked bars remain at £9 to £9 T2s. 6d. and glo 
per ton; common iron plates of North Staffordshire manu. 


facture are £8 15s. per ton. 


Galvanised Iron Situation. 

Galvanised sheets this week are quoted £10) 0s. to 
£10 15s. f.o.b. Liverpool for 24 w.g. material for export, while 
for the home market the price is £11 2s. td. Black 
doubles, are £8 per ton, and steel singles have got down to 
£7 17s. 6d., trebles being £8 12s. 6d. Unfortunately, the situa- 
tion concerning demand in this department of the market shows 
no promise of improvement. For the ten months this year to 
the end of October the shipments of galvanised sheets, it is 
interesting to note, amounted to 631,000 tons, Compared with 
534,200 tons last year and 507,370 tons in the opening ten 
months two years ago. The outlook for the new year is uncertain, 
and very low prices are reported in particular instances. 


heets, 


Curtailing Pig Iron Output. 

Curtailment of production amongst the pig iron makers 
has not yet been carried out sufficiently to restore to smelters 
the control of the market. Yet in the Northampton and 
Leicestershire and Derbyshire districts something like fourteen 
furnaces have, it is understood, been blown out. It does not 
appear that any furnaces have been blown out in Staffordshire, 
but several makers are said to be contemplating damping down, 
Quotations this week for forge iron are utterly without strength, 
and demand is confined within very narrow limits. Northamp- 
ton forge iron has got down to 49s. minimum and on to 5ls.; 
Derbyshire forge, 51s. to 52s. per ton; South Statfordshire 
forge, 50s. to 51s.; and Staffordshire part-mine, 5ls. 3d. to 
52s. 6d. per ton. All-mine hot-air native foundry iron com- 
mands a fairly ready sale at 92s. 6d. per ton. 


United States Inquiries. 

Reports were brought to market to-day in Birmingham 
from some directions of tentative inquiries from the United 
States as to supplies of crude and finished material for certain 
manufacturing purposes. ‘The reports stirred hopes that the 
lowering of the American tariffs may possibly afford an opening 
even for some producers in the Midlands. In better-informed 
circles, however, it was pointed out, as opposed to any such 
expectations that the report was confirmed from America that 
any attempt at exports of pig iron, for instance, from this side 
will be met by the cheapening still further of pig iron prices in 
the American market. On the whole, therefore, local iron- 
masters are not building very confidently upon United States 
inquiries which reach them. The Transatlantic invitations are 
regarded rather as a lever for consumers to be used against the 
big combinations which control the United States iron and steel 
market. 





Steel. 

At date of writing Midland consumers of steel sections 
and plates and rolled bars are anticipating the announcement 
of another drop in prices, following on the reduction announced 
from the West of Scotland. A meeting of makers with this 
object in view has been arranged, but it will be quite the end of 
this week before the decision is come to. 


Constructive Engineering and Railway Wagons. 

The orders on hand in the constructive engineering 
yards of the district, such as bridge building and roofing, are 
sufficient to carry the works well into 1914, and engineers engaged 
on colliery plant and steam boilers also continue busy, with at 
present plenty of forward contracts. Makers of chains, cables 
and anchors in the Dudley and Netherton district are in steady 
occupation, and the heavy anvil trades of Stourbridge and the 
Eye portions of Kast Worcestershire are fully engaged, with 4 
marked scarcity of labour noted. The railway carriage and 
wagon works of the Birmingham and Oldbury centres are only 
moderately active, while the machine tool trades, though still 
maintaining a good volume of business, are less busy than a 
few months ago. 


Dear Fuel and the Iron Trade. 

Complaints in the iron trade that selling prices are 
out of all proportion to the cost of production continue general. 
Iron ore from the Northampton and other adjoining mines is 
relatively dear, and for blast furnace coal ironmasters are still 
paying something like 10s. per ton and for forge coal 9s. per ton, 
with little prospect of relief. When it is recalled that coal ha< 
been procurable in quiet times at 5s. per ton—the difference of 
4s. being equivalent to 5s. on the ton of pig iron—it is apparent 
that the smelters are now in a very tight place. Furnace coke 
also keeps very high, 18s. to 18s. 6d. delivered to the Stafford - 
shire furnaces from the Derbyshire and South Yorkshire and 
North Staffordshire ovens, and this circumstance is of even more 
significance than the_price_of coal proper. Rough ironworks 
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lack for the puddling furnaces is 6s, 6d. per ton at date, and 
silat for Bessemer converter lining purposes at the steel works 
limos. per ton. Puddled bars just now are not realising more than 
hd Se 4 


f4 lds, to £5 per ton. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 


An Uninteresting Market 

THERE was little of interest to note in this market, and 
this wa emphasised by the comparatively small attendance on 
the Iron Exchange on Tuesday. In pig iron there is still an 
absence of speculation, and both buyers and sellers are operating 
with extreme caution, Buying continues to be of a “ hand-to- 
mouth” character, notwithstanding the fact that prices tend 
considerably in buyers’ favour. Finished iron is unchanged, 
put in steel, plates for tank, girder, and bridge work are lower. 
There is no quotable change to note in manufactured copper, 
but tough ingot and best selected show a decline. Sheet lead is 


also lower, and English tin ingots are the turn easier, 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 58s. 9d.; Staf- 
fordshire, 60s.; Derbyshire, 58s. td. to 59s.; Northamptonshire, 
Gls.. Middlesbrough, open brands, 59s, 6d. Scotch (nominal) : 
Gartsherrie, 51s.; Glengarnock, 69s. to 69s. 6d.; Eglinton, 70s.; 
Summerlee, 71s., delivered Manchester. West Coast hematite, 
(js. 6d.; East Coast ditto, 65s., both f.0.t. Delivered Hey sham : 
Gartsherrie, 69s.; Glengarnock, 67s. to 67s. 6d.; Eglinton, 68s.; 
Summerlee, 69s. Delivered Preston; Gartsherrie, 70s.; Glen- 
varnock, 68s. to 68s, 6d.; Eglinton, 69s.; Summerlee, 70s. 
Finished iron: Bars, £7 15s.; hoops, £8 7s. 6d.; sheets, £9 2s. 6d. 
Steel: Bars, £7; Lancashire hoops, £8 5s.3 Staffordshire ditto, 
{8 fs. to £8 7s. Od.; sheets, £9 to £9 5s,; boiler plates, £8 2s. Gd. 
to £8 7s. Gd.; plates for tank, xirder, and bridge work, £6 10s.; 
English billets, £5 15s.; foreign ditto, £4 10s. to £4 12s. 6d.; 
cold drawn steel, £10, Sheets, strips, &¢., £86 per ton ; small 
lots, Pid. per Ib. rods, £843 tough ingot, £75; best selected, 
{76 per ton: copper tubes, 107d.; sold drawn brass tubes, 
8d. brazed brass tubes, 9fd.; condenser tubes, ¥fd.; condenser 








plates, sd.: rolled brass, 7}d.: brass turning rods, 7}d.;) brass 
wire, 7id.; vellow metal, 74d. per Ib. Sheet lead, 24 5s. per 
ton, English tin ingots, £185 per ton. 





The Lancashire Coal Trade. 

The attendance on the Coal Exchange was again below 
the average, and business generally dull. ‘The continued mild 
weather has caused a marked falling off in the demand for house 
coal, and holders are willing to grant Concessions to induce busi- 
ness, ‘There is little change to note in the position of slack and 
engine fuel, and late rates are only maintained with difficulty. 
Shipping and bunkering coal are in moderate request only. 
Quotations: Best’ Lancashire house coal, 17s. 8d. to 18s. 10d.; 
good medium, 16s. 2d. to 17s.; domestic fuel, 13s. 5d. to 14s. 5d.; 
sereened steam coal, Ts, Gd. to 13s.; slacks, 9s, to 10s. 9d. per 
ton, at the pit. 


Coal Mine Explosions. 

At a meeting of the Manchester Geological and Mining 
Society held last week, Dr. John Harger read a paper on * Fire- 
damp in Mines and the Prevention of Explosions.”” The author 
indicated ways by which the fire-damp might be removed 
from a mine and made use of practically. He said there was no 
doubt that in many places fire-damp fairly concentrated might 
be drawn off in large quantities before it had mixed to any 
considerable extent with the atmosphere. By collecting the 
fire-damp in concentrated form, it might be looked upon as a 
valuable asset. For instance, he said one Yorkshire mine gave 
off 4,000,000 cubic feet of fire-damp every twenty-four hours, 
or sufficient to supply several large towns with gas. This 
quantity of gas weighed about 82 tons, and taking into considera- 
tion the more complete combustion possible with gas for heating, 
it was equivalent to 150 tons of the best bituminous coal, and 
if used direct in gas engines, was equivalent for power purposes 
to 200 to 250 tons of coal per day. If by this auxiliary ventila- 
tion, following his plan for removing the fire-damp, but a portion 
of this gas could be utilised the balance of the account would 
easily be in favour of its adoption. In mines which were hot 
and required excessive ventilation to make them workable, 
a system of cooling the air would be better in every way for the 
safety and working of the vit. 


Liverpool Engineering Society. 

The following is a list of the papers which are to be 
read during the present session of the above Society :--December 
3rd, “‘ Railways for Development Purposes,’? by Mr. G. Kenyon 
Bell, A.M. Inst. C.E.; December 17th, “* Modern Developments 
in the Structure and Equipment of Large Buildings,” by Mr. 
Arthur C. Anden, A.M. Inst. C.E.; January 4th, ** The Growth 
of Public Electricity Supply Undertakings,” by Mr. Oswin 
Hanson, A.M.I. Mech. E.; January 21st, “* Heavy Motors and 
Heavy Motor Traffic,” by Mr. T. Molyneaux ; February 4th, 
“The Construction of Aeroplanes,” by Mr. 'T. Sopwith ; Feb- 
ruary 18th, “Some Dam Failures,” by Mr. J. R. Davidson, 
A.M. Inst. C.E.; March 4th, “The Present Position of the 
Sewage Disposal Problem,” by Mr. Gilbert J. Fowler, D.Sc.: 
March 18th, ** The Liability of Employers under the Workmen’s 
Compensation Acts to Workmen Engaged in Engineering 
Works,” by Mr. Ernest W. Pierce ; April Ist, “* The New Bar 
Lightship,” by Lieutenant J. W. Gracey, R.N.R. 


Subways for Pipes in City Streets. 


At a meeting of the Liverpoo! Engineering Society 
held on Wednesday last a paper was read, entitled ‘* Subways 
for Pipes in City Streets,” by Mr. F. T. Aman, A.M. Inst. C.E., 
who said that the constant tearing up of the roads for laying 
hew mains, repairs to those existing, or other public services 
was most disheartening to those whose duty it was to maintain a 
proper surface. As an example of the advantages of a pipe 
subway, the author mentioned one in Victoria-street, Notting- 
ham, which had not been broken open for fifty years, and 
consequently not a penny had been spent in reinstating the 
pavement during that period except for ordinary wear and tear. 
He said tho first question which always arose when subways 
were proposed was as to who should pay or cor tribute to the 
cost. Undertakings of this kind, he said, would come under 
the head of permanent works, and the cost could be defrayed 
hy a Government loan, repayment being spread over a period of 
thirty or forty years. The powers necessary.to enable local 
authorities to construct subways would therefore have to be 
authorised by Parliament, and provisions made to meet the 
objections of the water, gas and electric power companies, 
where such existed. Instead of charging such companies an 
annual rent, a lump sum contribution might be made, calculated 
on what the cost would have been to lay and maintain pipes in 
the street. Where possible, the construction of a subway 
should also include the provision of vaults below the footways, 
and the abutting frontages might reasonably be expected to pay 
tor the use of them. This would be a possible source of income 
which could be adjusted so as to pay the interest on the initial 
outlay, The author concluded his paper with particulars and 
illustrations of subways in St Helens, Glasgow, Nottingham, 





Lond yn and Manche: ter, 


Barrow-1n-Furness, Thursday. 
Hematites. 

There is a quieter tone in the hematite pig iron market 
of this district, und values have further eased down. The 
demand for iron ix easy all round, with buyers showing little dis- 
position to place orders except for small parcels. This applies 
mostly to outside users of iron, for on local account the consump- 
tion of metal continues to be steady, and from present appear- 
ances good supplies will be required for some time to come on 
the part of Barrow and also Workington steel makers, Makers, 
without exception, are well off for orders, and the iron made is 
going into prompt use. Prices have eased down, and makers 
are quoting 68s. 6d. per ton net f.o.b. for parcels of mixed 
numbers of Bessemer iron, and there is a prospect of lower 
values before the end of the year. Warrants are slow, but some 
iron has changed hands, a transaction being noted on Monday 
at 61s. 3d. per ton net cash, the lowest price noted for a very 
considerable time. The stores of warrant iron have been reduced 
further, and now represent in the aggregate 10,891 tons. For 
special sorts of iron there is a good steady demand at higher 
rates than those in force for usual qualities. 


Iron Ore. 

There is a good brisk demand for iron ore, and the mines 
throughout the district are well employed, At the Ullbank 
property of the Millom and Askam Hematite Iron Company 
successful borings have been made, and the directors have been 
advised that the body of ore proven is equal to anything in 
tonnage hitherto found in Cumberland. This is good news, 
and bears out the view often expressed that there is plenty of 
ore still in Cumberland and North Lancashire if only sufficient 
enterprise is shown in searching for it. At Ullbank a shaft 
1000ft. deep is to be put down, and a second shaft will follow in 
due course. Prices are easy, with good average sorts of native 
ore at 15s, and best sorts run up to 22s. per ton net at mines. 
Spanish ore is in steady demand at Its, to 18s. per ton delivered 
for good qualities, 


Steel. 

There is more activity in the steel trade industrially 
than has been the case for some time so far as the Barrow Steel 
Works are concerned, Some weeks ago the bursting of a fly- 
wheel laid off the No. 1 plate mill, which was on light plates. 
The work of repair has taken some time, but on Monday last 
the mill was again put into operation, and now both the light and 
the heavy departments are at work, and some good orders are 
held for local as well as home shipbuilders generally. The rail 
mill at: Barrow is also busy, but nothing industrially is being done 
in either tin bars or steel billets. The hoop mills are well 
employed. ‘The demand for steel rails is active. with heavy 
sections at the recently reduced price of £6 5s. to £6 10s. per ton. 
Little is on offer in either light rails or heavy tramway sections. 
Steel shipbuilding material is in brisk demand, with ship plates 
at £6 15s. to £7 per ton. Hoops are a fair business at £8 15s. 
per ton, 


Shipbuilding and Engineering. 

These trades present no new features. On Thursday 
next the launch takes place at Barrow of the British battleship 
Emperor of India. The launching ceremony will be performed 
by Lady Islington. 


Fuel. 

There is a brisk demand for coal, with good steam sorts 
at 15s. to 18s. per ton delivered, and coke is in good demand at 
22s. 6d. to 23s. 6d. per ton delivered for East Coast sorts, and 
Lancashire coke is quoted at 18s. 6d. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THERE is very little change in the position of the iron 
and steel industries here this week, and, in fact, little improve- 
ment in those sections which have fallen back is now anticipated 
until the year has turned. The moulders, as a body, have been 
back at work now forahout a fortnight, and that is having a good 
effect ; but for a large percentage there is not sufficient work yet, 
as owing to the prolonged strike many good orders were trans- 
ferred and new ones placed elsewhere, some of them abroad. It 
is hoped in time to bring this trade back to Sheffield again, but 
it is one of the penalties of a strike-—one which the men themselves 
too otten overlook—and Sheffield has a rather bad name as a 
strike centre. Indeed, the managers of the large works here have 
to devote very considerable portions of their time to arguing 
with or conciliating the men’s union representatives. Amongst 
the orders which have gone astray in the manner suggested are 
some heavy Admiralty castings. The activity in high-speed 
steel is keeping crucible melting furnaces well employed, and 
mills and forges have no lack of work. All! kinds of tools seem 
still in demand. 


Pig Iron, Bars, and Billets. 

A little more buying of pig iron has taken place during 
the past week, but it has been on the open market, no forward 
business yet being transacted. Consumers are still waiting 
to see if the various pig iron markets will fall any lower, but 
makers seem steadily to resist the demand for a drop in prices, 
which they contend has already outrun the margin of profit. 
Makers are not looking for much change for a few weeks now, 
and in the meantime are delivering on old contracts. Bar iron 
makers are feeling badly the need of orders, and billets are 
meeting with severe competition both from home and abroad. 
Belgian brands are keenly contesting the market for hard and 
soft basie billets, and the general depression is bringing in out- 
side competition for Bessemer and Siemen’s acid billets. 


Round the Works. 

Despite the undoubted “bad patches” which exist 
some good orders are being booked. For the South Indian Rail- 
way one firm here is to make a large number of wheels and axles, 
and another has just obtained a contract from the South African 
Government for the construction of fiftee1: composite railway 
carriages. The East Indian Railway has ordered from three 
firms large tonnages of springs and engine tubes, as well as 
wheels for colliery trucks. Contracts of the value of £1902 and 
£1522 have been given to two Sheffield steel companies by the 
Leeds Corporation in connection with the erection of a tramway 
shed. Quantities of “loco.” spares for the Cape Copper Com- 
pany are in hand at two of the works, and at another a consider- 
able weight of tool steel has been ordered by the same company. 
The London County Council has placed a £20,000 contract with 
the Brightside Engineering Company in connection with the 
building of an asylum at Epsom, and Cammell, Laird and Co. 
have just completed and dispatched by road to Manchester, 
for shipment to the Clyde, two large rudders for liners now being 
built there. These rudders have not been built upon frames, 
as is usual, but in two pieces, on the same principle as this firm 
built an immense rudder for the Calgarian some months ago. 
Davy Brothers, of Norfolk Bridge, are making progress with the 
construction of a 12,000-ton armour-plate bending press for 
Cammell’s, who are furnishing the huge steel castings required. 
One of these pieces was removed to Norfolk Bridge a few days 
ago, four traction engines being required to transport it. At 
Cammell’s Grimesthorpe works an important extension has just 
been completed, including the addition of a new Siemens steel 





melting furnace. The Sheffield Corporation, in connection with 
its Holme lane tramcar depot, has sload a contract of the value 
of £11,118 with the Brightside Engineering Company, and the 
Corporations of Preston, Manchester, and Bootle have ordered 
tramway points and crossings from the Titan Trackwork Com- 

ny. of Sheffield. The Sheffield Corporation is in the market 
or iron, steel, tools, picks, hammers, bolts, &¢ , and the authori- 
ties of the Union Hospital, Firvale, Sheffield, are inviting tenders 
for the erection of additional nurses’ homes. 


Fuels, 

The general position of the steam coal market shows 
little change as compared with a week ago. Shipments, espe- 
cially to the Humber ports, are now showing decreases as against 
the tonnage dealt with a week or two since. This, of course, is 
only what might be expected with the closing of the Upper Baltic 
ports. On the whole, the demand for manufacturing purposes 
is a fairly satisfactory one, although there is certainly not the 
same pressure for deliveries as was the case a month or so back. 
The position with regard to forward business is unaltered. 
Buyers for the most part are still keeping off the market and just 
buying from day to day. Whilst the colliery position is a firm 
one, so far as forward business is concerned, many qualities are 
just now being sold on the open market at lower prices than those 
quoted for contract, and this, obviously, does not instil confi- 
dence in buyers. Yorkshire hards are in a comparatively weaker 
position than Derbyshire, which may be accounted for by the 
largely increased outputs of the former. Small fuels are a very 
weak market, special lots being offered at prices that collieries 
would not have considered for a moment a month or so ago, 
and this position is making the renewal of contracts a difficult 
one. Current quotations are per ton at pits as follows :—Best 
South Yorkshire hards, lls. 9d. to 12s. 3d.;\ best Derbyshire, 

Is. 3d. to Ils. 9d.; second qualities, 10s. 6d. to Ils.: steam 
cobbles, 10s. 6d. to 11s. 


The Moulders’ Settlement. 

The moulders, it will be recalled, returned to work last 
Monday week on condition that the negotiations broken off last 
July with regard to the request for an advance of 2s. per week in 
wages, making the wages 44s. per week, should be reopened 
immediately. On Saturday at a joint conference the employers 
offered the men an immediate advance of Is., the question of the 
second shilling, with one or two other matters, being referred 
to a conference in April next. At a meeting of the men on Mon- 
day this offer was accepted, though dissatisfaction was expressed 
that the increaxe was not to be received by apprentices also, It 
is agreed that working conditions and advance of rates as now 
settled are to remain undisturbed for a period of three years. 
As already mentioned, work cannot yet be found for all the 
moulders, whilst those at Messrs. Thos. Firth and Sons’ works 
cannot re-start as the steel smelters are still on strike. In the 
latter case, however, there now seems hopes that the trouble 
wil! soon be settled. 














NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

THE Cleveland iron market remains lethargic and 
featureless, and there is little or nothing in the immedieste outlook 
indicative of renewed activity. The existing sentiment is all 
against business. Consumers of pig iron, confronted by the 
steady decline in prices over the last two months, seem more 
than ever convinced that rock bottom has not been reached, 
with the result that the waiting attitude is universal. On the 
warrant market tired holders are steadily selling, and with 
the pressure to sell so much in evidence prices continue to 
decline. Operations, too, are affected in a large measure by the 
fact that a very large block of warrants is held in London, and 
by the uncertainty felt concerning the policy of these London 
firms, who deal mostly in copper and tin, and are only indirectly 
interested, and not as distributors, in the pig iron trade. In 
these circumstances, and while the feeling all round continues 
so pessimistic, it is not surprising that the market remains 
stagnant. The present position in the Cleveland pig iron trade 
is, indeed, quite unprecedented. In previous years the trade 
has passed through more serious crises, when there was no 
business done and values were much lower than they are at 
present. But on those occasions costs were reduced propor- 
tionately as values of pig iron fell. The extraordinary feature 
at the present time is that while pig iron has fallen consistently, 
fuel has remained dear, and has, in fact, stiffened in price. 
Pig iron, from being the index trade, has, owing to temporary 
causes, given place, apparently, to fuel. With coke so dear 
pig iron manufacture at present prices is unprofitable. There 
is undoubtedly, notwithstanding the prevailing pessimism, a good 
trade to be done with prices at their present levels, but makers 
are very cautious, and will not commit themselves forward, 
and consumers, on the other hand, are in no hurry to operate 
till the situation becomes clearer. In the meantime the statis- 
tical position remeins very satisfactory. The stocks of pig 
iron in makers’ yards are actually less than they have been 
recently, while the amount of iron in the public warrant stores 
continues to diminish steadily, the total stock now standing 
at 151,872 tons. In the past the trade has been handicapped 
by reason of heavy accumulations of stock, but the position 
at present is far more favourable, and a change of sentiment. 
accompanied by a reduction of costs, would soon bring about a 
marked improvement in business. In the early part of the week 
a small business was done in No. 3 G.M.B. Cleveland pig iron 
at 49s. 6d., but on Wednesday the position showed a slight 
improvement owing to an upward movement in warrants, and 
49s. 74d. became the general market quotation. No. 1 is quoted 
s., No. 4 foundry at 49s. 3d., No. 4 forge 49s., and mottled 
and white iron each 48s. 9d., all for early delivery. 





Hematite Pig Iron. 

Producers of hematite pig iron are also experiencing 
a very dull time. With prices still on the downward grade, 
consumers will not come forward, and the volume of business done 
during the past week has been quite insignificant. There has 
been a good deal of inquiry, but the price is considered too high, 
and consumers hold off in anticipation of further reductions. 
The sellers’ price of mixed numbers of East Coast hematite has 
been lowered to 61s. 9d. for either early or forward delivery. 


Iron-making Materials. 

Business is very quiet in the foreign ore trade. Con- 
sumers still have good stocks, and are not disposed to renew 
contracts under present prices. Sellers, however, adhere to the 
basis quotation of 19s. for best Bilbao Rubio of 50 per cent. 
quality, ex ship Tees, but it is understood that substantial con- 
tracts could be placed at a lower figure. Coke is phenomenally 
dear in relation to pig iron, and though 18s. 6d. is the general 
market quotation, 19s. is reported to have been done for good 
medium furnace brands. It is unprecedented to find coke show- 
ing a rising tendency at a time when pig iron is steadily falling. 


Manufactured Iron and Steel. 

The various branches of the manufactured iron and steel 
industries present few new features of moment. Producers of 
most descriptions are well placed, and are turning out a large 
amount of work against running contracts, but new orders are 
searce. A little new work, however, keeps coming to hand, and 
this is most noticeable so far as railway material is coneerned. 
Consumers appear to be holding off in anticipation of further 
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reductions. At last Friday's meeting of the steel trade, however, 
no alterations in prices were made, notwithstanding the Scottish 
reductions. The principal market quotations are :—Common 
iron bars, £7 10s.; best bars, £7 17s. 6d.; best best bars, £8 5s.; 

“packing iron, £6: iron ship plates, £6 15s.; iron ship angles, 
£7 10s.; iron ship rivets, £8 10s.; iron girder plates, £7 5s.; 
steel bars, basic, £6 15s.; steel bars, Siemens, £6 15s.; steel ship 
plates, £6 15s.; steel ship angles, £6 7s. 6d.; steel boiler plates, 
£7 15 steel joists, £6 12s. 6d.; steel hoops, £7 10s.; steel strip, 
£7 5s.; steel sheets, singles, £8 5s.; steel sheets, doubles, £8 10s.— 
all less the customary 2} per cent. Cast iron columns, plain, 
£7 7s. 6d.; cast iron railway chairs, £4 15s.; light iron rails, £7 ; 
heavy steel rails, £6 10s.: steel railway sleepers, £7 10s.—all net 
at works—and galvanised corrugated sheets, £il f.o.b., less the 
usual 4 per cent. 








Coal and Coke. 


The coal market continues to move on quiet lines so far 
as transactions are concerned ; the dominating cause of the sparse 
business being effected is the high price indicated for December 
shipment, with the result that consumers are only buying from 
hand to mouth. For this month’s delivery there are only occa- 
sional parcels on offer, and the tone is firm for all descriptions. 
Best steams are steadily held for both prompt and forward 
delivery. Best Durham gas coals are also well maintained at 
15s. 6d. to 15s. 9d., with seconds realising 13s. 6d. Coking 
unsereened coals are steady at 13s. to 13s. 9d. Bunker coals 
remain at 13s. 9d. for best and 13s. for ordinary qualities. Coke 
is scarce and firmly held. Foundry coke is 21s. to 23s.; furnace 
coke, PSs. tid. to 19s.; and gas coke, Its, 3d. to 17s. Gd. 








NOTES FROM SCOTLAND 
(From our own Correspondent.) 


The Warrant Market. 


THERE has been a satisfactory increase in business in 
the Glasgow pig iron warrant market during the week, and while 
the closing price ot Cleveland warrants is 4}d. per ton below the 
previous week, the tone of the market shows a better tendency. 
Owing to the present low prices, outsiders appear to be taking 
more interest in the market, and it is generally believed that if 
eonsumers who at the moment are only purchasing against 
immediate requirements could be induced to operate more 
freely, an upward tendency would soon be apparent in the 
market. Cleveland iron closed at 49s. 4$d. per ton cash. Cumber- 
land hematite has been quoted at 63s. Gd. per ton, but practically 
no business has been done. 


Pig Iron. 


Business in the ordinary qualities of pig iron has been 
extremely slow, but with No. i qualities meeting with a fair 
sale, makers are not inclined to reduce prices further; but, 
novertheless, there is likely to be a further reduction intimated 
before the close of the present week. Very little fresh business 
is being done in the home market, while the export trade cannot 
be called satisfactory, the low prices of German pig iron having 
a great deal to do with the present state of affairs. The number 
of furnaces in blast in Scotland at present is 79, compared with 80 
in the preceding week and 88 in the corresponding week of 
last year. The imports of pig iron into Grangemouth from 
Middlesbrough and district amounted to 11,548 tons. 


Prices of Scotch Makers’ Iron. 


Monkland is quoted f.a.s. at Glasgow, No. 1, 65s.; 
No. 3, 63s. 6d.; Govan, No. 1, 63s. re No. 3, 62s.; Carnbroe, 
No. 1, 70s.; No. 3, 66s.; Clyde, No. 1, 71s. 6d.; No. 3, 66s. 6d.; 
Gartsherrie, Summerlee, Calder and Langloan, Nos. 1, 72s.; 
Nos. 3, 67s.; aN at Ardrossan, No. 1, 72s.; 
67s.; Eglinton, at Ardrossan or Troon, No. 1, 66s. 6d.; No. 3, 
65s. 6d.- Dalmellington, at Ayr, No. 1, 67s. 6d.; No. 3, 65s. 6d.; 
Shotts, at Leith, No. 1, 7 No. 3, 67s.; Carron, at Grange- 
mouth, No. 1, 73s.; No. 3, 68s. per ton. Scotch lematite is 
quoted ti4s. 6d. per ton for West of Scotland delivery. 








Scotch Steel Trade. 


No improvement can be recorded in the position of the 
Seotch steel trade. Mokers report that specifications continue 
searce. The home market is exceptionally dull, and severe 
continental competition is having an adverse effect on the trade 
generally. The export demand is also of a meagre description. 
A conference of the Associated Steelmakers of Scotland and 
England will be held in London this week, when it is under- 
stood that the question of continuing the rebate system will be 
discussed. Should the Scottish steelmakers decide to discard 
the rebate systein, it is probable that a corresponding readjust- 
ment in prices will be announced, which means that official 
prices would be reduced by 5s. per ton. 


Scotch Iron Trade. 


Any alteration which has taken place in the Scotch 
iron trade has been in a backward direction. As time goes on 
manufacturers are finding it more difficult to keep works em- 
ployed, a position which is general in all branches of the trade. 
Though the demand for galvanised and black sheets con:2s from 
various sources, specifications are not accumulating, and 
employment is now of the hand-to-mouth order. The wrought 
iron trade is in much the same position. The prolonged depres- 
sion in the malleable iron trade has reached a very acute stage. 
Makers have very few contracts on their books now, and with 
foreign competition continuing as keen as ever, prospects of 
fresh business are anything but bright. 


Malleable Iron Prices. 


Owing to the present condition of the trade the Scottish 
malleable iron makers met in Glasgow on Monday last 
and had under consideration a further revision of prices. They 
eventually decided to reduce the minimum selling quotation 
by 5s. per ton, thus making the basis £6 17s. 6d. per ton less 
5 per cent., for “Crown” bars for Glasgow delivery. At the 
beginning of June prices were £1 12s. 6d. higher than they are 
now, being then £8 10s. per ton, less 5 per cent., for ‘‘ Crown ” 
bars, 


Scotch Coal Trade. 


The Seotch coal trade has more than regained the 
position it occupied before the reaction in the West of Scotland 
district two weeks ago. All classes and qualities of large coal 
are increasingly active, and ells and splints are well booked up 
to the end of the month. Tonnage, which was decidedly scarce 
two weeks ago, is now forthcoming in large volume, and collieries 
generally are extremely active. Among smal!s, however, only 
trebles have maintained their position, doubles and singles being 
very plentiful, and show a wealzening tendency. The aggreyate 
shipments from Scottish ports amounted to 336,908 tons, com- 
pared with 322,360 tons in ‘the preceding week, and 329,794 
tons in the corresponding week of last year. Ell coal is quoted 
f.o.b. at Glasgow, 13s. to 13s. 6d.; splint, 13s. 3d. to 16s. 34.: 
navigation, lis. to 17s.; steams, 13s. to 14s, 6d.; trebles, 13s. 3d. 
to 13s. 6d.; doubles, 12s. 3d. to 12s, 6d.; and singles, 103. 6d. 
to lls. per ton. ' 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 

INTEREST on the Cardiff coal market during the past 
week has been well maintained in business over next year, and 
the result of the tendering for the British Admiralty’s require- 
ments, which is expected at the end of this week, has been eagerly 
looked forward to, the prices reported to have been sent in ranging 
from 17s. net to 18s. 9d. net, with the addition of 6d. extra for 
supplies for the manceuvres and emergency calls, The Trans- 
atlantique Steamship Company has arranged for a considerable 
portion of the quantity it takes from South Wales, which usually 
is about 250,000 tons to 300,000 tons, the price being on the 
basis of 17s. 6d. net f.o.b. for superior second Admiralty coals. 
The colliery supplying ordinary second qualities repor ted last 
week as havi ing fixed up contracts for over half a million tons at 
7s. net. has since sold heavily at about the same price, the total 
now reported to have been booked by this undertaking being 
about 1} million tons. Cory Brothers have received the con- 
tract for the supply of 120,000 tons of best Admiralties to the 
Central State Railway of Brazil and 20,000 tons of American 
coals, the delivery being over the first six months of 1914. The 
price at which the business has been secured is reported to be 
34s. 2d. ¢.i.f. Rio de Janeiro for the Welsh coal and 31s. 3d. ¢.i.f. 
for the American coal. Elder, Dempster and Co. are also in 
the market for superior Admiralty descriptions for 1914, their 
requirements generally running to about 150,000 tons, some of 
which, it is reported, has been arranged for. It is feared that the 
bulk of the business for 187,000 tons of Monmouthshire large 
coals inquired for by the French State Railways recently has 
gone to Germany, and that only 20,000 tons to 30,000 tons have 
come to South Wales. This quantity has been secured by 
Pyman, Watson and Co. ‘The Germans are reported to have 
undercut Welsh prices to the extent of about Is. 6d. per ton. 
The result of the tendering for 80,000 tons of smalls for the Belgian 
State Railways, to be delivered over next year, has now been 
received, the allotments being Morgan, Wakley and Co., 40,000 
tons ; Pyman, Watson and Co., 30,000 tons ; ‘Tabb and Burlet- 
son, of Neweastle-—represented at Cardiff by J. Powell and Co.— 
5000 tons; and Hugo Stinnes, 5000 tons. The prices range 
round abvut 15f. to 154}f. ¢.i.f. Antwerp or Ghent. The Portu- 
guese Railways are inquiring for 46,500 tons of Cardiff and 
Monmouthshire large for delivery from January to April next, 
and 16,000 tons of Durham through and through for delivery 
from July to December. Quotations are asked further for 
93,000 tons of Cardiff and Newport large for shipment over the 
whole of 1914 and 22.000 tons of Durham through and through 
for delivery from May to December, Tenders on c.i.f. basis 
Lisbon and Oporto have to be in on December 3rd and remain 
good until the lith. 


Current Business and Prices, 

Current business has been rather quiet, but a firming 
up tendency has been displayed, though during the past day or 
two the stormy weather has checked the arrival of tonnage and 
accounted for the position being not quite so stiff for spot loading 
in cases where collieries’ arrangements have gone wrong through 
delayed boats. Still the market for large coals is at bottom very 
firm for this month, while December, which is a short month, 
is practically assured. Best Admiralties are scarce —in fact, 
almost out of the market, 21s. being quoted. Superior seconds 
are about 19s. 9d. to 20s. 3d. and ordinary seconds 19s. Drys 
have hardened to 19s. 6d. for the best and 17s. to 17s. 6d. for 
seconds. Monmouthshires and No. 2 Rhondda are relatively 
not so tight. Smalls are quiet and bunker coals are steady, but 
cargo descriptions are weak. Pitwood is strong owing to a 
shortage of supplies. Prices are approximately as follows :— 
Steam coal: Best Admiralty large, 20s. to 20s. 6d.; best seconds, 
19s. 9d. to 20s. 3d.; seconds, 18s. 9d. to 19s.; ordinaries, 17s. 9d. 
to 18s. 3d.; best drys, 19s. to 19s. 6d.; ordinary drys, 17s. to 
17s. 6d.; best bunker smalls, 10s. 9d. to 1ls.; best ordinaries, 
10s. to 10s. 6d.; cargo smalls, 6s. 9d. to 7s. 6d.; inferiors, 6s. to 
ts. 6d.; washed smalls, lls. to 12s.; best Monmouthshire black 
vein large, 17s. 6d. to 18s.; ordinary Western Valleys, 16s. 3d. 
to 16s. 9d.; best Eastern Valleys, 15s. 6d. to 15s. 9d.; seconds, 
15s. to 15s. 3d. Bituminous coal: Best households, 19s. to 
20s.; good households, 17s. to 18¢.; No. 3 Rhondda large, 16s. 6d. 
to 17s. 6d.; smalls, 12s. to 12s. 6d.; No. 2 Rhondda large, 13s. 6d. 
to 14s.; through, 10s, 6d. to 11s. 6d.; smalls, 8s. 6d. to 9s.; best 
washed nuts, 15s. 6d. to 16s. 6d.; seconds, 14s. 9d. to 15s. 3d.; 
best washed peas, 14s. 3d. to 14s. 9d.; seconds, 13s. 6d. to 14s. 
Patent fuel, 20s. to 22s. €d. Coke: Spec rial foundry, 27s. 6d. 
to 283. 6d.; good foundry, 23s. to 25s.; furnace, 19s. to 21s, 
Pitwood, ex ship, 24s. to 25s. 





Newport (Mon.). 

The market during the past week has steadily main- 
tained its recent upward tendency. The demand has continued 
to be good and values show every indication of ruling high over 
December. The stoppage at the Llanhilleth Colliery is still 
exercising a restricting influence on supplies of best Monmouth- 
shires, which, by reason of their scarcity, are practically nominal 
in price, as they cannot be had for early shipment. Western 
Valleys and Easterns, particularly the former, have improved, 
while small coals are strong, and the demand for throughs and 
nuts is good. Values rule about as follows :—Steam coal : 
Best Newport black vein large. 17s. 6d. to 18s.; Western V. alleys, 
l6s. 6d. to 16s. 9d.; Eastern Valleys, 15s. 6d. to 1s. 9d.; other 
sorts, 15s. to 15s. 3d.; best smalls, 8s. 6d. to 8s. 9d.; seconds, 
6s. 6d. to 8s. Bituminous coal: Best house, 18s. to 19s.; 
seconds, Its. 6d. to 17s. fd. Patent fuel, 195. to 20s. Pitwood, 
ex-ship, 24s. to 25s. 


Swansea. 

A very steady tone prevailed on the anthracite coal 
market last week-end, but the last few days have witnessed a 
quieter feeling owing to the backwardness of tonnage. Quota- 
tions for Swansea Valley large have been upheld very well, and 
red vein has shown a relatively steadier tone than other classes, 
Rubbly culm and duff have been in poor demand and the last 
quotations have been barely kept to. The steam coal market 
has been featureless, but remains firm for large. Freights for 
Mediterranean ports continue to display weakness, but for 
coastwise shipments the tendency is towards improvement. 
Following are recent prices :—Anthracite : Best malting large, 
2ls. 6d. to 24s. net ; second malting large, 19s. 6d. to 21s. 6d. 
net; big vein large, 17s. 6d. to 18s. 6d., less 24 per cent.; red 
vein large, 14s. 6d. to 16s., less 24 per cent.; machine-mado 
cobbles, 21s. 6d. to 24s. 6d. net ; Paris nuts, 23s. fid. to 26s. 6d. 
net; French nuts, 23s. 6d. to 26s. net ; German nuts, 23s. 6d. 
to 26s. net; beans, Its. 6d. to 18s. 6d. net; machine-made 
peas, 13s. 3d. to 13s. 6d. net ; rubbly culm, 4s. 6d. to 5s. 6d., 
'ess 2} per cent.; duff, 3s. 6d. to 4s. net. Steam: Best large, 
19s. to 20s., less 24 per cent.; seconds, 14s. (d. to 15s, 6d., less 
24 per cent.; bunkers, 10s. 6d. to IIs. 6d., less 24 per egg 
smalls, 7s, to 7s. 6d., less 24 per cent. Bituminous coal: No. 
Rhondda, 17s. to 18s., less 24 per cent.; through and Bocce he 
13s. Gd. to 14s. 6d., less 25 per cent.; small, 10s. to Tls., less 24 
per cent. Patent fuel, 17s. 6d. to 18s., less 25 per cent. 


Iron and Steel Trades. 

The following are approximate values :—Pig iron : 
Standard iron, 48s. 4$d. cash and 48s. 73d. month ; hematite 
mixed numbers, 61s. 3d. cash and 61s. 6d. month; Middles- 
brough, 48s. 9d. cash and 49s. month ; Scotch, 54s. 9d. cash and 
55s. month; Welsh hematite, 69s. dec East Coast hematite, 
68s. c.i.f.; West Coast hematite, 69s. ¢.i.f. Steel bars: Siemens, 





——— 


£4 16s, 3d. per ton ; Bessemer, £4 15s. per ton ; steel rails, heavy 
sections, £6 10s. to £6 15s. Iron ore, Rubio, 18s. 6d. to 19s, 


Tin-plate and other Quotations. 
Approximate values :--Tin-plates: L.C., 20 + 14 y 

112 sheets, 13s.; I.C., 20 \ 28 x 56 sheets, 13s. 3d.; 14°, 98 
20 « 112 sheets, 26s.; IC. ternes, 28 « 20 lie 
22s, 6d. to 23s.; finished black plates, £9 10s. per ton ; ¢ Vanised 
sheets, 24g., £10 15s. per ton. Block tin, £180 10s, 6 ny £189 
three months. Copper: £68 5s. cash and £66 17s. iil, three 
months. Lead: English, £19 10s. per ton; Spanish. ¢1g 
per ton ; spelter, £20 12s, 6d. per ton. Silver, 





‘shee ts, 


5s, 


274d. per ounee, 








CATALOGUES. 
DrumMMoND Brotuers, Limited, Ryder’s-hill, Guildford, 


Some leaflets enclosed in a binder have reached vs. ‘They illus. 
trate and describe a new sensitive drilling machine for foo, 
power and a new electrical tool grinder. 

Ricuarp C, Gipsins AND Co., Berkley-street, Birniinidian,— 

Lifting Machinery ” is the title of a new catalogue recently 
issued by this firm. It deals with steam cranes, brenkdow) 
and portable cranes, wharf cranes, Goliath and derric| 
overhead cranes, sundry cranes, crabs, jacks, pulley 
pile drivers, and shear legs and platelayers’ tools. 

THe Leeps Force Company, Limited, Leeds.—An ¢ cellent 
catalogue has been forwarded to us. It deals with furnaces, 
and more particularly with the firm’s suspension bulb iurnace, 
Other furnaces considered are the Fox vorrugated, the Morison 
suspension, and the Deighton section furnace. Plain furnaces 
are also supplied. The catalogue contains some excelleit illus. 
trations of the company’s works and tull size sections of the 
various furnaces dealt with. It also contains useful formul» 
and tables of working pressures for the furnaces referred to, 


cranes, 


| locks, 


data necessary fur estimating and manufacturing, &e. At the 
end of the catalogue there is a desc ription of a universal }\ draulie 
valve. ‘The publication is well bound, and altogether it is a very 


creditable production. 
LEYLAND Motors, Limited, Leyland, Lanes.—-An extensive and 
well-illustrated catalogue has reached us. It deals with steam 


wagons, tractors, petrol road lorries, the ‘“ Leyland ” petrol 
engine, petrol commercial road vehicles of various kinds, Ley- 
land ”’ winding gear, goods bogies, street vans, lift-off van bodies, 
petrol welled Awning vans, single-deck omnibuses, speci:! light 


omnbuses, chars-a-banes, Royal Mail vans, &e. In the muni. 
cipal and rail car section there are some excellent illustrations 
and concise descriptions of municipal tip wagons, watering 
carts, petrol tip wagons, ambulance vans, tower wagons, 
vacuum tanks, &e, The section devoted to rail cars is equally 
good and contains many illustrations and interesting informa. 
tion, Another section is devoted to petrol fire-engines, fire- 
escapes, and various appliances used for extinguishing tires, 


totor 








Contract.—Maxted and Knott, Limited, have placed an 
order on behalf of the British Portland Cement Manufacturers, 
Magheramorne Limeworks, near Larne, with Edward Bens ani 
Co., Limited, Little Hulton, Bolton, for a coal-conveyiny plait 
for its works, consisting of a series of three “‘Bennis”’ standan| 
band conveyors and accessories, which will receive the coal from 
boats at the rate of 80 tons per hour and transport it into over- 
head coal storage bunkers. 


DeatH From 4 Bett Wire.—An accident which caused the 
death of a well-known professional man happened recently in 
Milan. The genetleman was in his bath-room wen a crv was 
heard, and his wife, entering, found him upright in the bath 
motionless and with his hand clasped round the fall of the electric 
bell, which hung from the ceiling. Thinking he had fainted, 
she ran to him, but received on touching him a sharp shock, 
She had, however, unconsciously, broken away her husband’s 
grip on the bell-pull, and the servants, who followed immediately 
to find the master of the house already dead, were not affected 
by the current, and concluded that the accident was due to 
apoplexy. The wife, however, insisted at the medical inquiry 
on the shock felt when first touching the body of her husband. 
In spite of some scepticism, electric experts were therefore called 
in, and it was discovered that the winding of the wires was 
damaged in several places and that an electric light wire had 
established a contact with the wire of the bell. The current for 
this latter, being of only four volts, is naturally innocuous, 
That, however, fer the lighting, as supplied by the Edison Com- 
pany to the particular part of Milan concerned, is an alternate 
current of 160 volts. This, though not sufficient to kill the lady, 
dressed as she was in boots and with her feet on the dry wooden 
floor, had been fatal to her husband, whose hand and body were 
wet, and who was standing in water up to his knees. Under 
these circumstances a 100-volt current or perhaps even 
a 50-volt current, would have produced the same effect. Iu 
fact, it is not many months since a prceisely similar accident 
occurred to a lady in Paris. and in that case the fatal current 
was one of 110 volts. Familiarity with the daily use of electricity 
has, unfortuny, bred contempt, and the wires in houses are 
often taken down and roughly nailed up again in some other 
place by footmen, coachmen, and gardenerf. Accidents of this 
sort should come as a warning. 


Roy at METEOROLOGICAL Socrety.—-The first monthly meeting 
of the Society for the session was held on Wednesday evening, 
the 19th instant, at the Institution of Civil Engineers, Creat 
George-street, Westminster, Mr. C. J. P. Cave, President, 
in the chair. Mr. W H. Dines, F.R.S., read a paper on * ‘The 
Daily Temperature Change at Great Heights.” When observa- 
tions by means of registering balloons were first started in 
England in 1907 it was soon found that the effect of solar radia- 
tion upen the thermograph was a matter that must be reckoned 
with. To avoid the trouble balloons were mostly sent up a little 
befere sunset, and this policy continued till the meeting of the 
International Committee at Mcnaco in the spring of 1909. 
At that meeting the time of 7 a.m. was fixed for the international 
ascents, 7 a.m. being the time for which the morning weather 
chart is drawn. Since then ascents have been made in England 
at the specified time, viz., 7 a.m. on the twenty-three spe ified 
days per annum. But other ascents have also been made on the 
international days and on days of special meteorological interest, 
such as the occurrence of thunder, or of a very high or very low 
barometer; and such ascents have mostly been made in the 
evening. Some 200 good observations have been made in the 
British isles, reaching to about 16 kiloms., concentrated into two 
nearly equal groups, one with its centre two hours after sunrise. 
and the other about a quarter of an hour after sunset. Mr. 
Dines carefully discussed these records, and stated that he had 
found that above two kiloms. and up to the isothermal column the 
daily range of temperature, if it exists at all, does not exceed 
2 deg. Cent., and that the maximum is in the afternoon or eveninz. 
Mr. H. Harries gave an account of some experimental observ:- 
tions which he had made on the eddy winds of Gibraltar. ‘Tlie 
rock rises to 1400ft., and is very exceptionally situated at tlie 
entrance to the Mediterranean, and consequently gives rise (0 
great eddies of wind. Mr. Harries on two visits to Gibralt: 
made some observations on these eddies at the summit sign i 
station 1310ft. by meats of small balloons and pieces of wadding 
and wool. As the observations were carried out under nearly 
calm and also very windy conditions, the results are both curious 
and interesting, and may help to throw light on some of the 
atmospheric disturbances which are a source of trouble to 
aviators. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &e. 
(From our own Correspondent.) 
Rheinland-Westphalia. 


rapre is very little of interest to report in connection 
iron and steel market of the district. The tone all 


the 
vil is quiet, and few forward orders have been given out. 
Sectional iron, as well as hoops and plates, are dull at decreasing 
quotaticns. From the hardware industry discouraging accounts 
are received, employment and demand decreasing in tools and 
in all sorts of fancy articles, although the arms and cutlery 
depariinents are well occupied. A fair business is being done 
in seythes, though this year's sales have been considerably 


Stocks are pretty heavy in the various 


behind those of 1912. A ; 
Wire and wire articles 


of the hardware industry. 


branches y . . 
are in poor condition, and for screws and rivets reductions in 
price ar the order of the day. 


Production of Pig Iron. 
According to official accounts given by the Union of 
lron and Steel Masters, the production of pig iron in 






eerie 

= Sa including Luxemburg, for October this year was 
1,650, {.. as compared with 1,588,197 t. in September, 1913, 
and 1,633,539 t. in October, 1912, Output in the different 
sorts of crude iron was as follows :—-Foundry pig, 298,828 t., 


compared with 294,727 t. in October, 1912; Bessemer, 31,670 t., 
compared with 31,748 t.; basic, 1,048,318 t., compared with 
1,062,529 t.; steel and spiegeleisen, 232,436 t., compared with 
199,832 t.; forge pig, 38,953 t., as compared with 44,703 t. 
in October, 1912. The average daily output amounted to 
ag.e32 1. for October, 1913, as compared with 52,973 t. in 
September, 1913, and 52,695 t. in October, 1912. The output 
during the period from January Ist to October 31st this year 
has amounted to 16,093,610 t., compared with 14,749,341 t. 
in the same period last year. 


Coal in Germany. 

Compared with this time last year a falling off in demand 
has to be recorded in engine and house fuel; the last named is 
in particularly languid request in consequence of the excep- 
tionally mild weather. The reduced activity in many industries 
has also caused the demand for engine fuel to be less animated 
than usual at this time of the year. Fortunately, exports are 
pretty heavy, and the coal trade may therefore be reported to be 
ina healthy state, although the general demand is less animated 
than at this time last year. 


Austria-Hungary. 

There is quietness all round so far as new business is 
concerned. Nevertheless, rates have 
the various branches. Foreign trade 
standstill during this and last week. 
market has remained tolerably firm, 
are quite an exception. 


The position of the coal 
although extensive sales 


The French Iron Market. 

The raw and finished iron trades are fairly active 
on current contracts, while new business is rather quiet. Private 
consumers maintain their former reserve, buying only for the 
most urgent requirements, and as producers anticipate a revival 
of business before long, they are disinclined to grant the con- 
cessions which purchasers invariably ask for whenever an order 
of some weight is in question. Only where German or Belgian 
competition has to be met do French producers show a tendency 
to grant concessions. The number of orders booked for next 
quarter is small, and the Girder Office has tried to improve 
matters by reducing prices 10f. p.t. for sales up to the end of 
March next year. Output in pig iron is the same as before, the 
daily make in the East department being 10,240 t., compared 
with 10,310 t, last year. In the Loire et Centre, where the shops 
are chiefly engaged in the production of army and navy require- 
ments, activity remains favourable, but the plate mills of the 
North have reduced their prices to meet the increasing com- 
petition of foreign firms. Merchant iron is being sold at 165f. 
p-t., but 160f. p.t. has also been taken in a few instances. The 
iron ore imports have not yet been affected by the downward 
movement. During the first eight months this year exports 
rose from 4,337,007 t. to 5,978,572 t. In spite of the low offers 
from Belgian and also from German pits, French coalowners 
maintain their prices firmly. French foreign trade in coal 
during the first eight months this year was as follows :—Import 
of pit coal, 12,327,500 t., compared with 10,102,900 t. in the 
year before; import of coke, 2,142,800 t., compared with 
1,780,300 t.; briquettes, 722,700 t., as compared with 734,400 t. 
Exports of pit coal, coke, and briquettes decreased from 
1,596,160 t. to 1,174,741 t. Imports ef pit coal show an increase 
of 2,221,600 t., 1,976,000 t. falling to England. Of the increase 
in the import of coke, which was 362,500 t., 292,000 t. fall to 
Germany. 








AMERICAN NOTES. 
(From our own Correspondent.) 

; New York, November 12th. 

lie October production of pigiron was 82,133 tons per day as 
compared with 83,531 tons perday during September. November 
output will be slightly lower owing to the blowing out of some 
furnaces. Pig iron prices are growing easier, and the large 
orders that could otherwise be filled are held up to test the 
purpose of makers. All buyers are awaiting developments. 
Railroads are very cautious. Large Eastern railroads continue 
to withhold their inquiries. There are continued offers of German 
steel billets on a basis of 22 dols. Eastern seaboard, which 
has resulted in concession, is from 24 dols. on billets, but so far 
no important transactions have been recorded, as the induce- 
nents are too small to induce buyers to transfer their patronage 
trom an accustomed source of supply. German steel bars 
are offered 1,25 duty paid, which has forced down domestic 
prices 1.45 in buyers’ yards. Buying is on a narrow basis, 
and the entire trade is standing still to see if anything unusual 
is likely to happen. Domestic tin-plate is down to 3.40 dols. 
General business in all lines is spoken of in commercial channels 
as below the average, but the traffic returns of most railway 
systems apparently do not bear out this view. There is a gradual 
curtailment in mill output, and stocks either in makers’ or dis- 
tributors’ hands are rather low, which means that any new 
requirements will start mill activity as there are no supplies 
'n warehouses. Merchant steel consumption is heavy, agricul- 
tural implement establishments are crowded, cast pipe plants 
ure full of business and plate mills are fairly well supplied. 
Importations are not likely to occur to any extent. All 
the shipyards are overcrowded with contract work placed 
Sie ee and with the completion of new companies ship- 
and pe orders will be manifest for execution for next summer 
ae pr sere Copper is slightly lower and inactive. Second- 
Cones near electrolytic are made as low as 16}. The 
is eee rs — Association reports an increase of 2,773,288 Ib. 
39a rea “4 le — on October 31st, making the surplus 
139.070 ety i 2 October production of refineries was 
hit 7 006 ath 1ich has been exceeded twice this year, and is 
; -y below the record output, which shows the 
ieaiennne of operations by blister producers and the main- 

é a high rate of refining. 











been well maintained in | 
has been practically at a | 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specificati 
Branch, 25, Sout 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the plet ti 





may be obtained at the Patent-office Sale 
hampton-buildings, Chancery-lane, W.C., at 8d. 
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Any person may, on any of the grounds mentioned in the Acts, | 


within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Latent 


INTERNAL COMBUSTION ENGINES. 


23rd, 1913. 
Fabrikstrasse, 


CYLINDERS, Daimler-Motoren- 


16,924. July 
Untertiirkheim-Stuttgart, 


Gesellschaft, 
Germany. 
The cylinders referred to are of the welded steel type. The 
cylinder shell A is formed in one piece with the sockets B for the 
valves, the sparking plug and other bosses C, D and the flanges 
Kk, F. The cooling jacket G is formed with connections H, and 


N°%6,924 
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is welded to the cylinder at the sockets B, the bosses C, D, and 
the flange E. There is no welded connection between the jacket 
and the cylinder shell proper. ‘This, it is claizned, avoids the 
distortion of the shell commonly experienced in this type of 
cylinder. The inlet and outlet ducts J, K are of any suitable 
materia!, and ere screwed into the sockets B. The construction 
of a twin-cylinder is also described.—October 29th, 1913. 


TURBINE MACHINERY. 


October 25th, 1912.—INreERNAL CoMBUSTION TURBINE 


24,378. 
J. Dunlop, 190, Bellfield-street, Dennistoun, 


Motor, 
Glasgow. 
A is a water turbine, and through it water is reciprocated by 
alternating explosions in the two-stroke cycle, internal combus- 
tion, liquid piston cylinders B, C. D, D are the air inlet valves, 
E, E the exhaust valves, F, F retaining valves to prevent the 
exhaust gases being sacked back into the cylinder on the expan- 
siun stroke. G, G are hot bulbs supplied with liquid fuel from 
the pumps H, H, which pumps are operated by the action of the 


N°24,378 














compression pressure on the plungers J, J. The wheel A is of 
the outward flow type, and the guide vanes K are of the inward 
flow type. The invention contemplates the erection of two 
wheels side by gidc, one for each direction of running. The 
guide vane rings L are set in such a way that the blank portions 
M of one ring are opposite the vanes of the other. Thus by 
turning the guide vane rings through 90 deg. rotation of the 
turbine wheel in either direction can be secured. The con- 
straction of an axial flow turbine driven by gas is also explained. 
—October 29th, 1913. 


DYNAMOS AND MOTORS. 


13,435, June 10th, 1913.—ImMPROVEMENTS IN OR RELATING TO 
Dynamo Etectric Macuines, Siemens Brothers’ Dynamo 
Works, Limited, of Caxton House, Tothill-street, West- 
munster. 

The present invention has reference to an arrangement for 
retaining the coils in the winding slots of dynamo electric 
machines. The accompanying drawing shows ® composite 
wedge which closes the slot 8 situated between the teeth A and B. 
The tooth A is intended to form the commutation pole, and the 
key closing the other slot adjacent to A is similar to the key 
closing the slot S, the two adjacent keys being symmetrical 
about the centre line of the tooth A. The key closing S consists 
of two parts, one K of magnetic material, say, of iron stampings 
riveted together, and the part F of non-magnetic material, for 
example, brass. Insulating material Z is placed between the 
part F and the part K and the tooth B to avoid short circuiting 
the laminations. The rivets sach as L passing through the part 








K adjacent to the part F may be of non-magnetic material, or 
slots may be formed in the laminations also to secure magnetic 
dissymmetry. As will be seen from the figure, the centre line 


N°13,435 


B Ss A 











of the slot divides the retaining device iniv two parts, the “ iron ’ 
areas of which are unequal. Several modifications are described. 
October 29th, 1913. 


15,585. July 7t', 1913.—[mMeroveMENTs IN DyNAMO-ELECTRIC 
Macuinecs, Brolt Limited, Manufacturing Electrical Engi- 
neers, Princip-street, Birmingham; Boultbee Brooks, 
director of public company, Great Charles-street, Birming- 
ham; and William Holt, 213, Slade-road, Erdington, 
Birmingham. ; 

This invention relates to dynamo-electric machines of that 
class which are driven at variabie speeds or with a varying resist- 
ance across the terminals, such as those employed in connection 
with electric lighting systems of motor-driven vehicles, railway 
trains, and the like, where the generator is driven directly from 
the axle and supplies the current in conjunction with accumu- 
lators. The dynamo shown comprises the main poles A and the 
unwound supplementary poles B disposed mid-way between 
the main poles and adapted to receive the cross-magnetisation 
of the armature C. ‘The main brushes D are situated upon the 
leading side of the supplementary poles and upon the other side, 
of the poles, the supplementary brushes D! are provided. Each 
main brush D is connected to its respective supplementary 
brush D' through a resistance FE, so that the armature conductors 

Fk -shown in black section—-spanned by the brushes D, D# 

are short-circuited through the resistance E. These short- 

circuited coils, moving in the croxs-field, generate a current 


N°1S,555 





which produces a demagnetising field in direct opposition to the 
main field in the known manner. The shunt exciting coils G 
upon the main poles A are connected between the main brushes D 
in series with the resistances FE, one end of each coil G being 
connected to the main brush upon one side of the main pole, 
and the other end being connected to the supplementary brush 
on the other side of said main pole. That is to say, the coil G 
is in series with the resistance E, the point of connection between 
the two being connected to the supplementary brush. The 
current output for varying speeds is kept constant, and thus the 
dynamo rendered self-regulating, due to two causes. First, 
due to the demagnetising action of the current which is induced 
in the armature coils F by the cross-field, and secondly due to 
the fact that when the speed rises the shunt coils G are excited 
at a decreasing voltage owing to the increased voltage drop 
through the resistance. If desired the salient supplementary 
poles B may be dispensed with by bringing the sides of the 
magnet frame close to the armature. The output of the machine 
may be regulated by varying the resistances E ; and if desired 
switches may be provided for short-circuiting said resistances. 
The latter may also be arranged with a temperature coefficient 
so as to automatically vary with variation in output. To 
obtain different output curves a few series turns may be placed 
on the main or auxiliary poles.—October 29th, 1913. 


TELEGRAPHS AND TELEPHONES. 


3432. February 10th, 1913—A TeLeGRAPH System UNar- 
FECTED BY Static CHARGES FROM NEIGHBOURING HIGH- 
TENSION Lines, Siemens and Halske Aktiengesellschaft, 
of Askanischer Platz 3, Berlin, S.W. 

The instal!ation comprises a transmitting station G and a 
receiving station E, which are connected over the leads L, 1. 
In order to neutralise any voltages set up in these lines from 
neigibouring high-tension lines, a choking coil 1, the middle 
point of which is earthed, is placed across the two leads L, 1). 
By this means the voltages set up in the leads are led to earth, 
without exerting any injurious action on the apparatus disposed 
at the transmitting or receiving station. The choking coil I 
is constructed, so that it offers scarcely any resistance to the 
passage to earth of the currents of ordinary periodicity induced 
by the high. tension installations, but offers sufficient resistance 
to the alternating telegraph currents. The alternating current 
required for the telegraph service is taken at the transmitting 
station G either from a source of alternating current A, and sent 
into the line over a transformer S, or an induction coil or electric 
buzzer is employed, by which the direct-current circuit of the 
primary is alternately opened and closed and_ the secondary 
winding of which is connected to the line. When a key C is 
pressed an alternating current vf relatively high frequency flows 
over the line L, L,. At the receiving station thers is a relay B, 
of which the armature in the example shown in its normal con- 
dition closes a local cirenit D. When current is sent over the 
line L, L, by pressing key C at the transmitting station the local 
circuit D is opened. In case these interruptions cannot be 
directly used for actuating the signal apparatus a special relay 
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. a 
F is inserted in this circuit, of which the armature, when released, | upon which a number of spring contacts or clips C are mounted | from the exhaust of the former by way of the pipe C. 1) js tl 
closes the circuit, which contains the signal apparatus M.| which are electrically connected to the armature winding. | condenser. The turbine runs at a higher speed than tho engi "4 
A signal is consequently given through the apparatus M at every | The spring ¢lips or contacts C are of special form, each being Bine 








“ interruption of the circuit D. Relay B is constructed so that |‘adapted to r e@ @ projeetion D extending from each of the 
when it is energised eircuit D is opened and maintained open | commutator segments E of the meter, the projections D extend- N°9,963 
as long as key C at the transmitting station D is pressed. For | ing substantially at right angles te the segments. ‘The com- ins A 





this purpose several contact pieces H rest on the armature J | mutator having been passed over the upper end of the spindle A 
of relay B, and are moved independently of each other. As|so that the projections D engage with the upper face of the 
insulating support B, the commutator is then slightly retated 
so as to bring each of the projections D under the upturned ends 
of the corresponding spring clips C, which are so formed as to 





























N°3,432 " eee + : te 
retain the projections D in a predetermined position, the pro- 
M jections D and the clips C forming what is practically a bayonet 
joint. The spring pressure exerted by the clips upon, the pro- 

a. 4 yeotr D a satisfactory electrical connection between } 





the commutator segments and their corresponding conductors, 
and the form of the spring clip C accurately determines the 
position of the segments relative to the corresponding coils of 
the armature winding. It will thus be seen that the invention 














| i, provides a simple and effective arrangement whereby the 
F D commutator can be readily detached and replaced upon the 
armature spindle without the necessity for undoing any per- 
manent electrical connections, at the same time avoiding any 
- uncertainty in the angular position of the commutator relative 
E yf to its armature.—October 29h, 1913. 
H= 
Bee K 4 L = : 
= /| rw MACHINE TOOLS AND SHOP APPLIANCES. 
Eee al a the connection between its shaft and the propeller slaty being 
| G sg 6753. March 19th, 1913.—-Larnes, A. Herbert, Southtield, | made through a Fottinger or other transformer EE. October 
| B ¥ Kenilworth, and P. V. Vernon, Penvorn, Manos-road, | 29th, 1913. 
— ae Coventry. 
( ee A given style of lathe, this specification. states, has often to 
WS A be supplied sometimes with chasing and feeding mechanism 
and sometimes with feeding mechanism only. It is desirable to 





5 A retain the same design in the two cases and to make arrange- SELECTED AMERICAN PATENTS 
ments whereby the chasing mechanism may be added easily ” 4 

(From the United States Patent-office Official Gazette.) 
the drawing shows, two of these contact pieces serve with the aot x 
co-operation of an insulated plate K to close the circuit D in 
the normal condition of the relay B. As soon as relay B is 
energised, the contact pieces H receive an impulse through the 
movements of the armature, which movements synchronise 
with the frequency of the alternating current; the contact 
pieces are thrown upwards and open thereby circuit D.— 
October 29th, 1913. 


1,074,326. Rovary Pump, J. J. Johnson, Redding, Cal. Filed 
February 3rd, 1913. 

The rotary pump has a casing with its interior periphery 
formed on ares of different radu. Parallel contiguous inlet 
and discharge passages are formed in the larger periphery, 
with a dividing septum. <A drum is fitted, having an axis 




















LOCOMOTIVES. 


24,561. October 26th, 1912.—Cyuinpvers, V. L. Raven, 

Grantley, Carmel-road, Darlington. 

‘To prevent a loss of efticiency when superheated steam is 
turned into the cylinders of alocomotive. After heving been cut 
off for some time it is proposed to heat the cylinders and valve 
chests during the interval by a supply of low-pressure super- 
heated steam. The steam supply is taken from the blower pipe A, 
i. led by « pipe B down to a valve C, and up by a pipe D into the 
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to the simpler type. — The feed box illustrated herewith ts designed 

with this object. The gears receive power froin the shaft A in | 
- eaten |, or? = " 4 o's am _ af ‘ 5 

the usual way. The feed-box 04 divided horizontally at B, intermediate of the axes of the casing. Pistons extend through 

and the lower part contains a feed shaft C carrying gears D | padial channels in the drum, and guides are arranged coincident 

meshing with gears E on the shaft A. The upper part of the box | vith the smaller are of the casing, whereby the pistons are held 

contains a shaft F operating the chasing mechanism and driven | ;,, operative contact with the smaller are of the casing opposite 

2 (2 fx > . - Thea » - 3 ‘ eae ~ 5 a " 

by gg — ~ > ars - +e top of ae box is — d bY | the inlet and discharge and are carried free from the remainder 

a cover H. or @ flathe without chasing mechanism the upper | of the casing during rotation. There are four claims. 

part of the feed-box is omitted. —Cctober 29th, 1913. . ° 

1,074,500, CLrurcn Construction, P. Evans, Philadelphia, Ia, 
Filed May 8th, 1912. 

The clutch has a casing in which there are two series of plates 
of which those of one series are operatively connected to the 
easing. A drum structure is arranged inside the plates and 


AERONAUTICS. 











10,882. May 8th, 1913.—-Atrorrane, J. J. A. Donnet, 157, 
Avenue Malakoff, Paris, and H. Levéque, 18, rue Félix 
Ziem, Paris. 

Passing through This aeroplane is intended to start from or alight on cither (L074,500] 

land or water. The upper plane is cut away at the centre of its . 
rear edge, as at A, to accommodate the propeller; the lower 
plane is of reduced span. The fuselage B is stepped, as usual, 


saturated steam header E of the superheater. 
the superheater tubes it reaches the other division F of the header, 
and is thence conducted by the main steam pipes G to the valve 
chests and cylinders. To prevent an accumulation of steam in 
the cylinders a relief valve H is fitted to each valve chest, 
the discharge K from which is led upwards into the smoke-box, 
where it is directed across the front of the superheater tubes in N° 10.882 
order to check the draught through them.—October 29th, 1913. 
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TESTING AND MEASURING INSTRUMENTS. JTD H B a 
16,753. July 2ist, 1913.—IMPROVEMENTS IN AND RELATING — + we 
vo CommuraTors FoR Exrectric Meters, H. Aron Elek- L + 
tricititszahlerfabrik Gesellschaft mit beschrankter Haftung, M \ 
of 39, Wilmersdorferstrasse, Charlottenburg, Germany. ee 
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consists of two rigidly connected, structurally independent 
ee parts. ‘Tooth sections are mounted on the drum strueture and 
<< operatively engage the plates of the second series. ‘These ; 
tooth sections are structurally independent of the drum structure. 24 
There are three claims, Be 





1,074,548. Locomotive REVERSING VALVE GEAR, J. Henderson 
f} Jonesboro, Ark.——Filed October Ist, 1912. 

~ ~~ There is only one claim. It reads as follows :—“ In reversing 
i so valve gear, the combination with the drive wheel and its crank 
“a b yy pin, of the main connecting-rod journaled on said pin, a link 
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in hydroplanes, and is suspended by rods C from the lower plane. 
An axle situated on the fuselage below the line of flotation 
carries two landing wheels D. This axle is jointed at E E, 
and is connected to the planes by spring rods F. A pair of sinall 
sustaining planes G are fixed at the forward end of the fuselage 
shell, and at the rear a sustaining surface H is arranged a little . 
above the shell. The usual rudder J, elevator K, landing skid L, 
and floats M are provided.—October 29th, LU13, 








SHIPS AND BOATS. 


9963, April 28th, 1913. ComBinep RecierocarinG ENGINES 
AND TURBINES FOR Suw Propursion, Swan, Hunter and | operating crank adjustable axially around said pin, a pin er 
The spindle of the meter is indicated at .\, the spindle at the Wigham Richardson, Limited, Walker, Newcastle-on-T'yne, | said crank, and a second link operating crank adjustable axially a 
upper end being recessed or shouldered in order to permit the and another. around the pin of the first-mentioned crank, the two adjustments 
commutator to be placed in position. Secured to the spindle A The propeller shaft is driven conjointly by a reciprocating | being independent of one another, whereby the throw of the 
is a cylindrical support B constructed of insulating material ‘ engine A and a turbine B, the latter deriving its steam supply ' link throw rods may be adjusted independently of each other, 
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THE WORLD'S GREATEST TUNNELS. 


ork of reference or history of tunnelling 
appears to give a complete list of the longest railway 
tunnels down to date, the following tables of the 
world’s greatest tunnels have been prepared, the com- 
yletion and opening of the Létschberg this year per- 
mnitting the inelusion of this tunnel, Table I. gives 
al] the tunnels, except town tunnels, in Europe which 
attain two miles in length, together with a few of 
lesser 1 ngth, which possess some particular interest. 
own tunnels are likewise excluded from ‘Table If. 
__the longest tunnels out of Europe, 


As no WwW 


TaBLe I.—T'unnels in Europe of Two Miles in Length. 


Rel Country. 





No. Name of tunnel. 
1 Simplon*® .. ..| Switzerland—Italy 
2 | St. Gothard .| Switzerland—Italy 
3 Lotschberg .| Switzerland 
{ Mont Cenis .-| France—Italy 
5 Arlberg F +} Austria 
6 Kicken* ..| Switzerland 
7 ‘Tauern .-| Austria 
8 Ronco ol Italy os 
9 Tenda* | Italy a 
}0 Karawanken a Austria 
IL Jungfrau*t ; | Switzerland 
12 Borgallo --| Italy .. ..°*.. 
13 | Severn .| England—Wales 
14 Turchino* .. .| Italy ee 6 
15 Wocheiner .-| Austria 
16) Albula*{ .| Switzerland 
17 | Totley .-| England. 
18  Peloritana* -| Sicily .. 
19 Gravehals* ..| Norway 
20 Standedge .| England 
21 | Woodhead .. .+| England 
92 Bosruck* ..  ..  ..  --| Austria 
23. La Nerthe ae .| France 
24 Kaiser Wilhelm .| Germany 
25  Echarmeaux .| France 
26 Blaisy .| France 
27. Sodbury -| England 
28 Credo... .- ..| France 
29 Vizzavona*} ..| Corsica 
30 -Disley em 
31 Col de St. Michel*? .. -| France 
32 Bramhope : .| England 
33. Festiniog* ..| Wales 
34. Cowburn -| England 
35 Meudon .| France 


* Single-line tunnel. 


The tunnels with no mark against them are standard 
gauge-—4ft. 8}in.—single or double tracks. 

Electric traction is employed in the Simplon, 
Létschberg, Ricken, and Jungfrau tunnels. Steam 
locomotives burning liquid fuel have been tried in 
the Arlberg Tunnel, which is extremely difficult to 
ventilate efficiently, and are exclusively used in the 
Caldera Tunnel. It is now proposed to electrify 
the Arlberg Railway between Bludenz, the great 


tunnel, and Landeck, a distance of 25 miles. The 
Létschberg-Simplon Railway—Spiez to  Brigue, 


46 miles—is electrically equipped, and is the first 
Alpine railway with great traflic to be so worked. 
Notes. 

1. The nucleus of the Simplon’s second single-line 
tunnel already exists in the form of a parallel heading, 
measuring, roughly, 8ft. in height by 10ft. in width, 
and connected to the eastern or running tunnel by 
transverse galleries every 220 yards. When the 
heading is enlarged the axes of the two tunnels will 
be 56't. apart. we 

Although two lines of way ‘re laid in the Létsch- 
borg and Arlberg tunnels, the approach lines are 
single. 


4..—The Mont Cenis Tunnel is hardly appropriately 


named, as the culminating point of the Mont Cenis | 


lies 17 miles to the east of the tunnel, which is carried 
through the Col de Frejus. 


5.-The Arlberg Tunnel connects the province of | 


Vorarlberg with the rest of the Austrian Tyrol. Its 
object was to furnish a direct outlet for Austro- 
Hungarian products to Switzerland, independent of 





the South German railways, over which the traffic | 


was formerly directed. 
6.—The Ricken Tunnel is on the new railway from 


Utznach to Wattwil, 9 miles in length, which links | 


up the industrial Toggenberg Valley with the Lake of 
Zurich, 
the world. 

7,10, 15, 22.—The Tauern, Karawanken, Wocheiner 


and Bosruck tunnels belong to a new system of | 


Austrian Alpine railways, which furnish a second line 
between Vienna and_ Trieste. 


It is the second longest single-line tunnel in | 


The Karawanken | 


Tunnel lies between the two stations of Rosenbach | 


and Assling ; the Wocheirier on the line joining 


Assling and Goerz; and the Bosruck passes under the | 


Phyrn Pass. 


nig Che Ronco Tunnel lies north of Genoa. 
).- 


| re 4 ine * . a4 . 7 ° 
ranch line from Cuneo—55 miles from Turin—to 


The tunnel through the Col di Tenda is on a | 


Vievola, The latter station at the southern portal | 


of the tunnel is the present terminus of the line, which 
1s now being extended down to the valley of the Roya 


| 


to Ve .timiglia, 32 miles away. The earliest mention | 


— we have of tunnelling in connection with the 
“Ips CO-cerns the Col di 'Tenda, and dates back to 


the fifteenth century. Anne, Duch:ss of Savoy— | 


| 
| 


married 1433—who was considered by her contem- 
poraries the most intellectual woman who had ever 
lived, conceived the grand project of piercing this 
mountain, then, and for nearly two and a half cen- 
turies afterwards, the best and easiest pass available 
between France and North-West Italy, with a tunnel 
at about one-third of its height from the summit. 
It appears heyon doubt that the works were Le>un, 
but at the death of Anne in 1463 they were aban- 
doned. After a lapse of three centuries they were 
resumed in 1782 by order of Victor Amadeus III., 
King of Savoy. The excavation of the mountain 
was continued, although not vigorously, until 1794, 
when it was stopped in consequence of the invasion 


| 


Tasie I.—Tunnels in Europe of Two Miles in Length (continued). 


single-line tunnels, the second being opened in 1852. 
23.—La Nerthe, the longest tunnel in France, is 
on the P.L.M. main line, between Avignon and Mar- 
seilles, the stations on either side being Pas-des- 
| Lanciers and L’Estaque. It is ventilated by twenty- 
two shafts, one of which is 607ft. deep. 
24.—The Kaiser Wilhelm Tunnel, the greatest 
work of this kind in the German Empire, is on the 
line Coblenz—Treves, and between the two stations of 
Eller and Cochem. With the rapid increase of traffic 
through the tunnel between the years 1895 and 1900 
the air became so foul as seriously to inconvenience 
platelayers and passengers on trains. It was venti- 
lated in 1901 on the Saccardo system, as successfully 
































Summit Opened for | Ref. e ; Summit Opened for 
Length. | level. | traffic. No. Name of tunnel. Country. Length. level. traffic. 
M. yds. Feet. | M. yds. Feet. 
12 458 2313 «| 1906 SG GE oi6 Sas oe Mate 2. 2. 2.45 1890 -- 
9 564 3788 | 1882 37 | Col des Loges* .. . Switzerland s 3200 
9 65 4077 1913 7 ae ‘ ———= —<—<—$ ————}— 
7 1730 4248 | 1871 38 Cremolina* --| Italy .. 1 1748 --- 
6 404 4300 | 1885 39 | Cairasca* .. . Italy - 1 1520 = 1906 
5 610 650 | 1910 40 Hauenstein . Switzerland 1 1210 
5 546 4020 | 1909 41 Semmering . Austria 0 1333 2940 1850 
§ 277 Sones | 1888 : = ce 1 
5 56 3260 | 1899 cn P . 7 
4 1683 2088 | 1906 P TaBLe II.—The Longest Tunnels Out of Europe. 
4 834 11,220 | 1912 onc ick saan et ee ee 
: ane : | po Ref. Summit Opened for 
410 : 1900 ee. sat of nat, a Countey. — t Length. | Bacmconndll 
3 i1ee 6133 | ieee M. yds. Feet. 
3 950 oo” A 1893 42 Hoosac : United States .. 4 685 —_— 1876 
2 age oe 43  Khojak{ .. .| Baluchistan 2 769 -- 1892 
— ge 1805 44 Suram ., Caucasus 2 750 -- 1895 
: lh sata 1909 45 | Caldera* .. ‘| Peru .. 1 1320. 15,774 1893 
ie Pa rh 46 Beacon Hill* ..| China aise 1 644 = 1910 
2 1693 2405 1906 47 Transandine*} .. .-| Chile-Argentine 1 551 10,500 1911 
2 1581 = Se — 
9 . = 
3 noe a TaBLe III.—Long European Tunnels now being Constructed. 
2 990 | 
2 913 1903 Ref. Summit | 
2 800 ~— No. Name of tunnel. Country. | Length level. | 
2778 | 2971 1889 SS 
2 346 -—- 1902 | |M. yds. Feet. 
2 292 1901 48 Hauenstein Base ..| Switzerland | 60 — | - 
2 234 - 1849 49 Somport* .. .. .| France-Spain | 4 1512 _— — 
2 206 1879 50 Grenchenberg .| Switzerland 40 1787 | —_ 
2 182 1893 51 Puymorens* .| France-Spain a 3 317 -- | - 
2 134 - 1900 52 Mont D’Or France-Switzerland. . 3 1395 - | - 
| 





{ One metre gauge railway. 


of Savoy by the French. The total length of the 
tunnel would have been about 3000 yards, and by 
means of it a precipitous sugar-loaf asc-nt of 1300ft. 
to the top of the pass would have been avoided. 


With some alterations this project was carried to a | 


successful issue in 1883. The new road constructed 
in that year penetrates the Tenda by means of a tunnel 
ahout 14 miles long, forming the longest rcad tunnel 
in the world. The altitude of the north entrance 
is 4300ft.; that of the south 4196ft. From the central 
point both ends are visible. The old road over the 
fortified heights of the Col di Tenda, where the 
Maritime Alps terminate and the Ligurian Alps 
begin, is now closed to ordinary traffic. 


11.—The Jungfrau Railway is of one metre gauge, | 


and for most of the distance requires a rack rail, 
the Strub being the type employed. The tunnel 
commences at Eiger Glacier, 7621ft. above datum, 
and extends to Jungfraujoch. The dimensions of the 
tunnel are :—Maximum width, 11ft. 93in.; maximum 
height, 13ft. llin. 

12.—The Borgallo Tunnel lies between Parma and 
Spezzia, between the stations of Borgatoro and 
Grondola—Guinadi. 

13.—The Severn Tunnel is the longest subaqueous 
tunnel in the world. 

14.—The Turchino Tunnel is on the new line from 
Genoa to Asti, which has a total length of 62 miles, 
and a tunnel mileage of more than a quarter of that 
of the whole line. The gradient of the great tunnel 
is 1 in 83 rising from south to north. 

16.—The Albula or Engadine Tunnel lies between 
the two stations of Preda and Spinas. It is the 
highest of the Alpine series, with the exception of the 
Jungfrau, but the latter belongs to rather a different 
category. 

18.—The 
sheltering Messina from the north. 

19.—The Gravehals Tunnel, on the Bergen Rail- 
way, runs through the Urhvode Mountain at a depth 
belows its summit of 1698ft. At its east entrance is 
Myrdalen Station, and at its west entrance Opset 
Station. The tunnel is nearly level, rising only 
55ft. from west to east. Immediately east of Myr- 
dalen Station is another long tunnel, the Reinunga, 
1968 yards. 

20.—The Standedge Tunnel, on the Huddersfield 
and Manchester Railways, between Marsden and 
Diggle stations, held pride of place as the longest in 
the kingdom until the Severn was completed. The 
original single line tunnel has been augmented by a 
second and also by a double-line tunnel, all abreast, 
driven through the ‘“ millstone grit ”’ series of the 
Pennine Range. There is also a fourth tunnel, of 


much smaller section, at a lower level, and 114 yards 

longer than the above, through which flows the 

Huddersfield Canal, with 8ft. depth of water. 
21.—The Woodhead Tunnel consists of two parallel 


Peloritana Tunnel pierces the ridge | 


{ Standard gauge of India. 


| applied in the St. Gotthard. This system has also 
| been installed in the Wocheiner and other tunnels. 
25.—The Echarmeaux Tunnel is on the P.L.M. line 
| from Paray-le-Monail to Lozanne. 
26.—The Blaisy Tunnel is on the P.L.M. main line 
| north of Dijon. 
28.—The Credo Tunnel pierces the Jura Moun- 
| tains and is situated immediately east of Bellegarde 
jon the joint P.L.M. and Italian line from Culoz to 
| Geneva. 
| 29.—The Vizzavona Tunnel is on the (French) 
| State Railways of Corsica, Bastia to Ajaccio. 
| 31.—The metre-gauge tunnel through the Col de 
| St. Michel is in the Department Var. 
36.—The Giovi Tunnel runs through the ridge of 
| the Apennines on the line from Genoa to Turin and 
| the North. 

37.—The tunnel under the Col des Loges is on the 
very steeply graded line from Neuchatel to Chaux de 
Fonds. At the north end of this tunnel is a solitary 
| station, Les Convers, and immediately beyond the 
| line enters another tunnel, three-quarters of a mile 
|long, under Mont Sagne. The open space between 
| these tunnels is so short that it might almost be a 
| shaft. 
| 38.—The Cremolina Tunnel is on the Genoa—Asti 
| line. 
39.—The Cairasca Tunnel is on the approach line 
|to the Simplon Tunnel from Domodossola. It is 
a spiral tunnel and the longest of that type in the 
world, which distinction is now being erroneously 
claimed for the Transandine Tunnel. The difference 
of levels between the south and north portals of the 
Cairasca is 307ft. None of the seven spiral tunnels\ 
on the St. Gotthard Railway is more than one mile in 
length and none makes a greater ascent than 118ft. 

40.—The Hauenstein Tunnel is on the highly 
| important section of the Federal Railways between 
Basle and Olten. The gradients on the approaches 
to and inside this tunnel are so steep that a base 
tunnel is now under construction. 

41.—The Semmering was the first Alpine tunnel. 
It pierces the Noric chain near the summit of the 
pass. The Semmering Railway, from Vienna to 
Trieste, was built for the Austrian Government by 
the engineer Carlo Chega, between the years 1848-54. 

42.—The Hoosac Tunnel, between Troy and Spring- 
field, took twenty years to construct, but there were 
several suspensions of work. 

43.—The Khojak Tunnel is the longest in Asia. It 
pierces an historic pass across the Khwaja Amran 
offshoot of the Toba-Kakar Mountains. It is on the 
Chaman extension—29.35 miles—of the Sind—Pishin 
section of the North-Western Railway of India, 
| which extension was built between the years 1888-91 
in consequence of the fearof Russianaggression. Two 
lines are laid through the tunnel. The gauge is the 


standard gauge for India, i.c., Sft. 6in. When railways 








562 


THE ENGINEER 


Nov, 28, 1913 








were first proposed in India it was, considered that a 
gauge wider than the normal was desirable, as the 
narrower would be inadequate against cyclonic 
storms, so. frequent at certain seasons of the year. 
The Khojak, like most other tunnels near the north- 
west frontier of India, is guarded at each end by 
strong iron gates. 

44.—The contractors for the Suram Tunnel were 
Brandt, Brandau and Co., of Hamburg. The 
successful accomplishment of this work established 
the reputation of the firm, and brought them the 
contract for the construction of the Simplon Tunnel. 

45.—The Caldera is the summit tunnel on the 
Central Peruvian Railway across the Western Cor- 
dillera, This line ascends to the most elevated spot 
reached by any railway in the world, the summit 
level representing approximately the height of Mont 
Blanc. The gradient on the line is sufficiently steep 
to allow of a wagon descending by the sale action of 
gravity from the tunnel to the Pacific, a length of 
106 miles. 

46.—The Beacon Hill Tunnel on the British 
section of the Kowloon-—Canton Railway. It is the 
longest in China, having speedily wrested that dis- 
tinction from the tunnel in the Nankow Pass, under 
the Great Wall—1190 yards—on the Peking—Kalgan 
Railway. 

47.—The Transandine Railway is British owned, 
and both the engineers and the contractors were 
British. The great tunnel through the Cumbre of 
the Cordillera is a spiral tunnel. This tunnel lies 
at an elevation nearly 1500ft. higher than the highesi 
carriage road in Europe. 

48.—The Hauenstein base tunnel is on the new 
alternative line between Sissach and Olten. Many 
non-technical reports of the opening of the Létsch- 
berg-Simplon Railway have referred to this tunnel 
as being undertaken in order to improve the northern 
approach to the new Alpine tunnel. Its chief aim, 
however, is to give a better approach via Lucerne 
to the rival St. Gotthard route, and it will have little, 
if any, concern with the Létschberg. Evidently 
it has been confused with the Grenchenberg Tunnel 
50—on the new line from Moutier under the Jura 
Mountains to Lengnau, a station about midway on 
the line between Soleure and Biel. The Grenchen- 
berg will effect a considerable cut off to the Létsch- 
berg, as from the Eastern Railway of France system. 

49.—The Somport is the international tunnel on 
the Noguera—Pallaresa route across the Pyrenees. 
The line has already been constructed by the French 
Government up to Esteri, the last French station 
before arriving at the tunnel. 

51.—The Puymorens Tunnel is on a second new 
‘Trans-Pyrenean line to connect Aix-les-Thermes, on 
the Midi system, with Ripoli, in Spain. The French 
station at the tunnel mouth is Hospitalet. Both of 
these Trans-Pyrenean Railways have decided to 
employ electric traction, and therefore steeper gra- 
dients than are practicable with steam propulsion 
have been introduced. 

52.—The Mont D’Or Tunnel is on the new Frasne 
Vallorbe line, avoiding Pontarlier. It will shorten 
and otherwise improve the P.L.M. route to Lausanne 
and the Simplon. The headings met on Oct. 3rd last. 

The following long tunnels are projected :— 
Faucille Pass Railway, Lons le Saunier to Heyerin, 
three tunnels, 6.6, 9.4, and 4 miles in length respec- 
tively; Mont Blanc Railway, Chamonix to Cour- 
mayeur, two tunnels, 8 and 3 miles in length respec- 
tively; Splugen Railway, Thusis-Rothenbrunnen— 
Chiavenna; Tunnel, 17 miles; Rigoroso Tunnel, 
between Genoa and Tortona, 12} miles. 
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VERTICAL LIFT DRAWBRIDGES. 
No. I, 


A TYPE of drawbridge which is coming into rather 
remarkable prominence in the United States is the 
vertical lift bridge, about which some inquiry was 
made recently in THE ENGINEER, and the present 
article gives some interesting information regarding 
these bridges. 

Drawbridges may be divided generally into three 
classes or types: The swing bridge, the bascule 
bridge and the lift bridge. There are a few other 
special types, such as the horizontal rolling bridge, 
but these are comparatively few in number and of 
exceptional character. The swing bridge is probably 
the most extensively used, but it has objections in 
that it divides the channel by its pivot pier, while in 
towns or cities it has the disadvantage of interfering 
with the commercial use of an adjacent portion of the 
river bank. For these reasons, among others, there 
has been a somewhat extensive introduction of the 
bascule bridge, swinging in a vertical plane on one 
or both sides of the channel. These are of two general 
classes, first, bridges with fixed trunnions; and, 
secondly, bridges whose trunnions roll backward as 
the bridge rises, or which roll back on curved heels 
on the main girders or trusses, so that the bridge 
when open stands back clear of the channel. 

In the United States, within the past few years, 
there has been a rather remarkable increase in the 
use of drawbridges of the vertical lift type, in which 
the moving span retains its horizontal position, but 
is raised znd lowered between towers built on the 
abutments or picrs. These bridges are operated 


mainly by cables, but some very recent bridges are | 


operated by means of counterweighted rocking beams 
pivoted upon the towers between which the bridge 
moves. Many of these bridges are large and im- 
portant structures ; some are for railways and others 
for streets and roads, whilst still others carry both 
classes of traffic. An English example of the cable- 
operated vertical lift type of bridge, albeit one of 
small dimensions, is a 28ft. girder span in the armoured 
concrete jetties of the naval station for submarines 
at Haslar. 

"= The vertical lift drawbridge is by no means new in 
the United States, for one was built forty years ago, 
and was followed shortly afterwards by a few others. 
A swing bridge across the Erie Canal at Utica, New 
York State, was authorised in 1871, but as the canal 
was only 60ft. wide a central pivot pier was inad- 
missible, while a span pivoted at one end would have 
interfered with business along the canal bank. 
Mr. S. Whipple—inventor of the Whipple truss 
for bridges—proposed and designed a lift bridge, and 
later on patented the design. This bridge was erected 
in the winter of 1873-74. 


THE ERIE CANAL LIFT BRIDGE. 


In the Whipple lift bridge at Utica, a stationary 
span composed of a pair of trusses was built on high 
piers on each side of the canal, and from this was 
suspended the moving span or deck. The floor 
cross girders of this deck had at each end a vertical 
hanger rod or suspender, which passed up through 
the hollow vertical posts of the stationary trusses. 
To the tops of these suspenders were attached cables, 
which were led over grooved pulleys on a pair of 
longitudinal shafts on top of the fixed span. The 
ends of the cables were attached to a counterweight 
rising and falling between the trusses of this overhead 
fixed span. The shafts were connected by bevel 
gearing to a transverse shaft driven by power. The 








———<$—$$—$— 
| This bridge was opened in 1894 and is still in Service 
| but its motive power was changed from steam to 
| electricity in 1907, with a considerable saving jp the 
cost of operation. This bridge was designed }yy Mr 
James A. L. Waddell, of Kansas City, a prominen; 
American bridge engineer, who was for severa{ vears 
engaged in engineering work for the Japanese Govern. 
ment. He tock out several patents covering the 
essential features of the design, and has since bujly 
a number of bridges—both large and small —.{ this 
type. Several of these embody special details and 
modifications, 

The advantages claimed for the lift bridge 
compared with the swing bridge were as follows: 
(1) The unobstructed channel; (2) the avoidance of 
damages for adjacent land, as the structure ies 
within the width of the street; (3) vessels can. lio 
close to the bridge ; and (4) the time of operation jg 
about one-third less than for a swing bridge. Tho 
first three advantages are shared with bascule bridges, 
but it is claimed that the lift bridge is much more 
rigid than a bascule bridge. It was originally 
claimed, also, that a bascule bridge could not he 
paved and could not be built of so long a span as a 
lift bridge. However, many long-span — bascule 
bridges have been built, and some of them are paved 
with wood and other blocks without causing any 
trouble. . 

The Halsted-street lift bridge may now be described 
with reference to its design and construction. This 
bridge is shown in Fig. 1. It crosses the Chicago 
River on a skew of about 22 deg. Its lift span is 
130ft. long, and consists of two parallel boom seven- 
bay trough trusses 23ft. deep and spaced 40ft. apart 
between centres. The roadway—with double line 
of tramway—is 36ft. wide, and on each side is a 
7fit. footway carried outside of the trusses by I lit. 
cantilever brackets forming extensions of the cross 
girders. In its normal position, carrying street 
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Fig. i—THE HALSTED-STREET LIFT BRIDGE AT CHICAGO 


arrangement was siuilar to that used forty years 
ater by Mr. Waddell, as described further on, but 
while the latter used the cables and telescoping 
suspenders he led the cables longitudinally along the 
fixed span to winding drums on shore. 


THE HALSTED-STREET LIFT BRIDGE AT CHICAGO. 


For about twenty years little was heard of vertical 
lift drawbridges, but in 1894 the first modern and 
important bridge of this type was built at Chicago, 
to carry Halsted-street across the Chicago River. 
In 1892 a ship came into collision with the old swing 
bridge at this point, knocking it off the pier and into 
the river. In fact, collisions with the numerous 
swing bridges which span this river have been of 
rather frequent occurrence, though rarely with such 
disastrous results as in this case, and for this reason — 
in part—bascule bridges are now largely used in 
Chicago. The shipping and navigation interests 
made strong representations against the construc- 
tion of another swing bridge, claiming that the pivot 
pier was a serious obstruction to navigation. They 
carried their protests to the War Department of the 
United States Government, which has jurisdiction 
over all navigable waters, and the city was required 
to maintain a free and unobstructed channel. On 
the other hand, the commercial interests were demand- 
ing prompt action in the reconstruction of a bridge 
at this point, as Halsted-street is an important 
thoroughfare with heavy traffic. The Commissioner 
of Public Works, after considering different types of 
structures, including a folding bridge then under 
construction at another point on the river, decided 
to adopt a lift bridge, following the general design 
of one which had been proposed by Mr. Waddell for 
crossing the ship canal at Duluth—where a trans- 
porter bridge was erected later. After protracted 
negotiations, the War Department gave the necessary 
authority, but demanded a clear headway of 155ft. 





with the bridge open. 


traffic, it gives a clear headway of 15ft. above the 
water, so that tugs can pass under it by lowering 
their pivoted funnels. The span can be raised 14Vit., 
so as to give a clear headway of 155ft. for navigation. 

On each side of the river is a steel braced tower 
about 200ft. high, surmounted by the sheaves for the 
operating cables and counterweight cables. The 
sheaves are covered by housings of a somewhat 
ornamental character. The tops of the towers are 
connected by a pair of light steel trusses or braced 
struts. The tower has two vertical posts, with guides 
for the bridge, on the river side; and two inclined 
posts on the land side, these being connected by 
struts and braces to form a braced structure or tower. 
Girders between the legs of the towers form approach 
spans of about 42ft., giving additional waterway for 
the flow of the river. 

Guide rollers are fitted at each end of each upper 
boom of the lift span. The main rollers are held in 
contact with the guides on the faces of the posts by 
means of springs, which take up contraction and 
expansion and longitudinal shocks. There are also 
auxiliary rollers at the outer side of the posts, but 
these take a bearing only when wind pressure swings 
the bridge laterally. The attachments of these 
auxiliary rollers are purposely made rather light, 
so that in the event of the lift span being struck by 
a vessel, these attachments would give way and allow 
the bridge to swing clear between the towers instead 
of transmitting the pressure to them. 

On the top of each tower there are eight built-u) 
pulleys or cable sheaves, 12ft. diameter, for the 
counterweight cables. These are mounted on 12in. 
shafts and carry sixteen wire cables Ijin. diameter. 
Each cable forms a closed loop, having both ends 
attached to the lift span, while in tlie bight—hanging 
on the tower side of the sheaves—lies a 15in. equaliser 
pulley, from the shaft of which the counterweig)hit 
is suspended. For the attachment to the lift span 
the ends of the cables are gripped in cast steel clamps, 
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the lower ends of which are bored out to receive a long 
4jin. pin, which passes through plates riveted to the 
upper booms of the bridge. ; 

The counterweights are composed of cast iron blocks 
git. bin. Jong, 10in. by 12in. section. These are 
strung on rods which are attached to rockers sus- 
yended at the middle from the 15in. equaliser pulleys. 
The counterweights run in angle iron guides in the 
towers. The weight of the cables is counterbalanced 
py wrought iron chains having one end attached to 
the lift span and the other end to the counterweights, 
so that the combined weight of cables and chains is 
always equal on both sides of the cable sheaves. 
The total weight of the lift span is about 290 tons, 
The counterweights aggregate about the same amount, 
while the cables and chains bring the total moving 
weight to approximately 600 tons. 

‘The operating machinery has simply to overcome 
the friction, inertia, and any unbalanced load in 
raising and lowering the bridge. The engine-room— 
under the north approzch—has an operating shaft 
with two cable drums. Eight hoisting cables, jin, 
diameter, lead horizontally from the two drums, 
pass around 5ft. pulleys beneath the floor level of 
the tower, and then up to the top of the tower, 
where they lead over 4ft. idlers and the 12ft. cable 
sheaves. Feur of the cables drop from these sheaves 
to the north end of the span, to which they are 
attached. The others lead across to the opposite 
tower and over 4ft. idlers—anounted on the overhead 
strut between the towers, and thence down to an 
attachinent to the south end of the span. Eight 
lowering cables of the same size are led in the same way 
to the top of the north tower, where four pass over 
sft. idlers and down to the counterweighis, while 
the others run across to the main 12ft. sheaves on 
the south tower, and from these drop down to the 
counterweights in that tower. At the top of each 
tower are two pneumatic buffers, which engage with 
stops or blocks on the top booms of the lift span. 
The bottom booms ¢arry similar buffers, which engage 
with striking blocks on the piers. These buffers 
were originally of the hydraulic type, but were con- 
verted to compressed air cperation some years ago. 

The operating cabin or house is mounted on cross- 
girders between the top booms of the trusses, but is 
only for signalling to the engine-room. It was 
intended originally to use electrically operated 
machinery placed upon the lift span, but, as the use 
of steam was decided upon, the engineer had to arrange 
to place the engines and boilers under one of the 
approaches. The original steam plant had two 
engines of 70 horse-power driving an 8in. shaft carry- 
ing two 6ft. spirally grooved drums for the fin. 
operating cables. The hoisting rope comes on as the 
lowering rope pays out, and vice versa. With this 
steam machinery the span could be raised to the full 
height in 34 seconds. 

On account of the high operating expenses, it was 
decided in 1907 to change from steam to electric 
power, and two 65 horse-power motors took the 
place of the two engines. While the cost for coal 
had averaged about £400 per year, the cost for elec- 
tric current is only about £120 per year, and only 
one bridge man is required, instead of two as formerly. 

The counterweight cables were renewed some years 
ago, but the operating cables were renewed for the 
first time in 1912, after eighteen years’ service. In 
1911 one of the long eye-bolts on which the counter- 
weights are strung broke, and allowed a row of 
weights to fall, doing some damage to the steel work 
of the tower. The bridge had been raised to allow 
a ship to pass, and at once started to descend, but 
was checked by the brakes and lowered safely. On 
another occasion one of the 12ft. sheaves broke and 
the bridge was kept open for several days, owing 
in part to a strike at the works where the new sheave 
was being made. The bridge could have been lowered 
by means of a water ballast tank provided for such an 
emergency, but as it was expected that the repairs 
would be made in afew days, it was thought preferable 
to keep the river open and to divert street traffic to 
other bridges. 


THE HAWTHORNE-AVENUE BRIDGE AT PORTLAND. 

No other bridges of this type were built for some 
years after the Halsted-street bridge, but within 
a few years a number of such bridges has been 
nuit. 

At Portland, Oregon, the Hawthorne-avenue bridge 
over the Willamette River was replaced in 1911 by a 
new structure having six through truss spans of 210ft. 
and 245ft., one of the latter being a lift span. The 
cross-section is peculiar, as with a total width of 64ft. 
the trusses are spaced only 23ft. 3in. apart. There is 
a 20ft. roadway between the trusses, while 20ft. 
cantilever floor beams or cross-girders on each side 
of the bridge cerry a tramway track and a 7ft. walk 
outside of the trusses. The floor beams are plate 
sirders 5ft. deep. 

The piers are of concrete, about 100ft. high from 
the tops of the foundation piles, which were driven to 
penetration of about 45ft. As the depth of water 
Was 40ft., piles 110ft. to 120ft. long were’ used, 
which could be driven to 60ft. below the river bed 
without the use of followers under the pile driver ram. 
\ timber crib cofferdam 50ft. high was placed at 
each pier, being sunk to bring its lower edge 15ft. 
below the river bed. The cofferdam was partially 
pumped out, and conerete then deposited to seal the 





bottom, after which the pumping was completed and 
the pier built in the dry. 

The steel towers for the lift span rise about 170ft. 
above the piers. The two vertical posts of each tower 
rest upon the pier, while the rear inclined posts are 
seated upon the top booms of the adjacent fixed spans. 
There is no horizontal strut connecting the tops of 
the towers, as in the Halsted-street bridge at Chicago. 

The 245ft. lift span weighs about 880 tons, including 
the operating machinery, which is placed in a cabin 
built above the top booms. At each end of each truss 
is a vertical hanger post to which the cables are 
attached. ‘This post also carries a guide roller run- 
ning against the face of the tower post, and a lateral 
guide roller running against the outer side of the 
post. The former rollers have spring attachments, 
which absorb all longitudinal shocks. The counter- 
weights are massive concrete blocks with steel fram- 
ing embedded, and having at each corner asteel shoe 
engaging with a Z bar guide riveted to the tower 
post. Each counterweight is 21ft. by 7ft. in section, 
with a height of 37ft., the total weight being about 
440 tons. Tosecure a close adjustment of the counter- 
weighting there are several auxiliary balance weights 
of 1500 Ib. each, which can be placed on the span or 
on the counterweight, as may be required. 

To the top of each hanger post mentioned above 
is attached an equaliser with lever arms for distribut- 
ing the load equally to twelve steel wire cables of 1}in. 
diameter, which are arranged in groups of six. These 
pass over $ft. sheaves at the top of the tower, and then 
down to the counterweights. There are 24 cables 
and four sheaves at each end of the bridge. 

The operating machinery—cn the lift span—con- 
sists of two 125 horse-power electric motors driving 
a main shaft geared to two drum shafts, one for 
each end of the bridge. One motor is sufficient to 
operate the bridge. Each drum shaft carries two 
42in. drums for the operating cables. Each cable is 
wrapped around the drum, and has both ends led to 
the end of the moving span. One lead, however, is 
under a guide sheave on the end of the span, and up 
to an attachment at the top of the tower, while the 
other lead is over a similar sheave and down to an 
attachment at the base of the tower. The former 
serves for hoisting and the latter for lowering. In 
the engine-room is a graduated dial 6ft. diameter, 
a pointer on which indicates the position of the span. 
The main shaft has hand brakes, and each motor has 
an automatic brake as well as an automatic switch, 
which cuts off the current when the span reaches the 
end of its travel. There is a hand-operating gear 
for emergency, driving the main shaft through bevel 
gears. 

The vertical travel or height of lift is 110ft., which 
gives a clear headway of 160ft. at low water and 135ft. 
at high water ; but of course the bridge is raised only 
high enough to clear each vessel. The full lift is made 
in 45 to 60 seconds. 

The lift span was built on elevated timber false- 
work over the water at the east side of the river 
and on the down-stream side of the bridge. When it 
was completed a floating structure composed of three 
barges lashed together and having cribs or towers of 
timber upon the decks was floated into place under 
the span, water ballast being pumped in to sink the 
structure sufficiently. When in position the water 
was pumped out, until the towers took a bearing 
against the steel span and finally lifted it from the 
falsework. ‘Two river steamers then towed the barges 
into place between the piers, and water ballast was 
again admitted to sink the barges until they left the 
bridge span resting upon the piers. 








INSTITUTION OF MECHANICAL ENGINEERS. 


TuE second general meeting of the session was 
held in London on Friday of last week, when a paper 
entitled ‘The Cutting Power of Lathe Turning 
Tocls ’” was presented by Professor William Ripper 
and Mr. G. W. Burley, of Sheffield University. This 
paper, a reprint of which was begun in last week’s 
issue, had been read the previous night in Manchester 
before a crowded audience, and it was perhaps owing 
to this that Friday’s discussion was in a way less in 
quantity and in quality than the merit of the paper 
deserved. As the two discussions were quite separate, 
we have resolved to reverse the chronological order 
and give the London one first. 

Professor Ripper, in presenting a résumé of the 
paper, said that at the outset it might be advisable 
to indicate what exactly was in his and his colleague’s 
minds when they undertook the research work with 
which the paper was concerned. Many people, he 
said, had very curious ideas about the behaviour 
of tool steel when used in a machine for cutting metal. 
Founding their belief lergely on a paper read some 
short time ago*, they were of opinion that the cutting 
power of tool svec! varied with the speed of cutting in 
a very peculiar way, namely, that at low speeds the 
cutting power was low, that as the speed was increased 
to something between 50ft. and 8s0ft. per minute 
the cutting power rose to a maximum, and that 
thereafter it tell off fairly rapidly to about its initial 
value. This reputed behaviour was so curious, in 
his opinion, and was so contrary to what one’s reason 





* See * Proceedings” of the Iron and Steel Institute, Vol. Ixxxi., page 
206, ‘The Cutting Properties of Tool Steel,” by E. G. Herbert. 





would lead one to expect, that it seemed desirable 
to investigate the matter afresh to see if it could be 
confirmed. 

The President, Sir Frederick Donaldson, in opening 
the discussion, remarked that the paper as it stood 
did not, nor was it intended to, represent anything 
like finality. The authors had as far as possible re- 
moved all variables from their work, except feed, 
speed, depth of cut, and quality of material operated 
upon. They had, for instance, made all their tools 
of the same shape, and had not endeavoured «o far 
to investigate the influence of change in the angles 
of the tool faces and edges. Some few years ago he 
had been interested in some experiments on the 
subject, and in the ‘* Proceedings ” of the Institution 
for 1903 a paper of his would be found in which the 
cutting power of the tool, as measured by the pounds 
of metal removed in a given time, was correlated with 
the tool angles. He agreed with the authors that a 
heavy cut and a slow speed gave the biggest output. 
But it should be noticed that such a course was not 
necessarily the most efficient. It would not be so, 
for instance, on a finishing cut. However, nowadays 
it was common practice to avoid finishing cuts alto- 
gether and to finish the surface by grinding, and in 
view of this he held that Professor Ripper was right 
in concentrating attention on heavy cuts. The 
authors opened their paper with the remark that very 
little information was readily available as to the output 
of lathe tools. He would suggest that there was 
plenty of information on this subject in existence, 
but that it was locked away in large part in secret 
places. It seemed to him that here was a most fitting 
opportunity for the co-ordination of engineering 
research as proposed by Mr. Roberts in his paper at 
Cambridge. The standardisation of the nomenclature 
of tools also appeared to be desirable. The definitions 
of “top rake,” “side rake,” &c., given by Professor 
Ripper in the paper were not quite in accordance 
with what he himself had used in his experiments 
alluded to already. But, taking the authors’ definition 
of top rake, he could give the meeting some idea of 
the results at which he had arrived. The materials 
operated upon were of various qualities, and included 
ordinary mild steel, oil-hardened medium steel, 
and very hard steel containing chromium, &c., 
and exceedingly unpleasant to cut. Using carbon 
steel tools, he found that the best angle of top rake 
when cutting mild steel varied between 22 deg. and 
35 deg. For medium stcel it was 19 deg. to 33 deg., 
and for the very hard stee] 4deg.to 22deg. Therange 
for each material was no doubt wide, but the difference 
as between one range and another was marked. Pro- 
fessor Ripper, it was to be noticed, used for all 
materials one constant angle of top rake, namely, 
11 deg., and not only for carbon steel tools, but also 
for high-speed steel tools. With the latter he, Sir 
Frederick, had found that the best angle of top rake 
when cutting mild steel was about 6 deg., for oil- 
hardened medium steel 12 deg., and for very hard 
steel, curiously enough, 5 deg. To endeavour to 
bring a practical issue to bear on the subject of the 
paper he would like to point out that each maker's 
high-speed stee! varied in nature and in price, in the 
treatment it required, and in the work for which it 
was best suited. To select from the lot those best 
adapted to oue’s own various needs was a task which 
could be properly accomplished only by resort to 
some such tests as those described in the paper. 
At Woolwich Arsenal they had to deal mainly with 
three qualities of material, namely, mild and oil- 
hardened steel and very hard steel alloys. Tools of 
the different makers’ steels were prepared according 
to their instructions, and were tested on a more or 
less definite basis. First the minimum [? maximum] 
speeds, feeds, and cuts of each tool on the three 
classes of material were determined. Next the tools 
were tested at the speeds laid down by the steel 
makers for 5 minutes on hard material. 10 minutes 
on medium, and 15 minutes on soft. [We did not 
gather definitely that each tool was tested successively 
on the three qualities of material, but we presume 
this to be the case. If not we should like to learn 
why 5 minutes on hard material was regarded as 
equivalent to 10 and 15 minutes respectively on 
medium and soft material.] This weeded out a 
good many of the tools. Those remaining were 
speeded up by 25 per cent., and set to work for 
half an hour or an hour. The survivors were then 
put to a final test the criterion in which was the 
weight of metal removed. 


Mr. L. Pendred, the next speaker, said that he had 
come prepared to ask Professor Ripper whether he 
had been aware of Mr. E. G. Herbert’s experiments 
and their results when he undertook the research 
dealt with in the paper. From the author’s remarks, 
which were not printed in the advance copies of the 
paper, he, however, now gathered that it was these very 
experiments of Mr. Herbert that had been the prime 
cause of the investigation. He understood that Mr. 
Herbert himself had spoken at some length at the 
previous night’s meeting in Manchester. The remarks 
he had come prepared to make were therefore unneces- 
sary, and all he could do was to give those present 
some brief outline of what Mr. Herbert had done and 
found. Mr. Herbert’s machine differed radically 
from machines—lathes—usually employed for tool 
tests. It resembled, in fact, a drilling machine. The 
material cut was in the form of tube, and was rotated 
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by the vertical spindle of the machine. The spindle 
was weighted so that the end of the tube was pressed 
down on a fixed abutment. ‘The tool was carried on 
the end of a lever, and was pressed upwards against 
the end of the tube by an adjustable weight. Standard 
wear was measured by the corresponding fall of the 
lever, which caused an electric alarm to be sounded. 
Duration was measured on this machine, not by time, 
but by inches of metal cut away from the tube. Mr. 
Herbert found that at slow speeds the tool was 
blunted before it had removed much metal, but that 
if the speed were increased a greater length of tube 
was cut away before standard bluntness was reached. 
Mr. Herbert had also found that if the speed were 
pressed beyond the first maximum another speed was 
found, higher still, in which the endurance of the 
tool was again good. The speaker illustrated these 
points by diagrams and referred the members for 
further information to two papers read in 1910 and 
1912 pnefore the Iron and Steel Institute by Mr. 
Herbert. 

Mr. G. H. Roberts, of Woolwich Arsenal, dealt 
with several small points in the paper. In connection 
with the characteristic composition of carbon tool 
steel given at the beginning of the paper, he said 
that in his view the words “as used for lathe or 
similar tools’? should be added. As regarded the 
definition and measurement of “‘ standard bluntness,”’ 
he said that matters might be simplified by noticing 
the power and the changes in it taken to drive the 
machine tool. If, for instance, an electrical drive 
were in use the ampéres rose very definitely when the 
tool reached a certain degree of bluntness. The 
‘“‘false nose”’ built up on the point of the tool, as 
mentioned by the authors, was a_ well-known 
phenomenon. He had seen instances of it in which the 
xecumulation reached j;in. in height. Previously 


the too] might have been giving every sign of break- | 
ing down, then the false nose appeared, and there- 
after they would witness the curiosity of steel cutting | 


itself. He noticed that in all cases the authors had 
run the work dry—that was without lubrication at 
the cutting edge of the tool. There were no doubt 
good reasons for this, as, for instance, the elimination 
of a variable quantity ; but he nevertheless thought 
it was an unfortunate feature of the work. It did 
not represent workshop practice, and made it difficult 
to establish a comparison of the results. Further, 
the condition adopted did not do justice to the tool 
steel. In Figs. 4 to 11, giving the units of wear on 
the tool against time, he pointed out that the feed 
adopted in all cases was ;;in., while in Figs. 12 to 15, 
giving the cutting speed and time required to pro- 
duce standard bluntness, the feed used was =z in. 
The difference made it difficult to compare the data 
of the two sets of diagrams. The authors stated 
that the cutting speed S and the time of cutting M 
required to produce the standard amount of wear 
were related by the equation M = const./S’. Taking 
the curves given in Fig. 13 and plotting them 
logarithmically, he found that the index should be 
more nearly 6 than 5. The most serious point he had 
to make was connected with what the authors called 
the “‘ associated cutting speed ’’—that was to say, 
the speed required in any given case to produce 
standard bluntness in 60 minutes. This conception 
of the “ associated cutting speed” involved two at 
least or three variables—challenged by Professor 
Ripper at this point he said that the three variables 
were feed, depth of cut, and speed—yet the authors 
constantly introduced it as a single variable. This, 
he thought, defeated that fundamental principle of 
all scientific research, to wit, the study of only one 
variable at a time. The authors’ conclusion that 
from the point of view of output a low cutting speed 
and a heavy cut were preferable to a high cutting 
speed and light cut seemed to him only to bear out 
that old workshop adage, ‘“‘ Cut deep and feed fine.”’ 
In studying the relation between cutting speed and 
the hardness of the material the authors had assumed 
that hardness was directly proportional to tensile 
strength, and had therefore studied the relation 
between tenacity and speed. Why, however, did 
they not use the Brinnel or Scleroscope method of 
testing hardness directly ? In changing from carbon 
steel tools to high-speed steel tools the authors had 
not altered the shape of the tool because they desired 
to get comparable results. The argument was good, 
but it was not to be understood that the same angles 
were best in both cases. Indeed, it was well known 
that high-speed steel tools could stand blunter angles 
than those of carbon steel. Dealing with the heat 
generated at the nose of the tool when cutting, the 
authors stated that if the conditions were not exces- 
sively severe the heat generated was conducted away 
as fast as it appeared, but that if the speed and area of 
cut were great, fusing and breaking down of the nose 
took place. On this point he would remark that high- 
speed steel seemed to have a certain quite low critical 
temperature point at which it would thus fail, but 
that if the tool could be coaxed in any way to pass 
through this point successfully it might stand up for 
some quite considerable time afterwards. Towards 
the end of the paper an equation No. 18 was given 
connecting the tensile strength of the material 
operated upon with the net horse-power required per 
pound of metal turned off per minute. He thought 
that an error had crept in here. Should not the 
“0.37 T” given be “ 0.037 T 2?” 

Professor R. H. Smith said he had no objection to 








the standard unit of wear used by the authors, pro- 
vided it was always understood that it was a con- 
ventional unit and not a rational one. As for the 
‘associated cutting speed,’ this, as Mr. Roberts 
had said, was certainly a compound variable, but it 
was necessary to use some such quantity and no 
reasonable objection could be made to its employ- 
ment. Turning to Fig. 2, showing the methoa of 
measuring the wear at the point of the tool, he desired 
to know how exactly the dimension marked ** W” 
was determined with microscopical accuracy. The 
rounded face as seen in plan beneath the microscope 
would no doubt have a sharp outer edge, but the inner 
edge, it appeared to him, would be more or less 
indefinite. Was the rounded face polished or ground 
off flat to a certain depth before its width was 
measured ?_ He thought that a special micrometer 
screw gauge might have been used to determine the 
degree of wear by measuring the actual amount by 
which the originally sharp point of the tool receded. 
He was sceptical of all exponential formule such as 
M = const./S*, the equation given by the authors 
as connecting the cutting speed and the time required 
to produce standard wear. There was a craze for 
logarithmic plotting which frequently, as in this case, 
produced results which. obviously were not rational. 
Professor Ripper himself, however, had pointed out 
that the equation could not fit more than a portion 
of ‘the experimental curve. He, Professor Smith, 
found that many of.the curves given in the paper were 
very nearly hyperbolas, and on this basis it was not 
difficult to find the constants in the equation to any 
one of them. All that was necessary was to discover 
the proper axes of the curves, which axes would be 
the asymptotes of the hyperbolas. Taking, for 
example, the four curves given in Fig. 16, he had 
worked out the following as their formule :— 


Bar W. S = (255/M 14.4) 12.3. 
Cia (129/M 9.1) 10.8. 

23-3). -+- 6. 

20) 3.5. 


» Y. S$ = (444/M 
ee - (150/M 


In each case the last figure was the minimum speed 
at which the duration of the tool would theoretically 
be infinite. The figures descended regularly in con- 
formity with some simple law. The figures in the 
numerator and the denominator of the first term did 
not, however, follow any law which he so far had been 
able to discover. These formule were more rational 
and more easily applied than Professor Ripper’s 
exponential form. The latter, it was to be noted, 
involved but one constant, and could therefore be 
made to coincide definitely with but one point on the 
experimental curve. His formule involved three 
constants and could coincide definitely with the curves 
at three points. He had to complain that the paper 
left out a very great deal. For instance, it dealt only 
with dry cutting, a proceeding which would be abso- 
lutely unreasonable in the workshop. This not only 
left the question of lubrication out of account ; it 
ignored the cooling effect of the lubricant, which effect 
was of great practical influence on the life of the tool. 
The whole paper, again, referred only to the volu- 
metric or weight efficiency of the output. But the 
volumetric output was not always the commercially 
important result. It was only so on roughing cuts. 
When finishing or polishing cuts were being taken 
the aim was to secure the greatest surface output in 
a given time. Turning to the matter of the area of 
the cut, he said that the late Professor Nicolson, as 
was well known, advanced the statement that the life 
of the tool was dependent solely on the magnitude of 
the area and not at all on its linear dimensions. The 
authors seemed to confirm this opinion, at least so 
far as carbon steel tools were concerned. His, 
Professor Smith’s, own experiments on the matter 
led him to a distinctly different conclusion. He 
found that the proportionality of the length of the 
cutting edge to the thickness of the shaving entered 
into the subject very materially. In this connection 
it was to be noticed that the length of the cutting edge 
was not necessarily the same thing as the depth of the 
cut, nor was the thickness of the shaving quite the 
same thing as the feed. Professor Ripper seemed to 
suggest that this ratio had no bearing on the question 
of the life of the tool. He suspected that this belief 
resulted from the fact that in all their experiments 
the authors had taken nothing but small cuts. They 
were really cutting only with the point of the tool, 
and under this condition the flow of heat had a much 
less harmful effect on the life of the tool than when 
heavy cuts were being taken. It was further only 
necessary to consider the work done in bending the 
shaving to see that of two cuts having the same area 
that having the greatest thickness of shaving was the 
more severe on the tool. 

Mr. G. W. Burley, joint author of the paper with 
Professor Ripper, then replied to the discussion, 
They were aware, he said, that the paper was incom- 
plete in its present form. But even as it stood two 
vears had been spent in making the experiments 
described in it. They had been compelled to leave 
out all except a few variables. To take these into 
account and make the research complete would require 
many more years of labour. The question of tool 
angles was passed over for this reason, but it was to 
be distinctly understood that they did not for one 
moment suggest that the shape of tool to which they 
had restricted themselves was the best under all or 
any circumstances. The President in his remarks 
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seemed to imply that the nomenclature used in the 
paper in connection with the shape of the tools Was 
not in agreement with common custom. ‘They might 
be wrong, but they had adopted those terms which 
appeared to them to be in ordinary use. No doubt 
however, different names were used in different parts 
of the country. ‘Their method of measuriny the 
bluntness of the tools had been criticised by two of 
the speakers. ‘They had, indeed, tried many ways of 
effecting this measurement, starting with merely 
noticing the nature of the surface left on the work, 
The method ultimately adopted appeared to them to 
be the best. They did not use the ammeter method 
referred to by Mr. Roberts because, first, the sinaller 
of the lathes on which the experiments were con. 
ducted was not electrically driven, and, secondly, 
because the total horse-power in use being siuall jt 
would have been exceedingly difficult to measure 
with accuracy the small change which was ai! that 
took place in it when the tool became blunt. With 
high-speed steel there was no dubiety about the point 
of failure of the tool. The failure to cut the material 
was quite definite, and as soon as the tool started to 
polish the work the ammeter reading fell off cuite 
distinctly. With carbon steel the false nose masked 
this result, and they were compelled to resort to an 
arbitrary unit of wear as measured beneath the 
microscope. As regarded the estimation of the 
dimension W, Fig. 2, the uncertainty of which had 
been referred to by Professor Smith, he said that at 
first they had taken the average of a number of 
readings, but latterly had used the maximum ob- 
served in each case. The work was run dry because 
the use of a lubricating and cooling medium would 
have involved a fresh variable. Further, it was 
thought likely that by investigating the effect of 
a lubricant separately it would be possible to apply 
a corrective to the test results already obtained, 
He admitted that in the conception of the “ 
ciated cutting speed’ there might be two or three 
variables, but, on the other hand, there was involved 
in it a definite life of the tool, 60 minutes, and a 
standard of breaking down. They had chosen 
60 minutes because they thought it represented fair 
average workshop practice. Mr. Taylor, it might 
be noted, had used 20 minutes, and the late Dr. 
Nicolson 90 minutes in the same connection. Mr. 
Roberts had criticised the accyracy of the figure 
* 5” used in the * time-speed ”’ exponential equation.. 
This figure was the average of all the curves; Mr. 
Roberts’ “‘6” was true only for one of the series, 
The point perhaps was not very important. 

Professor Ripper also briefly replied to the dis- 
cussion. He said that at Manchester on the previous 
night the general opinion of the different speakers was 
that the tests described in the paper did represent the 
truth so far as the speeds used were concerned, but 
that if they had continued their investigation to lower 
speeds they would probably have found the same 
results as Mr. Herbert had discovered. 

The rest of Professor Ripper’s remarks were of a 
general nature, and centred upon the difficulty of 
conducting a research of the nature covered by the 
paper at an institution primarily devoted to thie 
teaching and training of students. The President 
in concluding the evening’s proceedings, intimated 
that on December 5th Mr. E. B. Ellington would 
deliver the first Thomas Hawksley Lecture, taking 
as his subject ‘“‘ Water as a Mechanical Agent.” 
A reception would follow. The next general meeting 
would be on December 19th. 

We give below our Manchester correspondent’s 
report of the meeting held in his district on the 
previous night. 


isso- 


For a long time past there has been a feeling preva- 
lent amongst many members of the Institution of 
Mechanical Engineers who live in the country that 
they do not get anything like as good value for their 
subscription fees as do those who live within the 
London area. The metropolitan members enjoy 
many obvious advantages over those in the provinces, 
yet there is no distinction as regards the amount of 
fees. This feeling of inequality of treatment of the 
two classes of members recently resulted in the 
decision of the Council—in response to a suggestion 
emanating from members in Manchester—to hold a 
meeting for the reading and discussion of a paper in that 
city, and the meeting took place last Thursday week 
in the Memorial Hall, Albert-square, when Professor 
W. Ripper read a paper entitled “‘ The Cutting Power 
of Lathe Turning Tools,” written by himself and Mr. 
G. W. Burley, a subject which has previously been 
very fully dealt with by other prominent member: 
in the Manchester district, namely, the late Dr. 
Nicolson and Mr. Dempster Smith. 

Prior to the reading of the paper a preliminary and 
informal meeting was held with the object of ‘“ con- 
sidering any matters affecting the local members of 
the Institution.” The President was in the chair and 
was supported by a number of members of Counc! 
and the secretary. Several local members, includiny 
Messrs. J. and D. Adamson, A. Saxon, E. P. Hethering 
ton, Butterworth, Massey, A. Chorlton, and Dr. Hopkin 
son addressed the meeting and gave their views a 
to how the Institution’s work and influence could be 
improved. Many suggestions were thrown oul 
which will provide food for the earnest consideration 
of the Council. Mr. J. Adamson complained of the 
quality of the papers set down for reading. He said 
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these were frequently too long and the illustrations 
left much to be desired. Mr. A. Saxon complained 
that members living in the provinces could not 
afford to go to meetings in London to hear one paper 
read, and suggested that if several papers were read 
at the same meeting there would be some inducement 
for such members to visit the Institution. Mr. 
Hetherington complained that Friday evening meet- 
unpopular to the country members for two 
reasons. First, when these members visited London 
for a meeting it was usual to take advantage of the 
occasion to make certain calls on merchants in the 
City as well, but as Friday was the foreign mail day 
such visits were frequently unwelcome ; secondly, 
members from a distance, such as Manchester, were 
unable to reach home again the same night. Other 
suggestions advanced related to the advisability of 
holding periodical meetings for the reading of papers 
jn the leading engineering centres, such as Manchester, 
Leeds, Neweastle-on-Tyne, &c. The idea ventilated 
by Mr. A. Chorlton relating to the formation of local 
advisory councils which should each find a paper 
annually for discussion, either locally or in London, 
seemed to meet with the approval of the members 
present. This speaker also advocated the regular 
publication of a journal containing the papers to be 
read and the provision of a printed catalogue of the 
books in the Institution’s library for circulation 
‘amongst the members. Other members complained 
of the maccessibility of the library to country members. 

The President briefly replied to some of the points 
raised in the discussion, and pointed out the diffi- 
culties that had to be faced in changing the days for 
the meetings in London, about which there was a 
great diversity of opinion. With regard to the library, 
he said that this year so far over 540 books had been 
lent out to the members, of which number 240 were 
lent to provincial members. He said what they had 
to consider was what was the best for the profession 
as a whole. He thought the suggestion for local 
advisory councils a good one. 

After an adjournment for dinner the members 
reassembled to hear Professor Ripper’s and Mr. G. W. 
Burley’s paper. The meeting was a very large one, 
the number present being greatly increased by the 
attendance of members of the Manchester Associa- 
tion of Engineers. After the author had briefly re- 
viewed the main points of his paper and the customary 
vote of thanks had been proposed by the President 
and carried, the paper was thrown open for discussion. 

Mr. A. James, the first speaker, alluded to the 
smallness of the cuts which had been taken for the 
experiments, and wished to know whether heavier 
cuts had been taken. He said that the capacity of a 
tool depended upon its capacity for dissipating heat. 
He further noted that the results were all obtained 
with tools working dry, and said the output would 
have been greatly increased by the use of lubricants. 

Mr. A. Saxon was surprised at the author’s state- 
ment that there was little information available on 
the subject, and referred to the work undertaken by 
the Manchester Association of Engineers ten years 
ago at the School of Technology, from which much 
valuable data was obtained. He also referred to the 
paper read two years ago by Mr. Dempster Smith. 

Mr. W. H. Allingham considered that the authors 
had added nothing to the knowledge obtained by 
Mr. F. W. Taylor and Dr. Nicolson, neither were there 
any data published of any great immediate practical 
use. He considered the scientific treatment of prac- 
tical machine tool problems of great value, and alluded 
at some length to the results he had obtained from a 
twelve months’ research on automatic screw machines, 
After putting into practice the data obtained on 105 
automatic machines in the works of Hans Renold, 
Limited, the average production of these machines 
had been increased over 100 per cent. Small batches 
of machines were being studied scientifically as well 
as large batches, and the general result showed that 
comparatively slow speeds with large areas of chip 
were the most economical. He considered that the 
authors had made a mistake in taking the same top 
rake on their tools for hard as for soft steel. One of 
the results of the speaker’s experiments had been to 
standardise a 20 deg. rake for the cutting edge of 
reamers. He said that with reduced speeds and 
increased feeds the authors would have got better 
results. Mr. Allingham appealed to engineers in 
this country to do much more in the way of scientific 
experiments, and ventured to assert that they would 
obtain astonishing results. He particularly recom- 
mended the utilisation of technical schools for such 
expermments. 

Mr. E. G. Herbert complimented the authors on 
the magnitude of their undertaking and on the work- 
ing out of the results. If the results and conclusions 
were in some eases not novel this was because the 
field had been so thoroughly surveyed before them. 
"he system of grinding all tools to a standard shape 
was contrasted favourably with the procedure used 
in the Manchester experiments and by Professor 
Schlesinger, The principle of standard bluntness 
ot the tools at the completion of the tests appeared 
‘> be correct, but the method adopted by the authors 
'n measuring the bluntness involving the frequent 
withdrawal of the tool from its work was inferior to 
‘hat based on the increasing diameter of the work due 
\o the wearing away of the tool point. The authors’ 
conclusions 2 and 4 were called in question, and a 
speed-durability diagram—Fig. 1—produced on the 


ings were 





tool steel testing machine was displayed showing 
close correspondence with the curves of Figs. 12 and 
13 in the paper. It showed that at the lower speeds 
the curve tended to become horizontal, suggesting 
that there was a definite speed below which the tool 
would last practically an indefinite length of time, 
as in conclusion 4 of the paper. The continuation of 
the same curve at lower speeds was then displayed by 
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the speaker, showing that the durability, far from 
increasing indefinitely, actually declined after reaching 
amaximum. ‘This decline in durability at low speeds 
with light cuts had been confirmed by workshop 
experience and by some lathe experiments recently 
carried out at one of the continental universities. It 
could not have oecurred in the authors’ tests with 
relatively heavy cuts, and without water ccsiing, 
since the phenomenon had been proved to be 
dependent on the cutting edge being almost cold. 
The authors of the paper appeared to have missed an 
opportunity by confining themselves to cutting con- 
ditions which had been fully investigated and neglect- 
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ing the subject of finishing cuts, which was equally 
important and which previous investigators had left 
untouched. A further diagram—Fig. 2—was dis- 
played by Mr. Herbert, showing an increase of dura- 
bilhty at higher speeds, but it was pointed out that 
even if Professor Ripper’s tools had possessed this 
property he would probably have failed to discover 
it owing to his observations having beén too few in 
number and too far apart. Mr. Herbert agreed with 
the views of Mr. Taylor and Professor Ripper as to 
the greater relative importance of feed compared with 
the depth of cut as regards their effect on the cutting 
speed, and he showed that the contrary view held by 
Dr. Nicolson was untenable in view of the results of 
Dr. Nicolson’s own Manchester experiments on cast 
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iron, in which the feed and depth were increased alter- 
nately and a zig-zag or switchback type of curve was 
produced—see Fig. 3. The speaker said that formula 
12 of the paper was a re-statement of the cube law of 
cutting speeds, which he had first published in 1909. 
This law, he said, was equally applicable to the results 
of Mr. Taylor’s and Professor Ripper’s experiments 
and served to link them both with the theory of heat 
evolution, on which the law was originally based. 
The absence of any acknowledgment of the author- 
ship of this law would seem to indicate that Professor 
Ripper had discovered it independently, in ignorance 
that it had been published previously, and information 
on this point was asked for. The authors’ speed 
increment test appeared to be an improvement on 
the usual lathe test at a single speed, but inferior to 
the method by which the durability at each of a series 
of cutting speeds was exhibited in the form of a 
characteristic curve. The results of the experiments 
with tools of different sections appeared to be very 
useful, but would have been more so if they had 
included a determination of the relative efficiency of 





a small tool held in a tool holder as compared with a 
solid tool. 

Mr. Brayshaw commended the authors for reducing 
the number of variables. He did not think the 
method of testing the wear ideal. The speeds were 
often too low. 

Mr. Dempster Smith said the authors had chosen a 
certain degree of edge bluntness as affording a measure 
of the performance of a carbon steel tool when opera- 
ting under ordinary working conditions. The plan 
had evidently been resorted to after repeated failure 
to obtain consistently uniform results by running 
the tool to destruction. Providing the conditions 
prevailing in practice were obtained in the tests and 
the wear of the tool could be accurately measured, 
the standard was probably as good as any other. 
The means of measuring the bluntness was more open 
to question, as it seemed very difficult to tell, with any 
approach to accuracy, when the bluntness,curve 
ceased and the straight face of the tool began. In 
determining the standard bluntness the tool was 
frequently withdrawn and re-entered after examina- 
tion, and a cumulative bluntness error, due to the 
cutting edge being brought into contact with the solid 
bar, would result. Having regard to the fact that 
in many of the trials a small pile of shavings adhered 
to the extreme cutting edge, thereby protecting it 
and indicating that the edge was not subjected to the 
same duty as those of tools in trials where this did 
not occur, the regularity of the results was surprising. 
The general expression giving the relation between the 
cutting speed and area of cut was similar in form to 
that given by the late Dr. Nicolson. The values 
given by the authors’ expression, viz., S = (67 — T) 


0- é 
“O185 were extremely low, and when compared 


Vv 
with those obtained in practice when operating on 
ordinary mild steel, apparently required to be multi- 
plied by 2 or 3, and the following table was exhibi‘ed : 


Carbon Steel Tools on Mild Steel. 





Authors’ 


% Ordinary 
Traverse. Cut Area = a. |8 = 40 X 0.0185 | workshop 
ya. | practice. 

i's 12 .00195 16.74 | 28 

i's i'6 . 00390 11.84 | 21 

i'6 k . 60789 8.37 | 17.63 

ts } 01563 5.92 | 14.0 

} PY . 01563 5.92 ; 14.0 

i } 03125 4.19 | a 

4 4 0625 2.96 8.8 

} j 1125 2.09 7.0 

} F | 1875 1.71 6.2 

} 1 125 1.48 5.6 


When dealing with the breaking down of high-speed 
steel tools the authors stated that failure was brought 
about by the fusing of the nose due to heat generated 
as the result of friction, the friction being due (1) to 
the rubbing of the chip on the upper face of the tool, 
and (2) to the cutting action of the tool as it traversed 
the work in a line parallel with the axis. This state- 
ment was not quite correct. Save for exceptionally 
fine cuts, the amount of work done in pushing the 
shaving across the tool face did not amount to 15 per 
cent. of the whole work done at the tool. When 
operating on steel at a high speed it would be observed 
that the shaving pressed hard on the upper surface 
of the tool at some distance back from the cutting 
edge, with the result that the shaving was twisted 
from the stock. This twisting action caused the 
shaving to tear in advance of the tool point and to 
produce an intense heat in the shaving itself, which 
was conducted to that part of the tool most closely 
in contact with it. The point of the tool simply 
cleaned up the bar, and a pile of small cuttings which 
had been imprisoned in the rent between the shaving 
and the bar was firmly deposited on it. This small 
heap adhered to the edge of the tool at the base, but 
the top was being continually removed and replen- 
ished by fresh stock from the bar, which action assisted 
in carrying off the heat from the tool point. The 
greatest temperature and pressure were where the 
heel of the shaving bore on the tool, and these, together 
with the speed at which the shaving slid across the 
face, gradually wore a groove at that part, which 
deepened and widened until it extended to the cutting 
edge, whereupon the lip broke down and the tool 
failed. Thus failure was caused at high speeds, not 
by the tool getting hot at the point, but at some dis- 
tance back from the cutting edge, thus facilitating 
the grooving action which led to the destruction of the 
edge. The tool was found to be cooler at the cutting 
edge than at the part where the groove was forming. 
Heat flowed, of course, by conduction from the hot 
region behind the point to the cutting edge, but the 
edge was kept cool by a continuous supply of fresh 
cold’bar. The law as to the rate of grooving depended 
upon (1) the normal pressure on the tool due to the 
twisting of the shaving, (2) the speed at which the 
shaving slid over the tool, and (3) upon the tempera- 
ture of the surface of the tool in contact with the heel 
of the shaving, #.c., where the tool was hottest. 
Except for very fine cuts the normal pressure was 
practically independent of the area of cut, but varied 
with the cutting angle of the tool. The ratio of the 
speed of sliding to the cutting speed was the same as 
the ratio of the shaving length was to the length 
cut, and this had been shown closely to approximate 

5 
tinal where a was the cutting angle of the tool. 
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, which the tool failed might be of small 
e ordinary practitioner, but it was of 
creat importance to the investigator if he hoped to 
effect improvement along rational lines. Continuing, 
- Dempster Smith said the authors of the present 
a claimed that their experiments and law of cutting 
aad deduced therefrom were in agreement with those 
ye Mr. F. W. Taylor and contrary to the experience 
and views of the late Professor Nicolson, Dr. Nicol- 
son contended that for all practical purposes the cut- 
ting speed varied inversely as the area of cut to the 
nth power, where the value of varied with the 
materi#] operated upon and the quality of tool steel 
h speed steel on mild steel Dr. Nicolson 


The manner i 
interest to th 


used. For hig “ eel Dr. 

save }) —}, Which figure gives values within 5 per cent. 
- -’ . . 

i is attainable on ordinary workshop cuts. 


of the speec i ? 
He then gave the general equation which follows 


advanced by Mr. F. W. Taylor for high-speed steel 


Taylor's Expression H.S. Slee! on Steel. 


: ; 8 2, a 
V=C{l-—=s; ,} | Fo | 5+ 32r 
7 (32 1)? 
. ee 08 (327) 
Dio t vse + 6 isa 7-48 wD 
} Cah = = Cut 
Hz 
Z ex C , CG 
sz }°¥-065 J) Sou ]°.5 J).517 
5 : C Ye: C 
3 \ J°-612 4.594 ~~ #612 Jp 362 
9 C Bet) oo. ie 
Y \ y°-551 J)-445 Ys J*.551 ]).422 
11 y Cc Vv C 
52 ~~ #532 4 y. 402 F°-832 ]).445 
5 Vv = Cc V :; 
DZ ‘#506 J).496 (49.006 ).485 
on steel. In this expression V = cutting speed in 
feet per minute, D = depth of cut, F == feed in 


inches per revolution of the work, and r = the nose 
radius of the tool. As r varied with each tool section, 
values have been substituted in the general expression 
and a law obtained for each tool. From these it 
would be observed that the authors’ law approxi- 
mately agreed with that given by Mr. F. W. Taylor 
for his smallest tool—,j,in. nose radius—-and was 
very far astray when compared with the laws given 
for tools having a larger nose radius. In fact, the 
jaw for the I}in. wide tool, having a radius of }3in., 
was thal given by Dr. Nicolson. With regard to 
the variation in output with area of tool—pages 25, 
42 to 46, &c.—the tools used in these trials were of 
different cross-sectional area with cutting edges of 
similar geometrical form. The observations in these 
trials are shown diagrammatically on page 45, and the 
increased Output or permissible increase in the depth 
of cut with constant speed feed and duration of run 
was attributed to the area of tool. In this the authors 
had been evidently misled, as providing the curvature 
of the nose remained the same, the durability or 
performance of the tool was quite independent of the 
sectional area of the tool steel. The increased per- 
formance could be only due to an increase in the nose 
radius of the tool. In a paper read before the Man- 
chester Association of Engineers, 1911, the authors 
stated that the results of repeated tests with in. 
and 1jin. square tools the performance was identical 
when both tools had the same nose radius, and, 
further, that the performance increased as the nose 
radius increased. The same authors showed that the 
durability of the tool with nose radius varied as a 
constant + 7r},and that the cutting speed for a con- 
‘ {bos ee 5 
stant life to the tool varied as C, (7 See ei ale Ce) 
y area 
Mr. E. P. Hetherington said the experiments alluded 
to in the paper were @ sorry set as regards tool steel. 
He said what was wanted was steel that would stand 
up on the tools. Messrs. D. Adamson, G. H. Nelson, 
and Millington continued the discussion, and Professor 
Ripper thanked the meeting for the attention given 
to the paper. He added that the paper was not 
ae in the interests of any particular firm of steel 
makers, 








l'u preparation of acetylene in the dry way, which has 
been known for several years, has recently been perfected 
According to the Tronmonger, the method is to mix 
powdered calcium carbide with a metallic salt containing 
water of crystallisation. Then, on heating the mixture, 
the water is disengaged and starts to produce acetylene. 
In the latest system a mixture of equal parts of powdered 
carbide and gypsum is placed in a drawn-steel tube 
similir to a cylinder for dissolved acetylene. A copper 
ball placed in the centre of the cylinder in the lower part 
of the tube and joined to a copper bar projecting outside 
allows @ portion of the mixture to be heated to 100 deg. 
Cent. by means of an external fire. The reaction of the 
disengaged water on the carbide produces a certain 
amount of heat, which, augmented by the growing pres- 
sure of the acetylene, allows the decomposition of the 
carbide to continue gradually. The upper part of the 
tube 1s provided with a filter and purifier for the acetylene. 
The acetylene produced is regulated by a check valve, 
Similar to that on a cylinder of dissolved acetylene. - The 
swelling of the mixture of carbide and gypsum results in 
filling the cylinder completely with a porous mass, making 
interior deflagration impossible. 





REINFORCED CONCRETE GRAIN STORE AT 
IMMINGHAM DOCKS. 

Suce the official opening, by his Majesty the King, in 
July, 1912, of the Immingham Dock—the main features of 
which important work were fully described and illustrated 
in the series of articles published in the issues of THE 


ENGINEER for May 17th and 24th and June 7th, 14th, and | 


28th, 1912—a large grain silo has been constructed there 
and has been introduced into commercial service. This 


| zontal and vertical rods in both faces. 
| designed to act independently—that is to say, one bin may 
| be full of grain and the adjoining bins empty without 


by 74ft. There are eighty-two bins, each 10ft. square 
in the clear, and the distance from hopper mouth to 
the floor over the bins is approximately 50ft. The 
walls of the bins are 6in. thick, reinforced with hori- 
The bins were 


unduly stressing the structure. All internal angles are 
finished with a 3in. splay, and gin. rods are provided at 
]2in. intervals across the corners to form ladders for access 





Fig. i—NEW GRAIN STORE AT 


building—an excellent example of a reinforced concrete 
scheme—is illustrated in the engravings on this page and 
the series of drawings and engravings on pages 566, 568, 
and 569. Concrete has been used throughout, and the only 
brickwork employed was that applied as a facing at the 
bottom of the building to form a deep plinth. 

The scheme may be divided into three sections, namely, 
the receiving-house, the silos, and the granary. The 
receiving-house, which -is connected to the silos at the 
back—Fig. 4—is 43ft. by 27ft. 6in. and 67ft. high, and it 
has three floors. Although the walls, beams, and columns 
of this building are all of reinforced concrete, the floors 
are of timber, 2in. thickness, carried on Ilin. by 3in. 
joists. The concrete beams carry the machinery and the 
floor joists, whilst other concrete beams act merely as ties 
to the walls. These walls are, generally speaking, Gin. 
thick for the two lower floors and 4in. thick above this 
level, with horizontal and vertical reinforcement in both 
faces, with additional rods at the window openings, which 
occur on all floors. Rods are placed across the corners 
of openings in a diagonal manner to act as ties, and the 
wall re‘nforcement is turned around the bars at the open- 
ings and carried back in the concrete. Piers are formed 
at the corners of the building and at intermediate points, 
ard these are 3ft. wide and 12in. thick, reinforced with 
tour or eight vertical lines of reinforcement, the size usually 
being jin. diameter, with jin. diameter links throughout 
to each set of four rods. 

The interior columns are square and vary from 10in. 
at the top floor to 16in. on the ground floor, and these are 


IMMINGHAM DOCKS 


to the bins. The bottoms of the bins are splayed to the 
outlet and have reinforced concrete varying from 4in. 
to din. thickness, with beams formed in the angles under 
the walls, practically of triangular form, with a width of 





Fig. 3-BULK BAND CONVEYOR 


3ft. at the bottom. The bars from the walls and the slop- 
ing bottoms are carried well into these beams, which are 
in turn connected to the columns which serve to support 
the bins. Cast iron frames are built into the bottom of 








Fig. 2—REINFORCED CONCRETE GRAIN STORE 


reinforced with four rods, varying from jin. to Lfin. 
diameter, tied with Jin. links at &in. centres. The bases 
to these columns are generally 5ft. square, having a mini- 
mum thickness of 6in. splayed up to meet the column and 
increasing to lft. 9in. at this point, with jin. rods as 
reinforcement. 

The roof is formed with 4in. of reinforced concrete carried 
on reinforced beams, which are sloped to give the necessary 
falls, whilst ledges having a projection of 2in. form part 
of the walls in order to give a bearing for the floor jcists. 


The space occupiea by the silos measures about 127ft. | 


the hoppers for the attachment of the discharge shutters. 

The external walls of the silos are formed of 8in. of con- 
crete in the lower 25ft. and 6in. above this level, with piers 
3it. wide at 10ft. centres projecting 5in. on the outside of 
the building and having a flush face on the inside. The 
string course and cornice, which are of reinforced concrete 
and hollow in the interior, were cast on a form of collapsible 
centre in convenient lengths and built in position as the 
walls were carried up. The floor over the bins is formed 
of 4in. of concrete, reinforced with jin. rods in both direc- 
tions and ‘finished with granolithic, The size and details 
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of the columns vary, those attached to the walls as piers | 
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An interesting piece of construction is provided at the | both directions as reinforcement. The columns fro 
being generally 3ft. wide and projecting 8in. or L0in. from | level of the weighing floor, which is immediately above | which the cantilevers project are slightly lar . 
the face of the wall, whilst the reinforeement consisted of | general ground level. A portion of the floor is cantilevered | the others, being 27in. square, and these are 
eight lines of vertical reinforcement, well tied with links | out for the full length of the building, and a 4in. reinforced | forced with sixteen rods, twelve of which are 


ger than 
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Fig. 4—GENERAL ARRANGEMENT OF THE IMMINGHAM GRAIN STORE 
at about 8in. pitch. Those under the bins vary from concrete wall is suspended from the ends of the cantilevers, | the perimeter of the column and four within the core. 
21}in. square to 22}in. square, reinforced with eight bars which have a projection of 8ft. 6in. from the centres of the The granary building, which adjoins the silos on the 


varying from I}in. to lin. diameter, four of these being columns. These cantilever beams are 18in. deep and Jin. | opposite side to the receiving-house, measures approxi- 


placed at the corners of the column, whilst the remainder thick, and they are reinforced in both top and bottom face 


»s | mately 63ft. 6in. by 127ft., and there are six floors above 
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Fig. 5—-THE STORE, BANDS, AND ELEVATOR 


are placed in the interior to form a square core with a, with four l}in. rods connected by stirrups. The wall is 
5}in. side. The outer rods are tied with jin. links at formed with large openings in it, with piers or hangers 
8in. centres, while the inner rods haveno binding on account between, and these latter are reinforced with four bars, 
of the large amount of concrete around them. whilst the panels under the windows have }in. rods in 


Swain Sc 


the ground floor, giving a height equal to that of the silos 
The floors, which are designed to carry a safe loading of 
3 ewt. per foot super, are 5in. thickness carried on secondary 
| beams having a span of 10ft. 6in., which in turn are carried 
| by main beams spanning about 20ft. The slabs were made 
5in. thick and are reinforced with jin. bars at 4}in. centres 
| across the span of 7ft., these bars being continuous over 
| three bays, and similar bars at 12in. centres are placed at 
| right angles to these. The secondary beams are 8in 
| deep and 6in. wide, reinforced with one Ijin. twin rod 
| and hangers and bonders about 12in. apart, while the main 
| beams are 18in. deep and 7in. wide reinforced with a 1 jin. 
| twin rod, with provision for shearing stress. The interior 
| columns are 26in. square and have fourteen vertical bars, 
| ten placed near the outer. surfaces, having a diameter of 
| 1fin., and the remaining four are placed within the core 
| and have a diameter of 2in., the whole being bound by 
| Zin. links at 8in. centres. The external walls are 6in. 
| thick in the panels, whilst floor beams which come agains! 
the exterior are carried by projecting piers 3ft. wide. 

The towers at the receiving-house end are carried 32/1. 
| above the cornice of the main buildings, and these are 
| formed with 6in. walls strongly reinforced, and have # 
| reinforced concrete string course and cornice of similar 
construction to that previously described. 
| The concrete throughout was mixed in the proportions 
of 9 cubic feet of aggregate, 4} cubic feet of sand, and 
224 lb. of cement. All the floors are finished with grano- 
lithic paving composed of five parts of granite to two parts 
of cement. The concrete foundations were carried on 
wooden piles driven in groups proportionate in numbers 

to the loads to be carried, as many as eight being placed 
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Lo 50tt. in length and the soil in which they were driven 


sg a thick mud. : ' 
apart from its constructional features, this grain 
tallation is of more than ordinary interest, by 
s machinery equipment and the efficient con- 


wa 

Quite 
storage ins 
reason of it 


eving plant which has been introduced. The store 
Ms capable of holding 20,000 tons of grain, partly in bins 
x As will be gathered from the 


1, open floors. 
two overhead gantries, which are fitted with 
form the means of communication between 


and partly on 
illustrations, 
band cOony eyors, 


in some instances. ‘The piles varied from 45ft. | to the wharf, which feed on to either of two bands, one 


27in. and the other 36in. in the other gantry. The grain 
is then elevated by one of two 150-ton per hour elevators 
to the top of the silo building, and from thence it is dis- 
tributed to any required bin or storage room. 

The front gantry, alongside which the ship elevator 
travels, is 530ft. long, and grain is taken in from the ship 
elevator at any point along this distance. The approach 
gantry leading to the receiving house is 300ft. long. There 
are eighty-two bins and six storage floors, and these 
latter are each arranged‘ with thirty-six floor spouts, 
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Fig. 6—WEIGHING FLOOR, 


the receiving shed of the granary and the ship elevator. 
The latter, which is of the travelling type, runs on rails 
and forms a complete machine in itself, having bands, 
elevators, weigher, and motors. It is so constructed as 
not to interfere with the free passage of railway trucks 
along the dock side, being raised on legs, which is a novel 
feature. The arm of the elevator can not only be raised 
and lowered, but it can also be swung from side to side, 
thus enabling a large area to be covered without it being 
necessary to change the position of the boat which is in 


course of unloading—a specially useful arrangement. 





SHOWING SACK SHOOT, &c. 


which are fitted with sliding sleeves at the top and bottom, 
by means of which the grain may be fed to or taken from 
any floor. By raising the top sleeve and placing a conical 
cap or spreader on to the spout the grain may be distri- 
buted over the floor to any required height. To discharge 
the grain it is necessary to raise the bottom sleeve and to 
lower the same when sufficient grain has been drawn off. 
For taking out sacks from the granary, they are carried 
on the bands in the approach gantry to an outside con- 
veyor in the centre of the front gantry delivering direct 
to ships and barges. These conveyors may be housed 

in a tower in the centre of 

the front gantry. The band 

is completely enclosed, and 
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Fig. 7—TRAVELLING ELEVATOR 


Che intake arm of the ship elevator, when not in use, can 
he raised out of the way, and this raising and lowering is 
ettected by means of an electrically driven winch in the 
tower, and the elevator is balanced by weights which 
greatly facilitates the operation. The elevator is capable of 
de aling with 150 tons of grain per hour. Vessels in any 
position on the quayside can be dealt with, and the follow- 
ng sequence of operations briefly explains the method of 
unloading. The intake arm on the ship elevator is 
lowered into the hold. The grain is then elevated, weighed, 
and passed on to 27in,. wide conveyors in the gantry parallel 





there is thus no risk of the 
grain being damaged when 
being loaded out. This band 
may also be used for loading 
out in bulk. ; 

On the first floor of the build- 
ing are six Avery portable 
grain weighers with sacking 
-off appliances. The grain, 
when sacked off, can be de- 
livered by means ofsack shoots 
either into trucks or on to 
sack bands, which extend 
along both gantries and thence 
through shoots into boats. 
The outgoing grain can also 
be handled in bulk with equal 
facility. On the ground floor 
a number of conveyors is 
placed, and these are fed from 
the bins, and delivery of the 
grain is effected to either of 
the elevators. These con- 
veyors are used for turning 
over purposes. The bands, 
elevators, &c., are capable 
of dealing with 300 tons of 
grain per hour. 





The machinery equipment 
includes twenty-two motors 
of an aggregate of 270 horse- 
power, and the cleaning 
apparatus consists of a 50-ton 
per hour warehouse separator 
used in connection with a 
patented cyclone dust collec- 
tor. 

The majority of the motors 
are back-geared, and the 
band conveyors and eleva- 
tors are driven by means of 
chains, thus obviating the use 
of large gear wheels generally 
found on elevator heads. 
This method of drive is stated 
to have proved very satis- 
factory, light and remarkably 
free from noise. The power is 
transmitted to the travelling 
ship elevator through a series of plugs placed along the 
front gantry, a loud speaking telephone being meanwhile 
connected up by the single plug. 

The design and general lay-out of this grain handling 
plant is so clearly illustrated in the drawings and engrav- 
ings that nothing further in the way of description seems 
necessary. 

In conclusion, it may be said that the buildings were 
constructed by Stuart’s Granolithic Company, Limited, of 
Bedford-row, W.C., and the gantries and grain handling 
machinery were manufactured and erected by Henry 











Simon, Limited, of Mount-street, Manchester—all to the 
requirements of Mr. J. B. Ball, M. Inst. C.E., the engineer- 
in-chief of the Great Central Railway Company, to whom 
our representative is indebted for permission to inspect this 
interesting work, and for the use of the drawings and 
photographs, from which the engravings have been 
reproduced. 





BOILER AND ECONOMISER EFFICIENCY AND 
DESIGN. 
By ROPERT H. SMITH. 
No. Iv.® 

FLUE GAS TEMPERATURE AT BACK END OF BOILER. 

HAVING now found T,, the initial flue gas tempera- 
ture in the furnace, we have to determine the varia- 
tion of T,, the flue gas temperature at exit from the 
boiler. This depends upon the amount of heat given 
up by the gases during their passage over the heating 
surface of the boiler, and this again depends not only 
upon the extent of this heating surface, but also upon 
its general arrangement, especially with regard to the 
breaking up oi the flow of gas, so that it will wash the 
tube or other form of metal surface more or less 
efficiently, and with regard to the more or less perfect 
circulation of the water in the boiler, and the facilities 
which it gives for the formation of steam, because 
this regulation of the water and steam circulation is 
well known to affect very largely the efficiency of the 
heating surface in extracting heat from the gases. 
Tt also depends upon the manner of the casing and 
covering, or housing, of the boiler as a whole, because 
on this depends the amount of heat that is lost and 
wasted to the outside atmosphere. If e, equals the 
proportion of the whole heat lost by the incandescent 
fuel by radiation and by the flue gases in passing 
through the boiler, which is utilised in heating the 
water and evaporating it to steam and superheating 
this steam, and if w be the amount of water so 
evaporated and superheated per pound of fuel burnt, 
and if H, be the amount of heat required by each 
pound of water for the heating which occurs in the 
boiler and the evaporation and the superheat, then 
we have the equation 


wH, = e& 1H. —A(T, — Ta)} 


This equation is not sufficient to determine T,, 
because although h follows immediately from a know- 
ledge of the CO, percentage in the flue gases and of H., 
and although H, is known from the specified condi- 
tions of steam production. still w itself varies with T,. 
Indeed, this equation is that from which the variation 
of w with the CO, percentage is found after we have 
determined the variation of T, with this same CO, 
percentage. In doing this latter we assume that e, 
remains approximately constant for all conditions 
of working one and the same boiler. Thus this equa- 
tion is of the greatest possible utility, but it cannot 
come into use until we have determined the relation 
between the variations of T, and T,. 

Flue gas temperature T, at back of botler.—In 
the last published article of this series, there 
has been shown the dependence of the quan- 
tity of air admitted upon the draught, and the 
resulting equation between F/G, the rate of com- 
bustion per hour per square foot of grate surface, 
g, the draught measured by water gauge, and h, or 
otherwise n, or the CO, percentage. In this equation 
there are three variables, and the equation itself 
establishes a dependence of one of those upon the two 
others, but it still leaves two of them as independent 
variables. The chief difticulty and confusion of mind 
arising in the investigation of the boiler problem is 
due to the non-recognition that two of these quantities 
can and do vary independently of each other. A 
skilful stoker who knows exactly how to manage his 
dampers can increase the rate of combustion and the 
rate of flow of air through the furnace without altering 
h or CO, as a percentage. Usually these two things 
do vary together, but in what manner they vary 
together depends entirely upon the skill or clumsiness 
of the stokers if the stoking be by hand, and, if 
mechanical stokers be employed, depends upon the 
character and mechanical arrangement of this 
mechanical stoker. 

The effectiveness of each square foot of heating 
surface depends, as above stated, largely upon the 
splitting up and the regulation of the flows of gas and 
water. This influence is best expressed in terms of 
the mean hydraulic depth of each of these flows. As 
the mean hydraulic depth of each of them becomes 
less the efficiency per square foot of heating surface 
rises. Investigation shows that this efficiency follows 
a hyperbolic law, but it does not vary so rapidly as 
the simple reciprocal of the mean hydraulic depth. 
In respect of the gas flow, I find that it is approxi- 
mately proportional to the reciprocal of (4 ad.) 
where d, is the mean hydraulic depth of the gas flow 
expressed in inches ; and again in respect of the water 
flow it is proportional to the reciprocal of (2 +- d,”), 
where d,, is the mean hydraulic depth of the water 
flow expressed in inches. The product of these two 
reciprocals comes into the expression of the constant 
in the formula for the total heating performance of 
the boiler; but this constant is to be derived from 
direct tests of the heating performance of each par- 
ticular class and design of boiler without measure- 
ment of these two mean hydraulic depths. Thus 
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in any way upon the correctness of the above approxi- 
mate law for variation of efficiency with mean 
hydraulic depth. This approximate law only appears 
in the first forms of the formula, and its appearance 
is only useful for the purpose of directing the atten- 
tion of boiler designers towards effort to make these 
hydraulic depths as small as possible consistent with 
no undue obstruction of the draught. 

It may be questioned as to whether the rate of 
transmission of heat per square foot of surface is 
affected by the amount of heat contained in the gas 
per pound or per cubic foot independently of its 
temperature. The answer to this question is simple. 
Fundamentally the transmission of heat is from a 
volume of gas to an area of heating surface, and it is 
one of the fundamental results of the thermodynamic 
theory of gases that the heat contained per cubic foot 
of gas is the same at all temperatures. It is also the 
same approximately for a considerable variation of 
the chemical composition of the gas—within, at 
least, the range of variation of chemical composition 
that occurs in boiler flue gases. 

The volume per pound of flue gas is directly pro- 
portional to its absolute temperature, and it is 
therefore easy to show that the heating surface 
covered at each instant by 1 Ib. of flue gas is pro- 
portional to T/d, where T is the absolute temperature 
and d the mean hydraulic depth of the gas flow. This 
temperature varies through far too high a range from 
the furnace to the back end of the boiler to permit of 
its variation in this expression being neglected. 

The time rate of heat conduction through gas per 
unit area of transmission surface is shown by recent 
thermodynamic investigations to increase, first, with 
the temperature gradient, and, secondly, according 
to a power of the absolute temperature which is not 
yet determined certainly, but which is known to be 
greater than the square root. There is also radiation 
from the mass of the gas to the metal heating surface, 
and as this radiation increases with the temperature 
x great deal faster than does the conductivity through 
the gas, the result of the combination of the two 
actions is to raise the power of the absolute tempera- 
ture considerably above one-half, probably to between 
j and 1. Again, the actual contact conduction from 
gas to metal surface is known to increase faster than 
the simple difference of temperatures between the 
two. Whether this is due directly to temperature 
or indirectly to the effect of temperature in determin- 
ing the velocity of the gas, and therefore the scrubhing 
action of the gas upon the metal surfaces, is not yet 
known with any certainty; but it has been fully 
proved that the higher temperature, accompanied by 
its higher gas velocity, does make a marked difference 
in the rate of heat conduction. Taking all these 
things into consideration, it may be assumed that the 
heat transmission per second per unit area of heating 
surface is proportional to the product T (T-—?), 
where ¢ is the temperature of the fluid water or steam 
in contact with the other side of the metal plates. 
Thus the instantaneous time rate of heat transmission 
from each pound of gas is proportional to 

T?(T — t)/d,” (4 + d,”) (2 + d,”) 

The weight of gas passing per second is proportional 
to F 4, and taking into account the volume per pound, 
as stated above, it is easy to show that the time taken 
to pass over any small element of the heating surface 
dS is proportional to d, x dS/Fh'T, and from this 
again, it is found that the heat lost by each pound of 
vas in passing this small element of heating surface 

=7rT(T — t)dS/4.15 (4 + d,”) (2 + d,”) Fh, 
where 7 is a special factor of heat conduction. 

It is important to note here that the factor T/d, 
eancels from the numerator and the denominator. 
It appears in the numerator because the surface 
covered by each pound of gas is proportional to it, 
and it appears in the denominator because the 
velocity of the gas is also proportional to it, and 
therefore the time taken to pass any element of the 
surface is inversely proportional to it. 

This finally results in the differential equation 
between drop of flue gas temperature and heating 
surface 

dT a 


62 = 4 1 
T(r <6 


: 
(44+ d,”)(2+4,.”)° Fh 


- pipe reiare ee oe a 
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Here the factor r has, of course, quite different 
values for boilers and economisers; and, indeed, 
different values for various classes of boilers, and, 
again, for various classes of economisers. In refer- 
ence to boilers, we will distinguish it by writing it 
7,, and when referring to economisers it will be 
written 7,. Similarly, the heating surface § will be 
called 8, in referring to boilers, and §, in referring 
to economisers. Of course, also d, and d, have 
utterly different values in boilers and in economisers, 
and, again, wholly different values in different classes 
of boilers and in different classes of economisers, 
Thus, in reference to economisers, the value of d, 
in Green’s economisers is about 1-7in. (= 43 mm.), 
while in the Schulz economiser it is 0-6in. (= 15 mm.), 
or only about one-third of that jn the Green’s econo- 
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economiser and the value 10-925 in the Schulz 
economiser, and the ratio of the reciprocals of these 
two products is -6596—that is, for the Green’s econo- 
miser it is -66 of the value of the Schulz economiser. 

On the left-hand side of the above differential 
equation dT and (T —t) are both differences of 
temperature, and their ratio is the same whether the 
temperatures Le measured on the Fahrenheit scale or 
on the Centigrade scale ; and, again, the same whether 
these temperatures be measured from the absolute 
zero or from tie commonly used artificial zeros of 
temperature. But the left-hand side is also divided 
by T, and it must be carefully noted that this tempera- 
ture must be taken as measured from the absolute 
zero of temperature whether in Fahrenheit or in 
Centigrade degrees. The absolute temperature thus 
comes into the equation of the heating activity of 
boilers and economisers. The reason for its appear- 
ance in the equation is not because the volume of the 
gas or the velocity of the gas depend upon this abso- 
lute temperature, because, as pointed out above, 
these effects cancel out from the equation. The 
reason is that the conductivity or rate of heat trans- 
mission per square foot of surface depends upon this 
absolute temperature. 

In the integration of this equation it is observed 
that all the terms upon the right-hand side, with 
the exception ot d 8, are constant all along the heating 
surface ; A varies with the temperature, as it is 
affectec by n or CO, per cent., but there is no variation 
of these quantities between the furnace and the back 
end of the boiler, or at least none that can be taken 
into account in calculation. The ratio of the air 
admitted to the pounds of fuel burnt is determined 
once for all when the gases leave the furnace, and any 
variation of CO, beyond this point simply depends 
upon the completion of combustion that has been 
imperfectly effected in the furnace. This latter 
phenomenon cannot be taken account of, because it 
is never known in what way it proceeds, and actually 
the conversion of CO to CO, occurs irregularly over 
the grate surface and at the bridge beyond it. 

In practice in boilers out of good repair the CO, 
percentage also often varies slightly along the flues by 
reason of air leakage into these flues. 

The integration depends upon whether ¢ remains 
constant throughout the length of the heating surface 
or not. In a boiler the best approximation to the 
actual facts is evidently to consider it constant and 
equal to the temperature of saturated steam in the 
boiler, represented in the nomenclature adopted in 
this paper by the symbol ¢,. The integration limits 
of T are for the boiler T; and T,. The integration 
of the left-hand side gives 


l { # t. ' 
g, Se Q 7) + 1) ; 

This formula looks simple enough, but as means 
of calculating T, from the other quantities it is some- 
what awkward ; and generally, for engineering prac- 
tical calculations, it is desirable to avoid hyperbolic 
logarithms. The number whose logarithm is to be 
taken here lies usually between 1 and 13, and practi- 
cally never goes above 2, and the value of the logarithm 
can therefore be approximated to with an accuracy 
entirely sufficient for our purpose by the formula 

logarithm = 2 (number — 1)/ (number + 1). 

To express the useful results of the integration in 
simple form it is desirable to introduce three constants. 
One of these is y, which has already been given in 
Article fI., a constant governing the relation between 
F. n, and g, the draught measured by water gauge. 

The second constant combines into one factor the 
separate elements affecting the efficiency of the 
particular style, class, and size of the boiler in question. 
It is 

B = 2(4 + d,”) (2 + d,”)/r, &, 

Although for the purpose of boiler designing it is 
desirable to remember what elements go to ths build- 
ing up of this constant B in any particular case, it 
would be futile to try to calculate safely the value of 
B from these elements. The value ot B for the par- 
ticular class of boiler in question must be obtained 
directly from tests. It is shown below in what 
manner B is to be derived from such boiler tests. 

The third constant to be used is 

k = e, B yG/3.9278,. 
This constant also is to be derived separately from 
boiler tests, and not to be calculated from its elements 
expressed in the above equation. All these three 
constants y, B and k are thus derived separately and 
independently from the measurements of boiler tests, 
and no reliance should be placed upon values of them 
not so derived, that is, upon values found by any 
attempt to calculate them from the elements. The 
three equations for the three constants, however, 
show that certain relations subsist between them, 
which relations, however, depend upon the dimen- 
sions of the boiler. 
Collecting together the basic definitions of these 
three constants, we have 
: 8 
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As already mentioned, however, the values of the 
constants ought not to be calculated from these basic 
definitions, but ought to be found directly from the 
results of boiler tests. It will be seen froi, what 
follows that the formule for calculating them, from 
such tests are the following :— 


ay . 
+ = 3.927h = 7.0548..10 » __* 
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It will be seen that for the calculation of 4 the test 
measurements required are g, F, G, H,, and » or the 
CO, percentage. 

For the similar calculation of k there are required 
the measurements g, t,, T,, and Ty, which can be 
calculated from H, and the CO, percentage. 

For the similar calculation of B the test mieasure- 
ments required are ¢,, T,, T,, nor the CO, percentage, 
S,. W, H,, which is calculated from ¢,, t,, the tem- 
perature of feed water as it enters the boiler from the 
economiser, and the superheat of the steam; and, 
finally, T, to be calculated from H, and the CO 
percentage. 

The proper British measure of the value of / for 
degrees Fahrenheit and the draught g in inches 
equals 9.072 times its proper metric value for degrees 
Centigrade and g measured in millimetres. 

The proper British measures for the constant B 
with the heating surface measured in square feet and 
the evaporation measured in pounds is 4.883 times 
its proper metric measure for heating surface measured 
in square metres and evaporation in kilogramunes. 

Of these three constants, each of which is a real 
constant for any one individual boiler, the first, viz., 
y, is that which is more nearly constant for a whole 
class of boilers than the two others. It depends, 
as seen above, upon the ratio of the heating surface 
to the grate area; and this ratio ought to be main- 
tained the same in whatever may be properly said 
to be a class of boilers; but, unfortunately, there 
are so many patented styles.of grate and mechanical 
stoking apparatus which are attached to water-tube 
or other kinds of boilers without much consultation 
between the engineers who have designed the boiler 
proper and the grate that this ratio does actually 
vary largely in a series of what is usually styled one 
class of boiler. This fact is again illustrated by the 
almost frequent occurrence of the style of grate being 
changed after the erection and trial of the boiler 
in consequence of the grate first put in having been 
found unsuitable for the quality of coal used. Again, 
the value of y depends upon the depth of coal stoked 
upon the grate, and this varies not only from time to 
time with the same stokers, but is very often varied 
upon substitution of one fireman for another. Again, 
the value of 7 depends upon d,, the mean hydraulic 
depth of the gas flow through the heating surface of 
the boiler. This mean hydraulic depth varies very 
largely with the size of the boiler in Cornish and 
Lancashire and other similar styles of boiler. It 
does not, or ought not, to vary at all in different sizes 
of water-tube boilers or other boilers partaking largely 
of the character of water-tube boilers. 

As regards k, this again depends upon the ratio of 
the heating surface to the grate area, and therefcre 
varies in the way just mentioned. It is also pro- 
portional to e,. This is not what is usually termed 
the efficiency of the boiler ; but it is a heating efli- 
ciency of the boiler, and perhaps deserves more fully 
the title of the efficiency than what is ordinarily so 
termed. It is the ratio of the heat utilised in the 
boiler to the heat lost by the fuel and the gases in the 
boiler. his depends firstly upon the perfection of 
the combustion, but still more largely upon the 
covering or the housing of the boiler with insulating 
material, so as to minimise waste of heat by external 
radiation and convection air currents. It should 
be here remarked that this covering may be often 
very good and skilfully arranged when new, 2nd for 
some time after the erection of the boiler by the 
manufacturers; but it is often rapidly allowed to 
get into disrepair, and thus become a very great deal 
more inefficient than it was originally. This 1emark 
is necessary because it should be remembered that the 
subsequent performance of the boiler depends in this 
way to a large extent upon the works management, 
and not upon the boiler maker. The factor e; is, 0! 
course, of very large influence, and the boiler maker 
or the design of the boiler should not be blamed for 
the falling off of heating duty, which is really the 
fault of careless and unskilful works management. 
This remark applies equally, and probably with still 
greater force, to the heating duty obtained from 
economisers, which may be left by the makers and 
erectors of the boiler in excellent well-covered con- 
dition, but which in a few months may be entirely 
altered in this respect, to the great deterioration of 
the heating duty obtained from the plant. 

Similar observations apply to the constant B. It 
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s chiefly upon the mean hydraulic depths of 
the gas flow and of the water flow, the latter depend- 
ing in boilers mostly upon the water and steam circu- 
lation. It depends also upon ep, upon the variation 
of which we have just spoken. Evidently B ¢, is the 
factor that is more likely to be found constant for a 
whole class of boilers, as it does not depend upon the 
epfection or imperfection ot the insulating covering 


of the housing. 
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depend 








THE GERMAN INSTITUTE OF NAVAL 
ARCHITECTS. 
No. I. 

[Iv the absence, through illness, of the Grand Duke 
of Oldenburg, the fifteenth annual meeting of the 
Schifthbautechnische Gessellschaft.—the German Insti- 
tution of Naval Architects—was opened on the 20th 
inst. by the chairman, Geheimrat Busley, who invited 
Dr. Bauer, engine works manager of the Vuleanwerke, 
of Hamburg, to read the first paper on the programme, 
entitled ** Recent Experiences and Aims in Marine 
Turbine Construction.” As showing the rapid pro- 
gress made in the application of the turbine to ships, 
Dr. Bauer stated that, while the aggregate horse- 
power of marine engines of this type built in Germany 
up to the end of 1906 had only been 97,000, it would 
up to the end of 1913 reach about 3,200,000. Under 
these circumstances long experience was necessarily 
awanting, and many strippings of blades had occurred. 
Dr. Bauer attributed these to unsuitable material, 
to the choice of blade proportions that facilitated 
bending, and to the design of the general instalation, 
which necessitated sudden reversals. Steel contain- 
ing a high percentage of nickel became decomposed, 
he said, in working, and lost its strength. To day 
alloys of copper and zinc in the proportions 67 to 33, 
70 to 30, and 72 to 28, were most favoured. Priming 
of the boilers sent water into the turbine, affected the 
material of the blades, and <ubmitted these blades 
themselves to bending stresses when the direction of 
rotation was suddenly reversed. The lecturer empha- 
sised the growing tendency to increased blade clear- 
ance as being favourable to safety in this respect, 
especially if superheated steams were made use of. 
The best way to cure blade stripping was considered 
to be to avoid reversing the direction of rotation of 
turbines, hecause the blades, when over stressed and 
bent, when reversing took place, were apt to catch 
against instead of brushing over each other. Great 
importance was attached by the author to the staying 
of the blades so as reciprocally to support each other. 
Fractures of blades of good material, the dimensions 
of which had been ample for steady stresses, were 
considered to prove that rythmically acting forces 
were at work. In a case of the kind instanced 
supporting wires, each connecting a number of blades, 
were found to be bent aside at their ends, where 
clearances of about -04 of an inch had been given. 
These deflections had evidently been caused by 
tangential stressings occurring at a particular speed 
of rotation of the turbine. After the ends of the wires 
had been filed shorter, no further deformations 
occurred. It was recommended that the proportion 
borne by the lengths of the blades to their sectional 
areas be so chosen as to give very high numbers of 
oscillations per minute. This proportion might be 
suitably set at from 1: 12 to 1: 14, Blading diffi- 
culties caused the speaker to support the adoption 
of the quick-running indirect-acting turbine with its 
few blades in place of the many-bladed direct-acting 
type. Foreign bodies that got into the interior, 
such as pieces of metal, would, like water that made 
its way in, do less harm to turbines that always 
rotated in one and the same direction than to reversing 
turbines. Even in face of the circumstances that 
many firms were now provided with expensive plant 
for building large-sized direct-acting turbines, the 
author considered it certain that the latter would 
shortly be replaced Ly quick-running geared turbines, 
which would cause large reductions in cost, installa- 
tion, space, and weight. 

In comparing gearings on the toothed wheel and 
on the Féttinger transmitter systems, Dr. Bauer 
stated that, while higher gear ratios and higher 
efficiencies could be obtained with the first method, 
Superior reversibility and greater reliability of the 
mechanism were found in the hydraulic system, which 
provided also the possibility of developing large 
powers without dividing up the engine into a number 
of units, The advantage of tooth gearing as regarded 
efficiency was, after all allowances were made, placed 
at from 4 to 41 per cent. It was pointed out that 
the power to be transmitted per tooth of the gearing 
prevented the use of very high gear ratios in large 
installations, these having hitherto been limited to 
about 6 : 1 or less, while, with the Féttinger trans- 
mitter they went up to about 7 to 1 without incon- 
veruence, Great stress was laid on the reversibility 
of the Féttinger transmitter, and it was stated that 
the German Government intended to make use of it. 
lhe percentage of the engine power available for 
stopping a vessel fitted with the Féttinger transmitter 
Was given as from 70 to 85 per cent., while that with 
the direct-acting turbines was set at from 35 to 45 
per cent, only. In four important types of vessel 
the stopping times and distances were shown to be 


shortened by the Fottinger transmitter by from 23 to 





35 per cent. Comparisons were there made between 
pairs of vessels with and without the Féttinger appli- 
ance. The seaside resort steamer K6nigin Luise, with 
Fottinger transmitter, was brought to a stop within 
about 250 yards in 67 seconds, while the Kaiser, 
without it, was stopped within 600 yards in 113 
seconds, Moreover, it was thought possible to 
arrange for the appliance to be worked from the bridge 
of the vessel. The Imperator, with direct-acting 
machinery, was compared with a design of a vessel 
of the same size with hydraulic gearing. The plan 
given showed a reduction of length of about 30 per 
cent. and a simplification of parts in favour of the 
design, which was further credited with a 35 per cent. 
reduction of weight, and a reduction of coal consump- 
tion of from 3} to 7 per cent. The number of blades 
and distance-pieces required by the design was only 
3 per cent. of that in the Imperator. A _ turbo- 
transmitter design showed, in comparison with the 
Olympic, a saving of weight of 1300 tons, while the 
power available for going astern was greater by 30 per 
cent. The saving in length of engine-rooms was 
about 40 per cent. Similar advantages were shown 
in comparisons of the Kénigin Luise above mentioned 
with the Kaiser and with the Normannia, and in 
other cases between war vessels with and without 
the transmitter. Special attention was called to the 
advantages of the system for cruising speeds, and a 
plan was proposed by which an oil engine might be 
carried, to be brought into action instead of the 
turbines at slow speeds, whereby increased radius of 
action and an extra reserve of power could be 
attained. 


Dr. Bauer looked forward to the use of superheated 
steam for installations of large power. With it and 
with revolutions of about 1600 per minute, geared 
down to 250, a saving of about 25 per cent. in coal 
consumption would be attained. 


Herr Roth, in opening the discussion, said the 
author had asserted that there were only two turbine 
systems of any importance, viz., that of Parsons in 
England and that of the A.E.G. in Germany. With 
regard to this statement, he might observe that the 
turbine system, which was in most extensive use, was 
neither the one nor the other of these. The draw- 
backs to these two systems were well known, and 
they had led to the evolution of another in which 
the advantages of both were combined. The system 
in question had been first applied to torpedo boats 
by the Schichau firm, and it had, since 1908, been 
adopted in larger vessels. He would confine himself 
to a few points which could not be allowed to pass 
unquestioned. In the first place, there was the 
question of the blade material to which the lecturer 
had attached importance. The alloy with 67 per cent. 
of copper and 33 per cent. of zine was the material 
which had been in use in Great Britain from the very 
beginning. In the British marine turbines of 1903 
this material had been exclusively used ; 25 per cent. 
nickel steel blading was introduced by the A.E.G. 
and the Vulcan. It had soon disappeared again. 
The material now in general use had been employed 
in many cases from the beginning. Normal stresses 
should not lead to damage; there was a long series of 
unexplained failures. Certain it was that in some 
old turbines stresses many times greater than those 
now imposed were met in practice. Superheating 
was considered by Herr Roth to be a complication 
in ship work that was undesirable. That the astern 
turbine was the Achilles heel was a statement that 
could not be left uncontradicted. True, it had 
caused much brain-racking, but the system must not 
be condemned on that account. Experience in accord- 
ance with which it could be improved was now 
available. Suitable means had been adopted to 
prevent the vibration of the blades, and had given 
good results. The blade damages shown by Dr. 
Bauer, which must be attributed to vibration pheno- 
mena, were extremely interesting, but the author 
had, unfortunately, not given the calculated stresses ; 
these stresses had evidently been of considerable 
amount. He wished to warn his hearers against 
using the old rules-of-thumb in place of the trouble- 
some theoretical rules. There was obviously a very 
great difference in the stressing of some of the blades 
in the respective cases of large slowly-running and of 
small quick-running turbines, such as those of torpedo 
boats. Large quantities of water could, the speaker 
said, cause extensive damage ; but it was certain that 
accumulations of water resulting from priming of 
the boilers could be avoided. It was the duty of the 
engineer to prevent this, and the draining of the 
turbine could be so arranged that the extensive 
damages referred to by Dr. Bauer did not take place ; 
for this only good draining was required. They all 
knew that blade strippings occurred also in stationary 
turbines that rotated in one direction only. Dr. 
Bauer’s assertion that such strippings were only 
caused by the reversing of the astern turbine must 
therefore be contradicted. Turning then to the 
second part of the paper, Herr Roth observed that in 
Great Britain no wear had been detected in the 
gearing after many months of work. The disadvan- 
tage of the Féttinger transmitter was not only the 
** somewhat reduced efficiency,” but the “ very con- 
siderably reduced efficiency.” The efficiency of 
gearing ranged up to 98 per cent., and the net effi- 
ciency was at least 6 per cent. higher than that of 
the Foéttinger transmitter. Then as to the stopping 





capacity of the Foéttinger turbine. The stopping 
times that had formerly been usual with reciprocating 
engines had hitherto been in all cases attained with 
direct. turbine propulsion. When Dr. Bauer had 
proceeded to institute a comparison between the 
seaside-resort steamers Kaiser and K6nigin Luise, 
the advantage of the latter was due to the fact that 
the performance of the Kaiser had been a very poor 
one. A British turbine steamer placed on service 
in 1900, with ahead power of 8000 horse-power, 
stopped in a distance of 235 m., 7.e., only 5m. more 
than that of the K6énigin Luise, whilst the stopping 
time, 67 seconds, was the same in both cases. A 
further doubtful point was the instantaneous increase 
referred to by Dr. Bauer from 0 to 80 or 90 per cent. 
He had great misgivings with regard to this. An 
instantaneous increase of this kind would, especially 
in small cruisers and torpedo boats, bring no advan- 
tages with it, except that the propeller would for a 
considerable time cease to do useful work, and only 
draw in air. 

Captaiz: Frommann, of the Germany navy, ob- 
served that Dr. Bauer had shown that the turbine 
had by no means reached the end of its development, 
but that its further improvement was aimed at, and, 
indeed, that a most promising direction for this to 
take had just been pointed out. He wished to confine 
himself to a single point, namely, that of the com- 
manding officer on the bridge, as the question of 
the manceuvring capabilities of the engine was here 
of the greatest importance. The naval officer had the 
greatest interest in the transmitter which was now 
being introduced into the navy. He had noticed 
that in many of the discussions on the subject the 
question of the manceuvring power was often placed 
quite in the background as compared with those of 
the general design. It was not possible for every 
engine to have all the advantages; the different 
qualities had to be weighed one against the other, 
and all who had been present at the transmitter 
trials had seen that its manceuvring qualities were 
quite unsurpassed. The German naval officers 
were satisfied with the turbines, but from what the 
speaker had seen the stopping distance was greater 
in the turbine ships than in the older vessels with 
reciprocating engines. The turbine ships were often 
unable to work without the help of a tug, because 
their manceuvring capacity was not so good as that 
of the reciprocating engine vessels. Here lay the 
great advantage of the transmitter. He had watched 
the development of the transmitter with increasing 
interest, and his expectations were much more than 
fulfilled by the practice with it on board. If a means 
of controlling the engine from the bridge could be 
placed in the hands of the naval officer it would be 
of enormous advantage. 

Herr Schulthes spoke in favour of electric trans- 
mission, which possessed the advantage compared 
with gearing that reversing of the engine was un- 
necessary, and that, as compared with the Fottinger 
transmitter, the control from the bridge was easy. 
As compared with gearing, the space and weight 
needed for electric transmission were not greater ; but 
the Féttinger transmitter was, it was true, lighter. 


Herr Boveri said that in the first part of his very 
interesting paper Dr. Bauer had spoken only of 
damages. The dangers had not, however, been so 
great, after all. All designers had, of course, had 
their unpleasant experiences. The cause lay in the 
rapid development of turbine building, as a result of 
which it was difficult to get practical experience to go 
by. He must, however, absolutely deny what Dr. 
Bauer had said about the astern turbine. The first 
duty of the constructor was to take care that no 
blade fouls could take place, otherwise damages 
would ensue even in the case of rotation in the 
natural direction. He could not, therefore, find any 
great difficulty in the astern turbine, and he believed 
that Dr. Bauer had directed attention to this point 
in connection with the astern turbine only in order 
to lead up to the second part of his paper. He 
stood on the same ground as Dr. Bauer in believing 
that they were on the threshold of a change from 
direct to indirect propulsion, and this for two reasons 
—first, the enormous dimensions of large turbines, 
in which the limit of size was reached with diameters 
of 5} m. and weights of 400 tons ; secondly, the effi- 
ciency attaching to slowly running propellers had 
not been attained in direct turbine ships ; the speed 
of the propeller shaft would therefore have to be 
further reduced. Dr. Bauer had instituted a com- 
parison between two possibilities of indirect pro- 
pulsion, 7.e., between gearing and the Fdttinger 
transmitter. The latter was unquestionably a very 
clever solution of the problem; unfortunately, it 
was wanting in elasticity in the gearing ratio, and 
its efficiency was low. On the other hand, the wheel 
gearing admitted of gear ratios of 1 to 20—in one 
case it had been 1 to 27—and these figures could 
be increased considerably. From a technical point 
of view the gearing enabled the problem before them 
to be completely solved. Again, he could not agree 
to the figures given by Dr. Bauer ; only -5 per cent. 
was lost through air resistance, which left 97} per 
cent., and the wheel gearing would then have 8 per 
cent. more than the Féttinger transmitter. 

Direktor Eggers said, as former technical head of 
the large shipowning company which alone in 
Germany had turbine vessels under construction, he 
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had been accustomed to steer clear of all bias and 
only to pick out the best article available for merchant 
vessels. The dangers attaching to the present-day 
turbine installations were very great, and thanks were 
due to Dr. Bauer for his paper, in which he openly 
admitted them. They endeavoured to avoid these 
calamities, but he could only say that, even if the 
experience of every turbine designer in the world were 
made the most of, they were not able so to design 
a turbine that was quite safe against surprises. 
As the danger increased with size, they must try 
to reduce the dimensions and, if possible, to do away 
with the astern turbine. The transmitter installation 
on the steamer K6nigin Luise had proved its capa- 
bilities in a brilliant manner. He had gone down to 
the Vulean after a fourteen days’ duration trial 
with the intention of either working the transmitter 
to death or proving that this was not possible. In 
view of his experiences of this trial, and of the brilliant 
results obtained with the Kénigin Luise, he looked 
forward to the setting to work of the 2000 horse-power 
installation that was now under construction with 
equanimity, and was sorry that this grand invention 
could not be applied to the two sisters of the Im- 
perator. Reducing gearing also had great advantages. 
Dr. Bauer was quite right when he said that the 
natural development of turbine building lay in the 
direction of the elimination of the astern turbine, in 
gearing down, and in superheating. The last-named 
gave excellent results; superheated steam had in 
recent years made triumphant progress—especially 
in locomotives—and it appeared unquestionably the 
right thing to make a beginning with superheated 
steam installations in ships also. Herr Schmidt had 
succeeded in keeping a superheated steam installation 
at work for two years without defects of consequence 
showing themselves with a water-tube boiler working 
at 60 atmospheres. This, again, had opened out 
great prospects for the reciprocating engine also. It 
must not be overlooked that the cylindrical boiler 
had finally given up the field to the water-tube boiler. 
The navy had years ago become reconciled to this fact ; 
for the merchant service certain requirements would 
first have to be fulfilled. Under present-day condi- 
tions of draught an Imperator with cylindrical boilers 
was no longer possible, and this service had proved 
that a water-tube boiler was quite equal to the work 
required. In view of this fact, the way was open for 
the application of the water-tube boiler with high 
pressure and a high degree of superheat to mer- 
chant vessels also. 


Direktor Regenbogen said he agreed with the author 
in thinking that the development of the turbine for 
marine work would cause high speeds of revolution 
to oust low speeds, but he was in part unable to 
accept the reasons given for this change. Above all, 
he could not accept the statement as to unreliability 
in working rendering the introduction of the Féttinger 
transmitter necessary. The high-speed turbine had 
creat advantages, which remained whatever reducing 
gear was employed. This was purely an economical 
question. The Féttinger appliance did not appear to 
be so reliable as the tooth gearing. The Foéttinger 
appliance was a complicated machine; above all, 
he had his misgivings with regard to the astern 
turbine of the transmitter, in so far as the astern 
turbine was screwed on to the ahead turbine and 
power was transmitted by rings of blades, which 
would certainly lead to stoppages of work. His 
opinion, then, was that the transmitter appliance 
would bring advantage only after its astern turbine 
had been given up and the astern turbine had been 
reintroduced. The difficulties to-day experienced lay 
in the gigantic dimensions, but if they went over to 
high speeds of rotation, the astern turbine became 
much smaller just as the ahead turbine did, and an 
installation of this kind could be made reliable enough 
in working. In the case of quickly running turbines 
the reversing was not so very difficult, since the 
masses in question were small, and with this all the 
other objections urged against the astern turbine fell 
away. With regard to the control of engines from 
the bridge, this problem could now be easily solved 
if required, if its solution were so important as 
Captain Frommann had asserted, but it did not 
make the introduction of the Féttinger transmitter 
a necessity. It would, at any rate, contribute 
more to reliability in working if the astern turbine 
were combined with the ahead turbine than if the 
complication of the F6ttinger transmitter were 
introduced. These were all questions which could 
only be decided by the help of an exact calculation 
of comparative economies. If they could at this stage 
convince themselves that the problem of gearing 
down by means of toothed wheels was completely 
solved, they could adopt this system; if they could 
not come to this conclusion, they could adopt the 
transmitter. In the battle of life that system always 
in the long run gained the victory which proved itself 
the most economical, and to-day this was toothed 
gearing. In conclusion, he would like to ask that 
gentlemen in authority would as soon as possible 
give the engineers an opportunity of making trial of the 
two designs, so that experience might be gathered 
which would form a basis for further work, and that 
the advantage of these tests should not be left 


to the yards alone. 


Dr. Bauer, in reply said it was difficult to gauge 
the general feeling of the meeting with regard to the 





development of the transmitter. A complete reply 
to Herr Roth would mean the recapitulation of the 
paper. It was known that blades which, by calcula- 
tion, had a tensile strength of 200 kilos. per square 
centimetre had assumed a softness that could be felt 
by the hand. He was much against rules of thumb, 
but calculation must here be applied with caution, 
and account must thereby be taken of physical con- 
ditions. The vibration phenomena also could not 
be so easily taken account of. Herr Boveri had 
mastered the question of propeller efficiency to such 
a degree that he could claim a gain of 10 per cent. 
for gearing. Against this he—the author—maintained 
that no one knew at what number of revolutions pro- 
pellers had the greatest economy. Tank experiments 
with models were not absolutely reliable, and experi- 
ments with ships themselves were too expensive. No 
great losses of efficiency were suffered in torpedo 
boats, where revolutions of from 300 to 600 per minute 
took the place of those common with reciprocating 
engines. He could not agree that the direction of 
rotation of the turbines had no influence on blade 
strippings. Speed reduction by the transmitter was 
possible within wide limits, but the almost unlimited 
ratios possible with tooth gearing were a great advan- 
tage. With ratios of from 1 : 20 to 1 : 24, however, it 
became very difficult to make the teeth of the wheels 
with the necessary accuracy. To transmit 10,000 
horse-power the toothed wheel would have a diameter 
of 5m. The casing necessary to prevent noise 
would be larger than the turbine of the Imperator. 
In answer to Direktor Regenbogen, he could only 
say that his misgivings as to the construction of the 
astern-going wheel of the transmitter were not justi- 
fied ; the design was the work of years, and every 
possibility of ill-success had been carefully studied ; 
the factor of safety was an exceptionally high one. 
If it were proposed to make the standard for warships 
it must be remembered that such vessels had tasks 
to fulfil that had nothing to do with economy. In 
addition to this, the skill of the firemen, the quality 
of the coal, and the ability of the engineers on board 
played an important part; a far larger percentage 
of coal was lost on these accounts than could possibly 
be saved by the invention of a designer. In con- 
clusion, he said that the development of the recipro- 
cating engine was not yet complete, especially in 
connection with superheated steam; an immense 
future was still before it. 








AUTOMATIC TELEPHONY. 


THE telephone system is a constant target for 
criticism, some of it admittedly just, but much of it 
misinformed and illogical. To attack the telephone 
service appears to be a popular pastime at the present 
time, but it should be noted that criticism has fixed 
itself on faults of operation or defects of administra- 
tion. The withers of the telephone engineer at least 
are quite unwrung. As a matter of fact, he has been 
engaged recently in making advances of a somewhat 
important character, not only in the equipment of 
manual exchanges, but in the field of automatic 
telephony. It is a time-honoured British custom 
to make haste slowly, and it is quite true that the 
British telephone service is among the last to equip 
exchanges for automatic working. It would seem, 
however, that the time lost is about to be made up, 
for although it is only a little more than a year since 
the first of the public automatic exchanges—that at 
Epsom—was opened, important extensions of auto- 
matic operation are already under discussion. 

Ten provincial exchanges, including Leeds, Ports- 
mouth, Darlington, Newport, Dudley, Paisley, and 
ranging in capacity from exchanges of 10,000 lines 
down to a little rural exchange of 65 lines at Chepstow, 
are at present being equipped, and even more im- 
portant extensions of automatic working are fore- 
shadowed at Manchester, Birmingham, and New- 
castle. In London the problem to be solved is a differ- 
ent and a difficult one, and it would seem that the 
capital city will have to wait. Semi-automatic 
working may be possible in London assuming that 
financial considerations do not set up an inseparable 
bar, and such a system might be employed as a 
stepping-stone to full automatic working. That is 
as far as the telephone engineer is prepared to pledge 
himself at present. What has been accomplished is, 
however, sufficiently noteworthy to call for comment. 
There is a great gulf between the little installations 
of 500 lines at Epsom and at Hereford and the five- 
figure equipment which is to give the advantages of 
machine switching to the Leeds district, but it is 
being successfully bridged by the telephone engineer. 
It might have been done by the old National Telephone 
Company, for automatic telephony is no new thing, 
but the latter years of that company’s existence 
were shadowed by the impending State acquisition, 
and that no doubt had the effect of checking the 
natural development of the system. It is actually over 
thirty years since the automatic principle was first 
applied to telephone operation, and the Strowger 
system, which is to be employed in a majority of the 
new exchanges—although the authorities are keeping 
an open mind on the question of systems—dates from 
the year 1889. The experimental period was not 
a long one, as three years later the Strowger method 








was in operation at the public exchange at La Porte 
Indiana. The modern Strowger system, which Was 
only slowly evolved, makes use of relay and local 
circuit drive, and the Lorimer system, which is that 
recently installed at Hereford, employs continuoys 
power drive, which appears to have been originally 
utilised by Connolly thirty years ago. Much hag 
been achieved in America since the first installation 
at La Porte, and the design of apparatus has been 
simplified and improved and working costs reduced 
in comparison with the manual system. It is claimed, 
indeed, that a large saving can now be effected by the 
adoption of automatic or even semi-automatic systems 
when they are operated on the requisite large scale, 

In Europe the first automatic telephone exchange 
appears to have been that equipped at Amsterdam 
in 1898, this being followed almost immediately by 
an installation at Berlin. Since then there has been 
a considerable extension of automatic working on the 
Continent. At Munich no fewer than 100,000 sub. 
scribers are to be linked up by machine switching, 
and it is in contemplation to install a semi-autoinatic 
system in all the Vienna exchanges. Now that the 
plans of the telephone department in Great britain 
have been matured it would appear probable that 
the most interesting examples of automatic telephony 
will be found in this country in the near future, and 
the decision to install different met hods—the Strowger, 
the Lorimer, and the Western Electrie—will permit 
the collection of comparative data which may vo far 
to settle the battle of the systems. In the carly 
experimental installations areas were selected \ hich, 
like Epsom and Hereford, had a very high percentage 
of local traffic, a condition to which automatic opera. 
tion particularly applies. It has been found both at 
Epsom and at the official exchange of the General 
Post-office, where the Strowger system is also in- 
stalled, that it works satisfactorily, and that the 
public can be educated to operate the calling devices 
with no higher percentage of error than occurs in 
manual working. Hence the decision to apply 
automatic working to larger centres of traffic. At 
Leeds it is proposed to place the surrounding district 
on the automatic exchange through multiple ottice 
system. This is an important advance, and should 
pave the way to greater developments. The little 
rural installation at Chepstow is at the other end of 
the range, and experience here will give an indication 
as to how far and at what cost the newer methods of 
machine switching may overcome the difficulty of 
providing for the night attendance in small exchanges. 
The situation is full of interest and promise. 








INSURANCE AGAINST COLLIERY EXPLOSIONS. 


THE recent disaster at the Universal Colliery of the 
Lewis Merthyr Consolidated Colliery Company at Seng- 
henydd, resulting in the highest death roll ever experienced 
in the South Wales coalfield, has impelled some of the lead- 
ing coalowners to go more fully into the question of 
insurance,so as to cover themselves against the heavy losses 
that must inevitably be entailed underground in the event 
of an explosion, quite apart from insuring against loss 
in so far as the Workmen’s Compensation Act is concerned. 
At the present time colliery companies are not insured 
against loss underground, and they are unable to make 
good the loss of output or profit; but as the result of 
inquiry and negotiation colliery owners find that they can 
insure against loss in the way of damage to underground 
workings and machinery, a matter of great importance, 
not only to South Wales, but to the coalfields of the United 
Kingdom. They are also able to cover themselves to the 
extent of having their collieries put into working order 
again should a disaster occur. The whole question has 
been gone into very closely and exhaustively, and an 
approximate idea as to what the premium would be has 
been obtained. This, our South Wales correspondent 
has been assured. is by no means an unreasonable one 
and will not entail a heavy burden on any undertaking. 
The movement is so far quite in the preliminary stage. 


| The insurance will be effected by individual colliery con- 


cerns and not collectively. It is expected that when the 
matter becomes fully known the majority of collieries will 
cover themselves against loss in this way, and the greater 
the number the smaller will be the premium in all prob- 
ability. Underwriters have gone very fully into statistics, 
and it is believed that the risk taken over a series of years 
is not a very serious one. As things are at present the 
prospect of such a disaster as that at Senghenydd is an 
extremely serious one for the single colliery companies, 
to many of which in South Wales a similar explosion would 
be absolutely fatal. In cases where proprietors possess 
a group of collieries the matter would not be so vitai, as 
the loss incurred at one would be spread over the whole 
of the collieries and could more easily be carried. 








British Raprum Stanparp.-—It will be recalled that in 1912 
the International Radium Standards Committee declared a 
preparation of 21.99 milligrammes of pure radium chloride. 
prepared by Madame Curie, to be the International Standard. 
and it was deposited at the Bureau International des Poids 
et Mesures at Sévres. In this country the National Physica! 
Laboratory holds the British Radium Standard, which has been 
certified by the International Committee after comparison with 
the International Standard. The Laboratory has just announced 
that it is prepared to undertake the standardisation of radium 
and mesothorium preparations by comparison with this Standar|. 
using methods depending on the measurement of the penetrating 
gamma rays. Tests on radioactive minerals, waters and tlie 
like, which are of feeble activity, cannot be undertaken. ‘Tlie 
duration of test on each sample submitted will extend over 
ten days or more, in order that the constancy of the preparation 
may be ascertained. 
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RAILWAY MATTERS. 


In consequence of the growth of Harrow at the foot of 
the. hill; the Metropolitan Railway recently opened a 
ation on the Uxbridge branch to be called “ West 





new st . Z 
Harrow.” There are twenty-one trains each way during 
tie day, and through trains from and to the City night and 


morning. 

\ccorDING to @ paper on “ The Use of Gas for Industrial 
Purp: ses,” recently read by Mr. H. M. Thornton, J.P., 
before the British Commerical Gas Association, an engineer 
associated with the Indian Railways has introduced a new 
prazing material in connection with which the use of town 
« ig advocated. Heavy castings, such as large gear 
wheels and embossing presses, which have been fractured, 
have been successfully repaired with the new brazing 
material by the use of gas blow-pipes. 


A report from Ottawa states that Mr. Collingwood 
Schreiber, consulting engineer for the Goyernment in 
connection with the construction of the Grand Trunk~ 
Pacific Railway, has inspected the line in the west, and 
announces that the gap remaining to be constructed be- 
tween Winnipeg and the Pacific Coast is only 220 miles 
long. On the mountain section 610 miles of track have 
been completed. Mr. Schreiber states that labour is 
abundant, and that the completion of the line will probably 
take place on June Ist. 


Tne final estimates of the Mysore—Hassan Railway, 
75 miles long, are being considered. They provide for 
an expenditure of £320,000, including the cost of three 
bridges. The bridge across the Lakhsmanathirtha is 
estimated to cost £20,000. Two bridges across the 
Cauvery and the Hemavati are estimated to cost £6667 
and £10,000 respectively. The country through which the 
railway is to pass is generally flat and includes the rich 
and fertile Cauvery and Hemavati Valleys, and the coffee 
and timber areas of Mysore and Coorg. 


ga: 


ANOTHER scheme is on foot to shorten the journey 
between Switzerland and Italy. A group of Swiss capi- 
talists and engineers has advanced a request to the authori- 
ties for a concession to build a railway on the left bank of 
the Lake of the Four Cantons. The line, which will cost 
about £1,040,000, will sho.ten by nearly nine miles 
the distance between Lucerne and Fliielen, eliminating 
the present deviation to Goldau and passing by Alpnach- 
Sad, Buochs, and Treib. When this branch is opened and 
the new Hauestein Tunnel finished the journey from Basle 
to Milan will be shortened by about forty minutes. 


In view of the extending vogue of track and signalling 
circuits on railways, with the necessity for bonding joints, 
points, and crossings, and separating rail sections to form 
the desired electric circuits, the proposal of a German 
engineer to use non-magnetic rails is of special interest. 
The non-magnetic track rails are made of nickel steel 
containing about 18 to 20 per cent. of nickel, and are 
inserted at desired points in the ordinary magnetic track 
for controlling signals, brakes, &c., from the vehicles. 
For light railways, the whole of the track may be formed 
from these rails, which do not affect the action of the 
weak electric current used in controlling the railway. 


IN spite of recent occurrences, the old dictum that the 
safest place to be in is a railway carriage may be said to 
hold its own, if the following calculation, made by a New 
York mathematician, is on a sound basis. He states that 
tie average length of a journey for all country railways 
in the States is now thirty-four miles, and there are taken 
on the average 2,275,122 such journeys in safety to each 
journey which results fatally. If a man were to ride out 
these 2,275,122 safe journeys at two per day for each 
business day in the year it would take him 3792 years. 
To have begun his time so that he would meet his death 
by railway accident in the present year he would have had 
to start travelling in 1879 B.c., assuming railways to have 
existed then. As in England railway travelling is much 
safer than in America, our supposed long-lived traveller 
would have had to begin his journey several centuries 
earlier in order to meet his fate in the present year. 


SPEAKING at a meeting at Great Horton, Alderman R. 
Johnson said the Midland Railway scheme for making a 
main line through Bradford had been too long delayed, 
and the Corporation had lost for the last ten years anything 
from £3000 to £4000 a year in rates because property had 
gone derelict on a part of the route. It would not be 
honourable for the Midland Railway Company to delay 
the scheme indefinitely. The Corporation had made great 
sacrifices and had promised to relieve the company of 
rates amounting to £8000 a year for twenty years. If he 
had his way he would say to the company : “ If you don’t 
start within three months we shall not allow you to start 
at all.” He would then go to the London and North- 
Western Company and offer them a quarter of the money 
to put Bradford in through communication with Wales, 
Lancashire, and the North-West. That would, he thought, 
he better than a mere through line that would save ten 
minutes of the journey to London. 


‘TE use of oil fuel on a more extensive scale by the rail- 
ways, steamships, and other large consumers in the Argen- 
tine, states the Railway Gazette, has hitherto been retarded 
owing to the uncertainty of local supply and the instability 
of price. The fact, however, that oil would be the most 
economical fuel is the general opinion among the State 
and private railway officials. The Government has not 
only been spending large sums in exploring for oil wells, 
hut has been carrying out experiments with locomotives 
equipped for oil burning. The Buenos Aires Great 
Southern and Buenos Aires and Pacific Railways have 
also been similarly experimenting with remarkable success. 
Generally speaking, the results of the experiments have 
shown that the substitution of oil for coal would not only 
increase locomotive efficiency, but would effect substantial 
savings in the fuel bill. Basing the operating cost on the 
results obtained on the Mexican Railways, four barrels of oil, 
or about one-sixth of a metric ton, would do the same work 
as one metric ton of coal. Taking the price of oil at 27s. 
and coal at 42s., the proportion would be as 44:7. On 
the face of these figures alone the substitution seems a 
‘listinet advantage both from an operating and a share- 
holder’s point of view. 








NOTES AND MEMORANDA. 


A REFRACTORY lining suitable for plugging cracks or 
for patching is described by the Brass World. The com- 
position is :—Fine asbestos, 40 lb.; water glass (silicate 
of soda), 601b. These are mixed with enough water to 
make a pasty mass which can be worked. 





A NEw method for purifying waste water by the addition 
of colloidal clay is proposed by Professor Rohland in the 
Papier Fabrikant. This process was tested on a large 
scale by a dyeing concern. It was found that besides 
the clay it was essential that milk of lime should be added 
in order to decolorate the water, as clay alone exercises 
only a slight decolorating action. Perfect decoloration, 
however, is not possible by the Rohland process, the water 
after treatment being slightly yellowish or brownish 
coloured. 


Bauxite, when treated in the electric furnace, undergoes 
many transformations. By fusion, together with purifica- 
tion by reduction, the whole series of aluminous abrading 
materials are obtained ; the last stage is pure alumina. 
The reducing treatment may even result in yielding com- 
plex alloys, and, lastly, aluminium and aluminium carbide. 
The reduction made in an atmosphere of nitrogen by 
means of long rotary furnaces provides nitride of aluminium 
which, when treated with an alkaline solution, is decom- 
posed into ammonia salts and pure alumina. Owing to 
the profit made on the manufacture of the ammonia salts, 
the cost of production of aluminium is lessened propor- 
tionately. 


In Australia a large part of Queensland and the north- 
west portion of New South Wales are within a large 
artesian basin. The number of wells put down in Queens- 
land alone is nearly a thousand. The object of these 
wells was at first only to provide water for irrigation or 
drinking purposes, but, according to a recent number of 
the Journal of the Royal Society of Arts, a new use has 
been found for them. At the boring of Thargomindah, 
Queensland, the pressure of the jet of water is sufficient 
to give theoretically 6500 kilowatts after allowing for 
the necessary losses of transformation. Turbines and 
dynamos have been installed for lighting the town of 
Thargomindah. The pressure of water in most of the 
other artesian wells is much lower, however, than at 
Thargomindah. 


A CONTEMPORARY describes a new process for using the 
oxy-hydrogen torch under water for cutting metals, as 
in dismantling sunken ships. The torch is fitted with a 
bell-like head, which works in conjunction with a blast 
of compressed air. The system was recently tested in 
Kiel Harbour in a depth of 5 m. of water, when an iron 
case of 100 mm. by 20 mm. was cut through, a cut of 
10 cm. length being made within 30 seconds. A piece of 
iron 60 mm. square was cut through in the same time, while 
in a sheet 20 mm. thick a cut 30 em. long was made in 
14 minutes. The pressure under which the oxy-hydrogen 
mixture of the cutting flame issues must be considerably 
increased, and the whole of the combustible gas must be 
consumed and not only a part, as is the case with the 
oxy-acetylene torch. 


THE prevention of corrosion of iron in acid waters by an 
electrolytic method is proposed by the United States 
Bureau of Mines, which has made experiments with iron 
submerged in sulphuric acid solutions. The metal struc- 
ture to be protected, says the American Machinist, is to 
be made the cathode of the circuit. The current density 
and the actual current required for protection can be 
calculated from experimental data on the loss in weight 
of the metal when unprotected under the given conditions 
reproduced as near as possible. This loss in weight per 
hour per unit area, divided by the electrochemical equiva- 
lent of the metal gives the current density to be employed. 
This, multiplied by the actual area to be protected, gives 
the actual current needed. It is obvious, our contemporary 
concludes, that for good protection, the anodes, by which 
current is led into the water, should be distributed as 
much as possible so that the current may not return to the 
protected structure at one particular point only. 


Aw admirable instance of taking advantage of oppor- 
tunities is presented in the recent introduction of a 
magneto dynamo which can be driven off the fly-wheel 
of a motor car engine. Many a time, and especially at 
night, a vehicle is left standing at the curb, and the regula- 
tions require that it Shall be lighted up. According to a 
contemporary, the dynamo of the lighting outfit men- 
tioned is attached to a hinged bracket on one side of which 
a spring exerts a pull, and on the other is a Bowden wire 
device on or near the steering wheel, by the movement of 
which the dynamo and its bracket can be raised or lowered. 
The effect produced is to bring the small pulley at one end 
of the dynamo shaft into contact with the periphery of 
the engine fly-wheel. No matter at what speed the motor 
is run the voltage of the dynamo, and therefore the light 
of the lamps, is always constant. The dynamo is large 
enough to supply two headlights and a tail light, and as 
no accumulators are needed in conjunction with the 
dynamo, the complete outfit is supplied at comparatively 
small cost. 


AccorpDING to the Chemical Trades Journal, M. Leo 
Vignon has presented to the Académie des Sciences, Paris, 
a series of comparative tests made upon several varieties 
of coal by exposing them to fractional distillation at 
successive temperatures. The details led to the following 
conclusions :—The unsaturated hydrocarbons come off 
in the main before a temperature of 600 deg. Cent. is 
reached, and the yield of these dies out at higher tempera- 
tures. Methane and the heavy hydrocarbons are most 
abundant in the neighbourhood of 600 deg. Cent., and 
beyond 800 deg. Cent. the yield rapidly dies away. 
Hydrogen has a very small percentage up to 600 deg. 
Cent., and reaches a maximum between 800 deg. Cent. 
and 1000 deg. Cent., diminishing afterwards in most 
cases at temperatures beyond these. Carbonic oxide 
gives, according to the kind of coal, from 3 to 11 per cent., 
with an average of 6-5 per cent. for temperatures up to 
850 deg. Cent., but this average rises to 30 per cent. above 
1000 deg. Cent. At higher temperatures the volume of 
gas is increased, but the lighting power falls off towards 
1000 deg. Cent., and the percentage of carbonic oxide 
goes up. 





MISCELLANEA. 


AN experiment with four blind telephonists is now being 
made in the General] Post-office in Turin. is experi- 
ment, which was originated by the last post-master, 
On. Calissano, is under the control of a technical com- 
mission which will report on the results. 


THE Austrian fleet on the Lake of Constance consists 
of six steamers to the value of about £90,000. The 
importance of this branch of Austrian shipping is decreas- 
ing every year, and its bad financial results, now almost 
nil, are ascribed, says the British Consul, to the recently 
introduced measures for the social welfare of workpeople 
and to excessive taxation. The net revenue in 191] was 
£3712 and in 1912 £166. 


Tue French Admiralty has just ordered from the firm 
of Augustin Normand, of Havre, a sea-going torpedo 
boat which will be named the Enseigne Gabolde, of which 
the following are the leading characteristics :—Length, 
82.6 m.; beam, 8.21 m.; moulded depth, 5.1 m.; normal 
displacement, 906 tons ; and guaranteed speed, 31 knots. 
The engines will be geared Parsons turbines, and the 
boilers of the Normand type, using oil fuel exclusively. 


In the course of a lecture at Vienna before the last 
general meeting of the Austrian Chemical Society—Verein 
Oesterreichischer Chemiker—Professor Fraenkel referred 
to the remarkably rapid development of autogenous 
welding. In Germany alone, for the oxy-acetylene weld- 
ing process, 20,000 to 22,000 tons of calcium carbide were 
consumed annually, while this process and also the pro- 
duction of cyanamide had had a very stimulating effect 
on the commercial liquefaction of air. 


THE first case of violation of the Radio-communication 
Act of August 13th, 1912, was recorded on October 20th 
in the United States District Court, New York. Herbert 
Myers, of Ninety-Fourth-street, New York, was charged 
with violating the law by using wireless apparatus which 
would affect inter-State communication, without having 
obtained the necessary licence. He had been warned Ly 
the radio inspector, but he disregarded the admonition. 
He was fined £10 and ordered to destroy the apparatus. 


A Town Planning Institute has been formed with the 
object of “ advancing the study of town planning and 
civie design, promoting the artistic and scientifie develop- 
ment of towns and cities, and securing the association of 
those engaged or interested in the practice of town plan- 
ning.”’ The majority of those constituting the new institute 
are architects, engineers, or surveyors engaged in town 
planning, but associate and honorary members will be 
accepted, consisting of persons who have taken a special 
interest in town planning. 


In the course of a lecture at the Royal Institute of 
Public Health, on Thursday last week, Professor Sir 
Thomas Oliver described the electrolytic bath process 
for removing lead from the bodies of persons suffering 
from lead poisoning, invented by Mr. T. M. Clague, of 
Newcastle. In the case of a poisoned workman, after 
three or four baths the morbid symptoms disappeared, 
and lead was found in the water and on the electrode, 
while the man’s health was greatly improved. It is 
hoped that the treatment will be given a wide trial, and 
will be found successful in general application. 


Tue American traveller in Europe is sure to be struck 
with the solidity and permanency that characterise al] 
public and most private works. Observing superficially« 
he is likely to be struck by the comparative impermanence 
of our buildings, says the Minneapolis Journal. But in 
America nowadays we are building for the future more 
than ever before. Steel, which superseded wood two or 
three decades ago, is giving place to concrete, for which it 
still furnishes the core, and to stone. Great bridges 
are now built of concrete,so fashioned as to be practically 
indestructible. Business structures, designed with an 
eye to beauty as well as to utility, are “ poured ” in solid 
monoliths, secure against fire and the ravages of time. 

AN interesting lecture on electrical labour-saving 
devices was recently delivered by Mr. Von Kramer before 
the Midland Institute Scientific Society. The lecturer 
devoted his attention chiefly to operations carried out in 
engineering and similar works, not actually in driving 
machine tools, but in various small operations. Perhaps 
the most interesting part of the lecture was that wherein 
he referred to the usefulness of electric lifting magnets, 
which were sometimes used to a large extent in saving 
manual labour. They were extremely useful in handling 
material like iron and steel scrap, which could not easily 
be handled manually. For instance, iron and steel turn- 
ings with sharp edges, which could not be shovelled or 
handled, could be dealt with quickly by electric magnets. 
Mr. Von Kramer showed a number of lantern slides to 
illustrate his remarks. 


In the address which Sir Charles Parsons delivered to 
the North-East Coast Institution of Engineers and Ship- 
builders at the beginning of his second year of office as 
President, he pointed out that the general upshot of the 
discussion held last year was that the case for the internal 
combustion engine was not so strongas had been supposed, 
and that in the great majority of instances steam was much 
the cheaper propellant for ships, having regard to the 
present prices of fuels and other charges. Dealing with 
gearing, Sir Charles said that although the subject was 
not mentioned in the report of Lloyd’s Register, yet rapid 
and considerable progress had been made during the year. 
Dr. Féttinger stated that the aggregate brake horse- 
power of his hydraulic gearing ordered within the last 
twelve months was about 100,000, including one liner of 
20,000 horse-power, one war vessel of 30,000 horse-power, 
one cruiser of 45,000 horse-power, and one excursion 
steamer of 6000 horse-power. The last had been delivered. 
Electrical gearing had, however, made small progress. 
Mechanical gearing had considerably extended in use 
during the year, and the horse-power on order or at work 
now exceeded 400,000 brake horse-power. Superheating 
made great strides, and was now employed in the mer- 
cantile marine to the extent of upwards of 1,000,000 horse- 
power on the Schmidt system alone; nearly the whole 
was in conjunction with reciprocating engines. The 
saving in coal by its use was stated to amount to between 
10 and 30 per cent, 
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Ais Gill. 

Ir is rarely that:a Board of Trade publication is 
awaited with such impatience as the appearance of 
Major Pringle’s report on the railway accident at 
Ais Gill. The circumstances of the disaster, not far 
from the site of the former accident at Hawes, the 
outbreak of fire and the worse outbreak of the daily 
Press on that subject, the acquittal of the driver 
Caudle, his final condemnation, the petition to 
the Home-office and his release, the attempts of labour 
leaders to divert attention from the real culprit and 
saddle the Midland Railway Company with the blame, 
all conspired to keep public attention on the stretch 
for many weeks. What Major Pringle would have to 
say was therefore a question of interest exceptional 
in such cases. His report is very long. but the précis 
of it which may be read on page 580 meludes all the 
essential points and reflects accurately its general 
tenour. It will not be welcomed by the super-com- 
passionate people who pressed for Caudle’s release, 
nor by the hyper-excitable people who wished to 
compel the railways of the country to reject gas in 
favour of electric lighting, at a cost of six or seven 
million pounds sterling, nor will it satisfy those fiery 
spirits who branded the company “murderer” 
because its coal was bad ; but no rational and logical 
reader will find anything to quarrel with in Major 
Pringle’s clear statement of fact and sensible con- 
clusions. 

Two questions stand out as of paramount interest. 
The first is who was to blame ? The second, did gas 
cause the fire? On the first point Major Pringle 
shows no hestitation. ‘‘ The evidence,” he writes, 
“is sufficient in itself to show that the primary cause 
cf this collision was the failure of the enginemen to 
obey the danger position of the starting signal; ” 
but he exonerates the fireman on the ground that 
his attention was fully occupied by his fire and his 
injector. It was not only that the driver passed 
signals at danger, but that having passed them he did 
not do what he well knew he ought to have done, 
advance cautiously to the next signal. As Major 
Pringle says, he took chances, with disastrous results. 
Had he even kept a sharp look-out, he could have 
seen the tail-lights of the standing train 200 yards 
away, and “could have prevented the collision 
even without any previous reduction of speed by 
the prompt application of the continuous brake.” 
Thus the tale of his offending is magnified rather than 
diminished, as some expected, by the report. Need 
we say that we insist on this point without a trace of 
unkind feeling towards Caudle. For the moment 
we must forget that he is a man and regard him 
simply as an important link in the mechanism of a 
great railway. If the accident had been caused, say, 
by the failure of the brakes, we should not have 
hesitated to say the brakes were to blame; in the 
same way we must not hesitate to say the man 
was to blame, for any attempt to palliate his offence, 
to relieve him of it, and to saddle it on others, can 
only weaken that sense of responsibility which is 
more important in no walk of life than in that of 
engine driving. True as it may be that had the first 
train had better coal, or that had the rear guard 
gone back 150 yards, the accident might have been 
prevented, Caudle would have been no less te blame 
for running through his signals and continuing to run 
incautiously after he had missed them. “ The main 
responsibility for this deplorable accident rests on 
Caudle.” We turn to a subject that is more pleasant 
to discuss. Until Mr. Bain’s evidence was given 
there were still grounds for believing that gas might 
be the cause of the fire; but that evidence, with its 
clear demonstration that the gas cylinders must have 
been wholly discharged before the second outbreak, 
dispesed at once of that belief. After considering the 
conflicting evidence, Major Pringle concludes “ that 
the more serious outbreak of fire arose, not so much 
from the ignition ‘of gas, which I think caused the 





first visible appearance of fire, as from the contents 
of the ashpan and the heat radiated from the engine, 
which was buried practically in the wreckage.” We 
fancy we trace in this passage a certain amount of 
unwillingness on the part of the reporter to be ruled 
wholly by the evidence. Major Pringle is a firm 
believer in electricity on the abstract ground that, 
from its nature it is a safer illuminant, and he does 
not wish to weaken his advocacy of it by admitting 
that gas was not responsible. We can in no other 
way account for the use of the words, which otherwise 
have no meaning, “not so much from the ignition 
of gas.” The second outbreak did not occur till 
a quarter of an hour or more after the accident, and 
it is certain that by that time all the gas must have 
escaped from the dismantled cylinders and broken 
pipes. The conclusion, to our mind, is definite. Gas 
was partly responsible for the first outbreak ; it was 
in no way responsible for the second, and real, con- 
flagration. It is rather a melancholy fact, worth 
recording here, that beneath the wreckage ran a 
small stream of water, overlooked in the excitement, 
which, had its existence but been known, might have 
been used effectively to mitigate the horrors which 
followed. Major Pringle presses, still, for the adoption 
of electric light, whilst he admits that the change could 
only be made at very great expense to the companies. 
Actual figures were given not long ago by Mr. Aspinall 
which showed that the conversion would absorb 
something exceeding seven million pounds sterling. 
Such an expenditure is not to be entered upon lightly, 
and, whilst we are persuaded that in course of time 
gas will be abandoned, we can sympathise with the 
desire of the companies to retain the plant they 
have as long as possible. That the dangers may be 
mitigated has been shown by Mr. Bain, who has 
introduced on the Midland an exceedingly simple 
valve which prevents the egress of gas from the 
cylinders beyond a certain rate. Another course 
we venture to suggest is to provide every cylinder 
with an easily fractured branch, which would break 
under such a severe impact as a collision, and would 
open such a large aperture that the contents of the 
cylinders would be instantly discharged. The result 
would be that though there might be a flame it would 
be of such short duration that it could do but little 
damage, whilst any danger, if such danger exists, of 
a recurrence of a fire from gas would be avoided. 

With other questions raised by the report we do not 
propose to deal] at the present time. In an early issue 
we hope to show what improvements the Midland 
has made in its coaching stock, and we shall then 
take the opportunity of showing how closely they fit 
in with certain recommendations of the Board of 
Trade. It has been charged against the railway 
companies that they disregard such recommendations, 
and in some quarters it is sought to invest the Board 
with such powers that it can enforce its recommenda- 
tions. The whole history of British railways shows 
that rather than slighting the opinion of the Board the 
companies have always done their best to meet them, 
and we do not see what advantage could be gained by 
saddling the Board of Trade with responsibilities 
which it in justice would have to take if it were in 
a position to dictate as to means and methods, when 
the companies themselves are prepared to bear those 
responsibilities and to suffer such los? as they may 
involve. 


The Institution of Mechanical Engineers. 


Tue unrest which has manifested itself in the 
Institution of Mechanical Engineers for some years 
past is a sign of healthy energy on which the body 
may congratulate itself. The sleeping sickness is an 
ailment which creeps upon old institutions, and which 
all the exertions of Councils and the discontent 
and complainings of members are needed to 
avert. The Institution of Mechanical Engineers has 
enormous possibilities, and as long as it has active 
young men upon its roll, young men who are con- 
tinually asking for more, it will continue to flourish. 
The only danger it has to fear is self-satisfaction. 
When once an institution of any kind, or a business 
of any kind, or a government of any kind, thinks it is 
above and beyond improvement its dissolution is at 
hand: 

The Council of the Institution of Mechanical 
Engineers has clearly grasped this fact, and it adopted 
a wise course last week, when it held a meeting at 
Manchester, at which those who had improvements 
to suggest or grievances to air could put them forward. 
That good must come of that informal meeting we 
do not doubt; it may not be possible to satisfy 
all the requirements that were suggested, but one, if 
not two, would appear to present little difficulty. 
Mr. A. Chorlton’s proposal that local advisory boards 
in the great centres of engineering industries should 
each be responsible for the provision of one paper 
per session is admirable, and we imagine that it will 
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be welcomed as much by the Council as by the 
Secretary. But, apart from the fact that it will 
provide new machinery for the finding of papers— 
not a very easy thing under the present methods—it 
will stimulate local interest. We have always felt 
that the Institution suffers from its habitat. London 
has ceased to be a great mechanical engineering 
centre. There are few first-class works in or even 
near it, and if the Institution is to get that leaven of 
men engaged daily in practical mechanical engineer- 
ing which is essential to its prosperity, it has to 
induce them to come from long distances. In the old 
days it did not suffer from this disability. It held one 
meeting a year in London and one in the provinces 
or abroad. It had no home, and in certain respects 
was better without it. For a meeting that would 
extend over two or three days and at which seven 
or eight papers would be read it was worth while 
coming long distances ; but it is too much to expect 
many provincial members to come up to London for 
a single paper. We have never had an opportunity 
of counting the figures, but we should be surprised if, 
judging from a hasty glance at the attendance 
register, even twenty per cent. of those at an average 
meeting are drawn from distances greater than fifty 
miles from the Metropolis. It will be said that once 
a year, at least, this fault is corrected, and all members 
are put on anequal footing. We agree that, up toa point, 
that is so, but, on the other hand, there is a growing 
practice amongst institutions to make the bulk of 
the papers delivered at summer meetings of a guide- 
hook order. Many of them are written by local men 
on local interests, and, excellent as they are in their 
way, they have not always the value that the best 
papers read in London have. We could name notable 
exceptions, but it cannot escape observation that 
many of the papers at summer meetings of all the 
institutions make a more limited appeal than those 
read at the ordinary meetings. We are not disposed 
to say that is a bad thing ; indeed, we are inclined to 
think, when all the circumstances of a summer meeting 
are considered, that it is a good thing, but we do say, 
and this is the point as far as country members are 
concerned, that such groups of papers do not com- 
pensate for the inability of such members to hear the 
London papers read and discussed, and we may add, 
for the loss which the Institution suffers by the 
absence of provincial engineers, who are frequently 
best fitted to give value to the debates. The Council 
met this difficulty by holding a Manchester meeting 
on Thursday on the same paper that was to be dis- 
cussed in London the following night. What is 
to be the outcome of this experiment we do not know, 
and presumably we must await the report of the 
Council before we learn what decision has been 
reached. One thing was noticeable. Although the 
paper was one of exceptional interest, and although 
three hundred engineers thought it worth their while 
to attend at Manchester, the London meeting was 
disappointing both in quantity and quality. The 
Manchester meeting was full of life; it was less 
observant of the amenities than a London meeting ; 
it was sometimes irrelevant, but, at any rate, there 
was no lack of speakers and no sign of apathy and 
lethargy. Had the Thursday meeting not been held, 
it is at least probable that some of the speakers who 
addressed it would have spoken in London on Friday. 
Manchester has gained what London has lost. This 
is a state of affairs which can scarcely fail to influ- 
ence the Council’s decision when it comes to consider 
the repetition of the Manchester experiment. The 
Council has before it a pretty problem to solve, and 
we shall be interested to see what plan it adopts. 
A bold course, with much to commend it, would be 
to have one or two meetings only in London and to 
take the other papers at different centres. If that 
course could be adopted we have little doubt that the 
influence of the Institution in industrial capitals 
would be greatly augmented. 


There is one ether point on which we must touch 
briefly. The proposal has again been made that 
the Institution should start a journal. The Council 
has already rejected the proposal once, and probably 
it will do so again. The expense would be con- 
siderable, and no clear case has been made that the 
gain would be commensurate. Members do not have 
to wait long now for reports of the oral discussion ; for 
two newspapers, at least, publish them a few days after 
the meeting. The journal could not, and would not, 
do that; it would gain by the inclusion of the written 
discussion, but, speaking for ourselves, we say that 
if it will be of any assistance to the Institution we are 
quite prepared to print the written contributions if 
they are put into our hands. In view of the fact that 


every member of the Institution sees one or other, 
and in many cases both, of the newspapers alluded to, 
we are unable to see what useful function the journal 
could perform. 
written without any professional bias. 


We need scarcely add that this is 
The existence 





of the journal would not affect us in any way; on 
the other hand, we might find it not worth while to 
give as much publicity to the proceedings of the 
Institution as we do now if it had an organ of its own. 


Electric Driving in Workshops. 


For some years past there has been marked tendency 
on the part of large engineering firms to abandon 
mechanical driving and to introduce electric power in 
its place. In practically every large industrial centre 
current is now obtainable at low rates, and the rapid 
growth of power loads in these places has been truly 
remarkable. Even in the absence of these cheap 
supplies of electricity it has been found in scores of 
instances that it pays te generate current on the 
premises, for the motor drive gives a clearer, brighter, 
and more economical workshop. Certain it is, never- 
theless, that the electrification of a large factory is 
an expensive and rather difficult undertaking. To 
change completely from the old to the new system 
may involve scrapping a large steam plant, to say 
nothing of such things as pulleys, belts, and shafting. 
It may also entail a large outlay for wiring, switch- 
gear, and motors. Still, practical experience has 
shown that electrification usually pays. Every 
central station man knows that once he succeeds in 
persuading a manufacturer to install a single motor 
in nine cases out of ten there is very soon a call for 
more. The growth of electric driving in workshops 
is, as a rule, gradual ; it is not often that a manufac- 
turer makes up his mind to convert the whole factory 
at once. Certain benefits may be apparent and per- 
fectly convincing from an inspection of an existing 
electrically equipped shop, but an intimate acquaint- 
ance with the working and a prolonged study of 
results are really essential to enable an employer to 
see and appreciate fully the merits of any new system. 

We hope shortly to commence a series of articles 
on this important subject, when an endeavour will 
be made to discuss some of the problems involved. 
In investigating the matter we have found that the 
views held by electrical people are not always in 
strict conformity with those of the machine tool 
makers, nor do various members of each party agree 
entirely among themselves. Nevertheless, all hold 
that electric driving is good ; it is only on a few minor 
points that machine tool and motor manufacturers 
differ. The latter are sometimes inclined to lean 
unduly towards the individual drive, which is not at 
all unnatural, for this, of course, means that every 
tool calls for at least one motor. Again, some 
electrical people seem inclined to push electrical 
speed regulation to the extreme, but most say that 
a variation of three to one or four to one is good 
enough in the majority of instances. Let there be 
no mistake on this point. Continuous-current motors 
have been built for a greater speed change. When, 
however, it comes to the higher ranges the machines 
for a given output are larger and more expensive 
than those built for moderate speed change. There 
are firms prepared, and quite willing, to turn out motors 
with a six to one and even greater variation ; in fact, 
a well-known electrical company has gone as far as 
eight to one just to show machine tool makers what 
it can do. But it is not likely that these motors will 
become prominent. They may serve in exceptional 
cases and prove good; it is improbable that they 
will ever be used in large numbers. It is far better 
when considerable speed change is desired to com- 
bine a more normal motor with mechanical gearing. 
There are, of course, tools that can be controlled quite 
conveniently without any gearing at all. Progress 
at present seems to be along the lines of developing 
special driving systems. For instance, within the 
last few years electric planers have enjoyed great 
popularity. Firms using such machines are loud in 
praise of their performance, and it would seem that 
economy and ease in working adequately compensate 
for the rather high initial cost. More recently the same 
idea has been applied to slotters, apparently with 
equal success. It would be folly to suppose that we 
have seen the last and most perfect of these ingenious 
electric driving systems. Many little dodges will 
no doubt present themselves in due course. Possibly 
we are still in a very crude stage. One has only to 
turn to a few electric drives to realise what a flexible 
and convenient little contrivance the shunt-wound 
continuous motor is. Take, for example, the case 
of a large face plate lathe fitted with an electrical 
arrangement which increases automatically the 
spindle speed as the tool approaches the face plate 
centre, thus maintaining contant cutting speed. All 
that is necessary to achieve this end is to connect in a 


suitable manner the slide rest with the field rheostat, 


so that forward motion of the tool weakens the motor’s 
field. 

It is to be perceived, however, that in works 
supplied with alternating current it is not easy to 
indulge in these little devices. Indeed, under such 





a — 
conditions fine speed variation is precluded, The 
induction motor, if it is to work economically, ig fy 
less flexible than a continuous-current m: whine : 
it is decidedly inferior so far as speed variation jg 
concerned. In the mine, workshop, and in traction 
service this drawback is constantly presenting itself, 
To obtain the fine and gradual speed variation which 
is secured easily on a shunt wound continuous-c urrent 
motor a resistance must be inserted in the rotor cireuit, 
and efficiency falls off appreciably. Of course, if a 
manufacturer is content to adhere to his ordinary 
mechanical speed-changing contrivance then ay 
alternating supply will answer his purpose ; but jf 
it be desired to reap all benefits of electric driving and 
to avoid undue complication and maintain ellicieney, 
direct current is requisite. It is not at all uncommon 
in the case of large factories to find that con verting 
plant has been installed, which sometimes |enefits 
the current user and supply authorities alike. It js 
conceivable that the power factor of a large works 
equipped with induction motors—many probably 
often running light—may not be over goo, and 
central station men do not like low power {actors, 
But if a large user of power will only put down a 
converter he can not only take advantage of tlie pro- 
perties of continuous-current motors, but may also, 
if he desires, raise the power factor of the station from 
which the current emanates. The manufacturer 
will want to know what he is to gain by that. Possibly 
he may not gain anything, but there is sometimes a 
chance of getting current at reduced rates. Central 
station authorities—or at least those who provide 
polyphase current for motor loads—are not infre- 
quently at a loss to know how to relieve their vener- 
tors and mains of wattless currents, and are conse- 
quently glad to meet with consumers who contem- 
plate installing synchronous machinery such as rotary 
converters. They will sometimes offer inducement 
in the way of cheap current to get a consumer to do 
so. Under such circumstances the manufacturer 
would do well to consider the question very carefully, 
for although the cost of conversion may outweigh 
any concession the supply people may make, it is an 
undoubted fact that continuous current offers dis- 
tinct advantages for electrically driven machine tools, 
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JAMES HOWDEN. 


THE death took place on the 21st inst. of Mr. James 
Howden, chairman of the firm of James Howden and 
Co., Limited, engineers and boilermakers, Glasgow, 
Mr. Howden, who was in his eighty-second year, had 
been ill for only a short time. 

Mr. Howden was born at Prestonpans, Last 
Lothian, in 1832, on the historical battle-ground 
where Prince Charlie and his Highlanders defeated 
Cope’s army, and was educated at the parish school 
there and that of the neighbouring village of Tranent. 
He went to Glasgow in his youth, travelling trom 
Edinburgh by boat on the Forth and Clyde Canal, 
and began his professional career in 1847 as an appren- 
tice in the works of Messrs. James Gray and (o., 
Washingt on-street—a firm which was well known at 
that time for the production of factory and blowing 
engines. He passed with marked success through the 
different departments, and before his apprenticeship 
was finished he was appointed to the position of chief 
draughtsman. On the completion of his apprentice- 
ship—in 1853—he entered the office of Messrs. Bell 
and Miller, civil engineers, Glasgow, and after serving 
with that firm for nine months he accepted an 
appointment with Mr. Robert Griffiths, well-known 
for his work in connection with screw propellers, 
doubtless then laying the foundation for the lifelong 
interest which he took in that subject. 

In 1854 Mr. Howden, then in his twenty-second 
year, started in business for himself. About that 
time he designed machinery for rivet making and sold 
the patent to a Birmingham firm. This was the first 
of a long series of patents, ranging over the whole 
field of engineering, boilermaking, and kindred sub- 
jects, which he had to his credit. In his early pro- 
fessional career Mr. Howden was a teacher of drawing 
in the old Government School of Art, and there passed 
through his classes a number of men who became 
well known afterwards in engineering and shipbuilding. 
His first contract for marine engines was made in 1859 
with Messrs. Henderson, of the Anchor Line, for their 
steamer Ailsa Craig. It was for compound engines 
and water-tube boilers of his own design, using steain 
at 100 1b. pressure. This was a very decided advance 
in those days, when marine engines were of the single- 
cylinder type, using steam at from 20 Ib. to 25 Ib. 
pressure. It is also interesting to note that about 
this time he prepared designs for triple-expansion 
engines suitable for steam at from 150 Ib. to 200 Ib. 
pressure. 

In 1862 Mr. Howden purchased ground in Scotland- 
street and founded the firm of James Howden and Co. 
The business prospered, and this. necessitated the 
erection in 1871 of larger works further west in the 
same street. From that date onward Mr. Howden 
constructed marine engines and boilers for many 
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eamship lines, such as the P. and O.S.N. 


B.1.S.N. Company, Cunard Company, 
International Company, Hamburg- 


leading st 
Company, 
Inman and 


America Line, City Line, Clan Line, Allan Line, 
Nip} on Yusen Kaisha, &e. &e. He also contracted 
in many instances for complete steamships of the 
largest size and power of the period. 

The character of the work executed and | the 
originality of the designs both of engines and boilers, 
along with the high standard of efficiency, economy, 


durability attained, built up for the firm a world- 


and p eee 
wide reputation. It is, however, by reason of his 
system of hot air forced draught that Mr. Howden’s 
name is best known. Early in 1862 he began a long 
series of experiments to demonstrate to his own 


isfaction the practicability of his theories on this 
subject, and from these experiments he gained con- 
siderable knowledge which had its outcome in the 
early “ eighties,” when he continued his investiga- 
tions with the air for combustion heated by means of 
the waste gases, keeping in view not only the necessity 
of obtaining the highest efficiency, but also that of the 
vreatest simplicity possible in order to make the 
gvstem practicable for application in all classes of 
vessels, even where low first cost was essential. 
From these experiments he devised the arrange- 
ment now known throughout the world as the Howden 
hot air forced draught system. In marine boilers a 
chamber having vertical tubes is fitted in the uptake 
above the smoke-boxes. The escaping waste gases 
pass through the tubes in this chamber on their way 
to the funnel. The air for combustion is forced by 
a fan into this chamber passing round the tubes, 
thereby extracting from them a considerable propor- 
tion of the heat. The air thus heated is led through 
passages down the sides of the smoke-boxes into a 
reservoir on the front of the boiler round the furnace 


sat 





JAMES HOWDEN 


fronts. These furnace fronts are so designed that the 
hot air is admitted through valves in regulated 


quantities at the pressures desired above and below 
the grate. The advantages claimed for the system 
are increased evaporation, economy of fuel, saving 
of space, durability of boilers, and safety, and, further, 
that only in conjunction with it can the burning of 
oil fuel be accomplished in the most efficient and 
successful manner. 

The first installation of the Howden system on 
hoard ship was fitted in 1885 on the New York City, 
belonging to Messrs. Scrutton, Sons, and Co., of London, 
for their Direct Line to the West Indies. The results 
in this vessel and others shortly afterwards fitted 
were such that notwithstanding determined opposition 
its success was assured. In a very few years the 
volume of business made it necessary for Mr. Howden 
to devote all his energies to the development of the 
forced draught business, and to discontinue the 
ininufacture of marine engines. This course was 
fully justified by the results, and in 1898 the business 
had increased to such an extent that extension was 
again necessary and more land was acquired in the 
‘ime street and new works erected. This enterprise 
ot Mr. Howden and his company has been rewarded 
by the almost universal adoption of the system in the 
steamships of the world. 

he restless activity and fertile inventive faculty 
of Mr. Howden caused him to seek new fields of enter- 
prise, and in the year 1900 he turned his attention 
to a special design of high-speed engine of the forced 
lubrication type specially for the generation of 
electricity. Upon this field he brought to bear all 
the accumulated experience of his earlier years, and 
the same success attended the production of these 
engines as had characterised his activities in the 
‘urine engineering world, large numbers of this type 
ol engine in single units up to 2000 horse-power 
having been constructed for installations at home and 
abroad, the principal clients being municipalities, 
colliery, factory, and mill owners, and steamship 





companies. Shortly thereafter Mr. Howden recog- 
nised that the steam turbine for electrical purposes 
would soon take the principal place for high powers 
and would afford him a congenial field for his energies. 
He therefore commenced the manufacture of the 
Howden—Zoelly impulse steam turbine. This also 
has proved a success, the company having supplied 
a large number to many of the leading City Corpora- 
tions and other power users. It is interesting to 
record that the company is at this moment completing 
the fourth turbine order for the Corporation of Man- 
chester, the capacity of the unit being 30,000 horse- 
power. 

The latest development of Mr. Howden’s company 
is the building in Govan of new works as a branch 
establishment for the manufacture of a_ special 
patented type of combination sectional water-tube 
boiler designed to embody the benefits of the cylin- 
drical boiler with the good points of the water-tube 
boiler, but without any of the disadvantages of the 
latter. These boilers have also been designed to 
permit of the Howden system of hot air forced draught 
being employed in a convenient form. 

Associated with him in the active management 
of the business Mr. Howden has had his nephew, Mr. 
J. Howden Hume, for over a quarter of a century, 
the latter half of the time as managing partner, and 
managing director on the formation of the company 
in 1907. Mr. Howden’s son, Mr. William H. Howden, 
has also been a director of the company since 1907, 
taking special control of the high-speed engine and 
turbine. works. 

Mr. Howden was the last survivor of the original 
members of the Institution of Engineers and Ship- 


builders in Scotland, which was founded in 1857, and 


he had many reminiscences of the famous engineers 
and shipbuilders whom he came in contact with at 
that early time. He was also a member of the Institu- 
tion of Civil Engineers, and a member of the Institu- 
tion of Naval Architects. He contributed during 
his life many papers to the proceedings on important 
engineering and shipbuilding subjects, notably on 
the screw propeller, and on the comparative merits 
of water-tube and cylindrical boilers, not to speak of 
the numerous papers on his system of forced draught. 
Mention should also be made of the fact that he was 
a member of the Advisory Council of the International 
Engineering Congress in connection with the World's 
Columbian Exhibition held in Chicago in the year 
1893, when he received a remarkable ovation on his 
appearance at that congress to read his paper on 
“ Forced Combustion in Steam Boilers,’’ at the request 
of his friend, the late Admiral Melville, Engineer-in- 
Chief of the United States Navy. 

Mr. Howden was a Justice of the Peace of the 
County of the City of Glasgow, a member of the 
Merchants’ House, and of the Incorporation of 
Hammermen. Probably the most outstanding feature 
in his character was his unswerving loyalty to the 
highest principles of life, and his uncompromising 
and even hostile attitude to anything which savoured 
of expediency or policy which he considered in the 
slightest degree did not conform with the high 
standard he set for himself. Combined with these 
qualities was an open-handed generosity and a kindly 
nature, which combination made him an opponent 
to be feared, but a friend to be desired. 


SIR WILLIAM H. BAILEY. 


LANCASHIRE has produced many remarkable men, 
but few with more indomitable energy than the late 
Sir W. H. Bailey, whose death occurred with sudden- 
ness in a London hotel on Saturday last. Sir William 
was in his seventy-sixth year, and was in apparently 
the best of health until the seizure to which he 
succumbed. He was of a typical Lancashire type, 
and extremely proud of his county. He was born 
in Salford in the year 1838, being the son of John 
Bailey, a man of engineering talent, who was employed 
in the works of Messrs. Sharp and Roberts, a firm well 
known in its time. John Bailey became subse- 
quently in 1839 the founder of the firm now known as 
Sir W. H. Bailey and Co., Limited, at whose works 
William Henry was apprenticed. John Bailey’s 
inventive genius seems to have been inherited by 
his son, whose earliest patented invention is dated 
1858. This was for a machine for preparing and 
combing wool. Since that date W. H. Bailey’s 
name has been associated with about 100 patents, 
covering a very wide field, such as speed, flow, pressure 
and vacuum gauges, sewing machines, telegraph 
cables, lubricators, boiler fittings, pumps, hydraulic 
motors, governors, hot air engines, clocks, valves, 
dynamometers,, and fusible plugs. He designed the 
apparatus used for testing the concrete and cement 
used in the construction of the Eddystone Lighthouse 
and carried out experiments on sound in collaboration 
with Professor Tyndal. 

At an early age the management of the Albion 
Works, Salford, devolved upon William Bailey, 
and in 1865 he bought them. The principal products 
of the works at that time were lathes, steam engines, 
turret clocks, and copying presses. Under the 
active supervision of the new owner, however, the 
number and variety of the articles manufactured 
grew with great rapidity. In course of time the firm 
turned its attention to the production of steam boiler 
and engine fittings, pressure gauges, electric telegraph 
instruments, bells, pumping machinery, &c., until at 





the present time the appliances turned out require a 
catalogue of many hundreds of pages for their 
enumeration. 

In some reminiscences published quite recently 
Sir William relates how delighted he was when one 
day an old mechanic saluted him and said: “‘ You 
are John Bailey’s son?’ and when he replied in the 
affirmative the mechanic said: “‘ Do you know what 
we called your father when he was at Sharp and 
Roberts ? We called him Johnson’s Dictionary, 
because he was always chipping in when anybody 
mispronounced a word.” The father’s love of 
literature could scarcely have been greater than that 
of the son. He was an omniverous reader and a 
great lover of Montaigne’s works, which he used to 
quote as frequently as he did Shakespeare. Some 
idea of his literary bent may be gathered from the 
fact that in 1906 he was president of the Library 
Association of the United Kingdom, and had been 
president of the Manchester Shakespere Society, 
the Manchester Literary and Philosophical Society, 
the Manchester Field Naturalists’ and Archeological 
Society, the Manchester Dickens Fellowship, and the 
Manchester Arts Club. 

Sir William was elected president of the Man- 
chester Association of Engineers in 1885, and was 
also a member of the Institution of Mechanical 
Engineers and the Iron and Steel Institute. Although 
much occupied in business, Sir William found time 
to devote to municipal affairs. He was elected on 
the Salford Borough Council in 1874, was made an 
Alderman in 1880, and became the Mayor in 1893. 
It was while he was Mayor of the borough that he 
received a knighthood at the hands of Queen Victoria 





SiR WILLIAM BAILEY 


when she visited Manchester to open the Ship Canal. 
He was a great advocate of this wonderful waterway, 
which converted an inland town into one of our great 
seaports and supported its construction by taking up 


a large number of shares in the undertaking. As 
a man Sir William enjoyed a wide popularity. His 


sympathies were catholic, and he could talk well 
on many subjects. He maintained to the last a 
keen and active interest in his business. An inventor 
himself, he could appreciate inventiveness in others, 
and nothing was brought to him that showed any 
likelihood of success that he did not examine with 
care. For many years two of his sons, Messrs. Alfred 
and Fred, have been working with him, and the 
works will now be carried on under their management. 


VINCENT HILL. 


WE have to record with much regret the death at 
Folkestone on Monday morning last of Mr. Vincent 
Hill, who a little over two years ago resigned the 
position of general manager of the South-Eastern 
and Chatham Railway. 

Mr. Hill’s whole life was spent in railway work. 
At the age of seventeen he entered the service of the 
London, Chatham and Dover Railway, and remained 
in it some twenty-three years. First of all, he was 
a junior clerk in the superintendent’s department, 
and then was successively superintendent at Victoria 
Station and outdoor superintendent, finally becoming 
parliamentary assistant to the then chairman and 
general manager of the line, Mr. James Staats Forbes. 

He terminated his connection with this railway in 
1884 in order to take up the post of general manager 
and secretary to the Hull and Barnsley Railway, 
which he filled with marked distinction for a period 
of seventeen years. In the beginning of January, 
1901, he became general manager of the South- 
Eastern and Chatham joint lines, and in this position 
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the reputation he had gained on the Hull and Barnsley 
was enhanced. Many improvements were carried 
out on the joint systems under his able direction, 
among which may be mentioned the introduction 
of turbine propulsion for the cross-Channel traffic, 
and the considerable betterment not only of the 
companies’ continental and main line services, but 
also of the general services as well. It was during 
his rule that the roof of Charing Cross railway station 
collapsed, and the manner in which he dealt with 
this disaster called forth universal commendation. 

Mr. Hill was created M.V.O. by the late King 
Edward in 1904, and he received the Royal Order 
of Isabel of Spain from King Alfonso. He was a 
member of the War Railway Council. 








FIFTH REPORT OF THE EXPLOSIONS IN 
MINES COMMITTEE. 

THE fifth report, just issued, of the Home-office’s 
Explosions in Mines Committee deals with the 
influence of incombustible dusts in preventing the 
inflammation of coal dust. It may be recalled here 
that soon after the “‘ stone dust remedy ”’ had been 
investigated and advocated by the Committee of the 
Mining Association of Great Britain working at 
Altofts, someone, recalling certain experiments carried 
out in 1880 by the late Sir Frederick Abel, suggested 
that while stone or other inert dust might act as a 
preventive of coal dust explosions, it would act as an 
irritant of a gaseous explosion and might make an 
otherwise harmless accumulation of fire-damp very 
dangerous. This bogey was successfully laid by the 
third report of the Home-office Committee, in which 
it was shown that the belief was founded on an error 
in the arrangement of Abel’s apparatus. The present 
report is therefore principally concerned with the 
determination of what quantities of incombustible 
dust should be employed and how it may most 
advantageously be used. 

It should be pointed out that this report is to be 
regarded as of a preliminary and provisional nature. 
The Committee has decided, in view of the import- 
ance of the questions involved, to publish the results 
so far obtained without waiting until such timeas the 
investigation could be brought to something like 
finality. In this connection it is significant to notice 
that the report is dated ««October 22nd ’’—that is to 
say, a week and a day after the occurrence of the 
Senghenydd disaster in South Wales. 

After a few recapitulatory remarks the report 
settles down to discuss ‘‘ The Effect of Incombustible 
Dusts.” Under this heading it is pointed out that 
two distinct cases have to be dealt with, namely, the 
efficacy of stone dust in dealing with feeble inflamma- 
tions and with violent explosions. It will be under- 
stood that the stone or other dust to be effective must 
be intimately mixed with the cloud of coal dust, and 
that if the two dusts are initially distributed on the 
ground, on the shelves, and ledges, &c.,the more violent 
the explosion the more effectively will the stone dust 
be permitted to act. On the other hand, the more 
violent the explosion the more active is the combus- 
tion, so that what is gained on the one hand may be 
more than balanced on the other. 

Taking first the case of feeble inflammations, the 
report describes several experiments which go to 
show that if pure coal dust accumulates on the top of 
inert dust, such as shale dust, flue dust, and fuller’s 
earth, exceptional conditions can arise in which the 
inflammation can be propagated through the treated 
zone by reason of the inflammation licking up the pure 
coal dust without disturbing any great quantity of 
the underlying inert dust. It follows, therefore, that 
no great accumulation of coal dust should be allowed 
to take place on top of the inert dust lest a feeble 
inflammation should be started somewhere which 
would be unable to stir up the inert dust into action. 
In an actual mine, however, it is difficult to conceive 
of the two dusts remaining separate in this fashion, 
at least on roadways in frequent use. 

Where the inflammation is attended with violence— 
that is to say, when it is an explosion properly so 
called—the case is quite different. The first series 
of experiments described under this head shows that 
if the initial explosion takes place in a pure coal dust 
zone the inflammation can be propagated probably 
indefinitely into a succeeding zone containing equal 
quantities of coal and inert dust. Even with two 
parts of inert dust—fuller’s earth—to one of coal 
dust in the second zone the flame of the explosion 
travelled for a considerable distance into it. The 
lesson of this seems to be that the stone dust remedy 
will not be effective if the inert matter is distributed 
in zones leaving other zones containing nothing but 
pure coal dust. 

The effect of producing the initial explosion, not 
in a pure dust zone, but in one containing a percentage 
of inert dust was next studied. The percentage of 
inert dust in the initial zone was progressively 
increased from 10 to 50. As for the results obtained, 
it is sufficient to say that the one-to-one mixture is 
clearly indicated to be the most desirable. It is 
found that with this mixture strewn even at the rate 
of 5 Ib. per foot run of a 7ft. 6in. diameter gallery it is 
difficult to start an inflammation, and that the flame 
once started speedily dies out. 

On the question of the most suitable kinds of inert 
dust to employ, the report states that so far only 
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shale, fuller’s earth, flue dust and sand have been 
tried. It is implied that two main considerations 
have to be taken into account in settling this matter ; 
first, the lightness and buoyancy of the dust ; and, 
secondly, its freedom from any suspicion of being 
likely to produce phthisis. It is stated that on the 
latter point investigations are proceeding as regards 
fuller’s earth and flue dust. The shale dust hitherto 
used comes from the Altofts neighbourhood, and is not 
regarded as likely to conduce to the disease. 

The following ‘‘ conclusion’ advanced by the 
Committee seems to us to be of sufficient importance 
to warrant its insertion in full :— 

“We therefore think that, as an alternative to 
watering, the treatment of coal] dust by an incom- 
bustible dust—so as to maintain an excess of incom- 
bustible matter in the mixed dust—might be adopted 
as fulfilling the requirements of the Coal Mines Act, 
1911. By Section 62 (3) and (4) of that Act it is 
enacted that ‘ The floor, roof, and sides of the roads 
shall be systematically cleared so as to prevent, as 
far as practicable, coal dust accumulating; and 

. . . systematic steps, either by way of watering 
or otherwise . . . shall be taken to prevent 
explosions of coal dust occurring or being carried 
along the roads.” Such a systematic step as is laid 
down in the above clause would be taken, in our 
opinion, if the roads were treated with incombustible 
dust, provided that the clearing of the roads required 
above and the treatment with incombustible dust 
were carried out in such a manner that at no time 
should such fine dust as was capable of being raised 
in suspension from the exposed surfaces of the roads 
contain less than such a quantity of incombustible 
matter as would make a mixture yielding on incinera- 
tion at least 50 per cent. of ash.” 

The Committee does not prescribe the quantity 
of incombustible dust to be applied nor the periods 
of its application nor the methods by which it should 
be distributed. All three matters, it is pointed out, 
must vary with each mine and probably in different 
parts of the same mine. It seems, we may point 
out, to be implied that in the 50 per cent. of ash 
named in the above conclusion as the minimum the 
natural ash of the coal can be included. 








GAS ENGINES. 


LectuRING before the Leigh Engineering Society 
on November 14th, Mr. Vennell Coster, of Crossley 
Brothers, Limited, said :— 


We have found that with increase of technical knowledge, | 
manufacturers and power users generally are not looking out | 
for the cheapest engine, but are prepared to pay more for a | 
superior engine, for the mere cheapening of the engine in order | 
to obtain a reduced first cost is not in the direction of true 


economy, efficiency or longevity. 
. . | 
Speaking of the development of engine design, he | 
said :— 


There are engines on the market to-day which have grown 


through a number of years. The first design was crude, faults 
were discovered and then eliminated, proportions of parts were 
found to be weak, and then altered. The bed-plate, bearings 
and governing device have been changed, compressions have 
been increased, valve timings improved, and so on. Through the 
course of years the engine has gradually developed and grown and 
altered, and to look at such an engine at the present time gives 
one the impression of past mutations, combinations of after- 
thoughts and inexperience. We cannot blame manufacturers 
who wish to retain various structures and tools and methods of 
manufacture which have been profitable during the past years ; 
there is a great deal of inertia and conservatism in manutactur- 
ing concerns. They protest as far as possible against improve- 
ments which mean change, so that embedded in many existing 
manufactures are obsolete types and details, not because they 
are of advantage to the customer, but because their retention 
saves time and trouble to the manufacturer. 


Mr. Coster formulated the essentials of a good gas 
engine, as follows: 


It must have a symmetrical combustion chamber within the 
breech end, having the least possible amount of cooling surtace, 
so as to ensure a maximum fuel efficiency, the breech-end design 
allowing free expansion of all parts with a few simple external 
joints. All parts must be available for inspection and cleaning. 
All valves—viz., the exhaust, gas, air—should be vertical. 
In larger engines all parts exposed to the explosion pressure and 
temperature should be water jacketed. In the fixing of the 
breech end upon the water jacket, no studs or bolts should pass 
through or into the water jacket space. There should be no 
pockets or extensions in the breech end in which may lurk 
inert gas which tend to prevent ignition. 


Continuing, he said :— 


In all internal combustion engines driven by a series of explo- 
sions, the most important consideration undoubtedly is the 
method of governing, so as to obtain the highest efficiency in 
regularity of running. The superiority of throttle governing 
is proved from the fact that it meets all modern conditions, 
requiring steadiness and regularity, and also that the engine 
runs more sweetly and regularly at all loads, and,in contra- 
distinction from other methods, as the load is reduced the 
regularity of running increases. By this means also the life 
of the engine is greatly prolonged, owing to the reduced tempera 
tures and pressures at which it works on its normal and variable 
loads. Comparing this system with the obsolete hit-and-mis- 
system, in the latter the regularity of the engine decreases as 
the load decreases, so that when at about quarter-load the 
irregularity is approximately four times worse than with 4 
throttle-governed engine under similar conditions of load. 

Again, in the throttle-governed engine, the quality of the 
charges is maintained constant, while in the hit-and-miss the 
quality and. quantity of the power charges following the idle 
strokes are upset owing to the change of conditions within 
the cylinder, due to the cooling effect of the idle or air charge. 
which conditions may result in either too weak or too 
powerful an explosion. With the Crossley governor gear 
quite as good a’gas consumption was obtained as with the hit- 
and-miss gear. Again, the consumption of fuel is better with 
this system of regulation when the engine is working on reduced 
loads, owing to the greater expansion of the initial charge. For 
instance, when running at no load the ignited charge expands 
to more than twice its volume with throttle or quantity governor, 
but only to its original volume when quality or hit-and-miss 
governing is adopted. It must not be forgotten also that anothe! 
highly important characteristic of throttle governing is that 
when the engine is working on lighter loads the compression and 
explosion pressures are reduced, thereby reducing the strain and 
friction of all the working parts in proportion to the power, and 
thus giving the engine a much longer life. This particularly 
refers to the piston and cylinder liner. 


Mr. Coster concluded his lecture with a description 
of the Crossley open-hearth producer. 
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tests for aeroplane use in the latter country and in Belgium. 

Inconclusion, we may mention some further claims which 
are made on behalf of this weapon, and which have not 
been already alluded to in the foregoing :— 

(a) It can be assembled or dismounted in thirty seconds 
with no other tool than the point of a bullet. j 

(6) It can be fired singly or in bursts of any number of 
shots up to the full extent of the magazine, which can be 
placed in position in two seconds, and which can be adapted 
for any existing service ammunition. 

(c) Its normal rate of firing is 500 rounds per minute, 
but this may be increased or decreased by adjustment of 
the gas inlet port. 

(d) The air cooling is so effective that the gun may be 
fired continuously without overheating and without 
replacing the barrel or the use of any supplementary form 
of cooling. ; 

(e) There is no appreciable recoil; the weapon can be 
tired in any position, either from tripod, resting on a bank, 
from shooter's knee, or even from the shoulder. 

We may add that a demonstration of the gun at Bisley 
was witnessed on Thursday by our representative, and that 
as his report cannot reach us before we go to press we shall 
refer to the matter again in our next week’s issue. 





THE AIS GILL ACCIDENT REPORT. 


MAJOR. PRINGLE’s report to the Board of Trade on the 
serious railway accident that occurred at about 3.4 a.m. 
on the morning of September 2nd at Ais Gill—spelt thus, 
and not Aisgill, throughout the report—on the Midland 
Railway, was issued on Wednesday. It is a document of 
fifty-seven pages and two drawings, and is the longest 
accident report of recent years, that of Shrewsbury having 
forty-four pages. 

DESCRIPTION. 


The scene of the collision is about half a mile from the 
summit of the Carlisle and Settle Railway—altitude 
1166ft. Thirty-three miles from Carlisle is Ormside 
Viaduct, and thence to Ais Gill the climb is long and severe. 
The actual rise in level is over 66lft. in a distance of 
15} miles, or 43ft. per mile. The average gradient on this 
long bank is therefore about 1 in 125. 

The first train consisted of ten vehicles, all, but a six- 
wheeled van, having eight wheels. Three of the coaches 
were sleeping cars. The total weight of the coaching 
stock unloaded was 243 tons. The engine was No. 993 
of the 4-4-0 type, and the fourth or most powerful class. 
The engine had a six-wheel tender, and both, loaded, 
weighed 106 tons 4cwt. The total length of the train was 
590ft. 5in. The second train had six eight-wheel vehicles, 
including one sleeping car and one composite sleeping 
car. The coaches weighed 157 tons. The engine was 
No. 446, of the 44-0 type and the second class. It had 
a six-wheel tender, and together they -weighed, loaded, 
88 tons 8 ewt. 3. qr. The total length of the second train 
was 384ft. 24in. 

All the sleeping cars were electrically lighted, as was 
the leading vehicle on the second train. The remaining 
ten vehicles on both trains were lighted by gas, which was 
stored in cylinders, carried under the floor, and charged 
to 105 1b. pressure. The last coach of the first train had 
two cylinders, each Sft. 6in. in length by 20in. diameter, 
having a total cubic capacity of 23-98ft. The next coach 
to it had three cylinders, all 6ft. 4in. in length, and two 
having a diameter of 20in. and the third of 24in. The 
total cubic capacity was 47-94ft. Three of the vehicles 
on the first train and three on the second each had a supply 
of tools and lamps, four fire buckets and two fire extin- 
guishers—one on the second train had no extinguishers. 
Each sleeping car also had an extinguisher. The total 
number of tools, &c., on the two trains was :—15 fire 
extinguishers, 24 fire buckets, 12 safety hand lamps, 
12 hand saws, 12 hatchets and axes, 12 hammers, 12 
pinch bars (6ft. 8in. and 3ft.), 6 chisels, 6 drifts and 12 tin 
bafflers for extinguishing gas jets. There were also the 
usual tools on the engines. 

THE CAUSE OF THE ACCIDENT. 

The two trains in question left Carlisle at 1.38 a.m. 
and 1.54 a.m.—three and five minutes late respectively. 
They were about half full, 13 sleeping berths out of 26 
and 91 seats out of 166 being occupied in the first train, 
and 9 sleeping berths out of 14 and 53 seats out of 116 in 
the second. 

The scheduled speed for both trains between Carlisle 
and Ais Gill is the same, and averages 44} miles per hour. 
Up to Ormside the first train had lost one minute and the 
second had lost four, so that the interval between the 
trains was then 19 minutes instead of 16. But between 
Ormside and Kirkby Stephen, the speed of the first train 
fell to about 29 miles per hour instead of 40, and thence 
to Mallerstang the speed fell to 20 miles per hour. Nichol- 
son, the driver of the first train, passed Mallerstang with 
“clear” signals, the lamps burning properly and there 
being no difficulty in seeing them. Thereafter, although 
he had the regulator wide open, he had difficulty in keeping 
the brake blocks off the wheels. The vacuum had dropped 
to l5in., and he had to use the large ejector to prevent 
the blocks rubbing. At last, when steam pressure had 
fallen to about 80 Ib. or 90 lb., the train came to a stand- 
still after travelling 3 miles from Mallerstang and being 
within half a mile from the level road on the summit. 
This was at 2.57 a.m. 

At about this moment the second train was passing 
Mallerstang. The signalman, Sutherland, there, saw the 
train approching about 2.56, and as he had not had 
“clearance ’’ from Ais Gill he telephoned the signalman 
there, who replied that he had not seen nor heard the first 
train. Sutherland had his signals against the second train, 
but when it got nearer his box he thought that, in response 
to the warning at the distant, it was slowing down. He 
therefore lowered his home signal—47 yards north of the 
box—to allow the train to go forward to the starting signal, 
as it would then be 338 yards further on its journey, and 
while travelling that distance the “‘ clearance ” might be 
received. Sutherland, however, realised when the train 
got nearer that the engine was steaming hard and travelling 
fast. He therefore threw the home signal to danger and 
tried to warn the driver by showing him a red light, but 
without success, The train ran by the starting signal 


at a speed of from 25 to 30 miles an hour, and then the 
signalman sent the “train running away on right line” 
block signal to Ais Gill signal box, which was at once 
acknowledged. 

Caudle, the driver of the second train, had, as said 
above, lost four minutes in running by the time he passed 
Ormside, but only lost about another minute when he 
passed Mallerstang. One mile 468 yards north of Maller- 
stang is the northern portal of Birkett Tunnel, which is 
464 yards long. When approaching this tunnel, Caudle 
left the footplate on the near side to oil the left driving 
auxiliary box. He remained on the near side while going 
through the tunnel, and then passed round the smoke- 
box to the off side, oiled the corresponding box and got 
back to the footplate. Mallerstang distant signal is 
1060 yards south of the southern end of the tunnel, and 
there is a 500 yards view of the signal before reaching it. 
Caudle says that he got the impression when he was outside 
the engine that the distant was in the “clear ’”’ position. 
The wind was stronger than he expected, and he did not 
get back to the “front ”’ as soon as he anticipated, and 
when he did he found the water low in the glass, and 
his fireman, Follows, engaged in trying to get the right- 
hand injector to work. Caudle concentrated all his 
attention on this, and when the water feed was working 
properly he found that he had passed all the signals at 
Mallerstang. He kept the regulator and reversing gear 
in the same position, and watched Follows feeding the 
fire. Suddenly he heard an engine whistle, and his 
fireman shouted out ‘* Red light.’’ He at once pulled over 
the brake handle and closed the regulator, but the collision 
occurred. 

Major Pringle then observes that this evidence “is 
sufficient in itself to show that the primary cause of this 
collision was the failure of the enginemen to obey the 
danger position of the starting signal.’’ Stating that he 
will criticise their conduct later in his report he proceeds 
to deal with 

SECONDARY MATTERS. 

These are (a) the non-provision of a pilot or assisting 
engine for the first train; (b) the quality of coal; and 
(c) the practice of oiling whilst trains are in motion. 

The refusal of a pilot Major Pringle regards as nothing 
more than a circumstance—an unfortunate circumstance 
no doubt—which the existing regulations, had they been 
observed, would have safeguarded. The load for the first 
train was only 13 tons more than the prescribed load, 
and Mr. Cecil Paget explained that any delay caused by 
the additional load would have been excused, and it would 
have been less than the delay that the attaching of the 
pilot would have lead to at Carlisle. 

The quality of the coal is dealt with very fully by 
Major Pringle. It was of two classes—Blackett and 
Naworth. The chemical analysis shows that the former 
had a high calorific value, higher than the average from 
a large number of collieries in South Yorkshire, but had 
the disadvantage of forming clinkers too readily. The 
Naworth coal had a very high calorific value, equal to 
the best Welsh coal used by the company. It is, however, 
a small coal. Complaints were made about the end of 
July that the coal was not being properly screened. 
This was investigated and the contractors admitted that 
the complaint was justified, and that they would remedy 
the matter. This was done, and about the third week in 
August all was apparently satisfactory. But Major 
Pringle says that “ there can be no doubt that the improve- 
ment in screening was not maintained.” He then goes on 
to remark that the suggestion that the difficulty with the 
injector on the second engine being due to the same cause 
is not justified. ‘‘ Injectors are sometimes peculiar in 
action, and require humouring. It must also be noted 
that the fireman (Follows) was new to this engine, though 
not to the class.” 

On the third point, Major Pringle says that if the 
receptacle is large enough there is no need for a driver 
to renew the supply of oil during the journey. ‘‘ But 
drivers of long service have generally acquired the habit 
of going round their engines and prefer to continue the 
practice, even though it may not be actually necessary.” 
The men say that the work only occupies from two to 
three minutes, and that they are careful to choose a 
section of the line where there are no signals. Moreover, 
firemen are competent to observe signals, if required to do 
so. The inspector therefore remarks that ‘if a driver 
chooses to go round the framing, there should be a distinct 
obligation upon him, in my opinion, to arrange with his 
mate that the latter shall be at liberty from his own work 
to devote himself to the more important work of observa- 
tion.” As to Caudle’s action on this occasion, Major 
Pringle says “there was no necessity for Caudle to go 
round when he did, and he did not take the precaution 
to see that the fireman, who was strange to him, was 
disengaged, nor did he give him any instructions. The 
conclusion may be drawn that he felt himself competent 
to carry out his duty of observation, having done the same 
on many occasions without ill results.” 


THE SIGNALMAN’S ACTION. 


It has been said above that the signalman thought that 
the second train was under control, and that he then 
lowered the home signal. Herein he acted according 
to Rule 40 (a), except that he did not wait until the train 
had been ‘“‘ brought quite or nearly to a stand at it.” 
As the train must have been 200 yards away when the 
signal was lowered, his conduct, says Major Pringle, was 
*“inecautious and inconsistent.’”’ As, however, Caudle 
did not profess at the Board of Trade inquiry to have seen 
the signal, the incident has no bearing on the present 
accident. 

THE Guarps’ Duty. 

There were two guards with the first train, and according 
to Rule 217 (a) it is the duty of the rear guard when a 
train is stopped in a section immediately to go hack and 
protect the standing train by hand signals and detonators. 
Nicholson, the driver of the first train, knew that he would 
be there for at least ten minutes, yet he told the front 
guard he would be “only a few minutes.’”’ The front 
guard, Donnelly, told the rear guard, Whitley, that the 
driver said he would be ‘‘about a minute.” This 
was about three minutes after the train had come to a 
stop, and before Whitley, who had brought detonators 








with him when he got out of his van, could get back, the 


second train was heard approaching. Major Pringle 
therefore says that he must hold both guards to blame 
because they endeavoured to minimise the probable 
length of the delay. 

THE ENGINEMEN ON THE SECOND TRAIN. 

After tracing driver Caudle’s actions, the report Observes 
that ‘‘ it must be noted here that he does not appear even 
to have asked his fireman whether he had observed the 
signals.” Questioned as to what was his duty when he 
found that he had missed the signals, Caudle replied that 
he should have gone ahead cautiously enough tx stop 
clear of any obstruction. ‘“‘ Instead of acting in this 
spirit, he explains that he never expected to find a train 
standing in the section so close to the summit. Clearly 
he ‘took chances.” The tail light could hay been 
seen 200 yards away, and with so much warning he could 
have prevented the collision, even without any previous 
reduction of speed, by the prompt application of the con. 
tinuous brake. Major Pringle therefore finds “that the 
main responsibility for this deplorable accident rests upon 
driver Caudle.” Taking all things into consideration, 


the fireman’s responsibility for the collision is conipara- 
tively small. 
No blame is attached to the enginemen of the first 


train. ‘‘T do not think that they could have taken any 
other action than they did.” 


RECOMMENDATIONS FOR INCREASING SAFET\ 
CONDITIONS. 


Major Pringle opens this part of his report by sweeping 
aside, for reasons given fully in previous reports, the 
suggestion for a third man on the engine for look-out 
purposes only. 

Cab signals are not recommended. ‘ The mechiinism 
in most is ingenious and highly complicated. The prin- 
ciple of cab signalling, in conjunction with audible sig- 
nalling, has, so far as distant signals are concerned, been 
adopted by the Great Western Railway at a number of 
important centres. The object was primarily to meet 
the difficulties in connection with fog signals at distant 
signals.” But it cannot be said that the method has as 
yet been proved to be efficient to the extent of mevting 
adequately the very complicated requirements of tratftic 
on English railways. It will have to be experimented with 
much more thoroughly and subjected to further prolonged 
tests under ordinary working conditions before it will be 
possible to recommend it as a panacea for all difficulties, 
One of the objections which would have to be met is the 
risk of the non-observance by enginemen, not of outdoor 
signals, but of obstructions on the railway, such as cattle, 
level crossings, irregularities of permanent way, &c.” 

It remains to be seen whether the existing method of 
outdoor mechanical signalling cannot be supplemented 
to provide additional safety. “‘ Some form of automatic 
stop is necessary.”’ After referring to the automatic stop 
in use on the electrie railways of London, Major Pringle 
says that “‘ the arrangement is very suitable for an omni- 
bus service at moderate speeds, especially where all the 
trains are fitted with the continuous brake, but there are 
difficulties when other conditions prevail, as on steam- 
worked railways. . . . I do not think the device 
has been adequately tried by steam railways. . . . It 
is certainly a device which railway companies should 
unite in experimenting with more fully, and should adopt, 
if found to be reliable and practical at high speeds. It 
would certainly very adequately meet the demand for 
additional safety. In the first instance ‘stops’ would 
be necessary, I think, only at signal posts which define 
the boundary of block sections.” 

In the meantime apparatus for laying emergency 
detonators on the rai! should be provided, and each 
guards’ van should be provided with flare lights like the 
“fusees’? used on American railroads. ‘‘ These burn 
for a considerable period, and light up a large tract of 
country. Immediately on a train coming to a standstill 
in a section the rear guard should be instructed to place 
one of these lights on the ballast or in some suitable 
position, and set fire to it.” 


THE CONSTRUCTION OF CARRIAGE STOCK. 


In this accident there was no real telescoping. The 
two wrecked vehicles of the first express had timber 
underframes with steel channels outside the sole bars, 
and were built in the year 1900. The practice of the 
company during the last ten years has been to construct 
all underframes of coaching stock of steel, and had these 
two vehicles had underframes of steel it is probable that 
the second coach would not have been crushed, secing 
that the speed did not exceed 25 miles per hour, ~ On 
the other hand, vehicles with steel underframes, because 
of their greater resistance, are more liable to telescope. 
Shock absorbing buffers with large faces, steel castings 
and double cases”’—as are now used on the Midland 
Railway—‘ ought to reduce this liability to telescope.” 
Major Pringle then recommends that the old type ot 
coach with wooden underframing be replaced by a stronger 
pattern with improved buffering. Experiments should 
be made to overcome the jamming of doors as a result of 
collisions. The bars across the windovzs should be made 
easily removable by hinging them or otherwise at one end. 
The practice of only having two doors in long corridor 
stock, and windows that will only open about 8in. at the 
top is condemned. The windows should be made to open 
to their fullest extent. All timber should be fireproofed. 


THE PROVISION OF TOOLS. 


The company’s practice, since the Hawes Junction 
accident, has been to equip all vans and brake compart - 
ments with a cupboard containing tools and fire appliances. 
Out of a total of 353 such vehicles, 328 had been so fitted 
at the date of the accident. Information as to the position 
of such cupboards should be disseminated widely. _ 

The fire extincteurs worked well, but were too lavishly 
used at first. A supply of charges for refilling should bx 
carried. Little use was made of the fire buckets. 
curious fact, illustrating what difficulties darkness intro- 
duces, is that the first train was actually standing over « 
small stream, and no one was aware of the proximity of 
water. Artificial light was badly needed, and it appears 
desirable to increase the number of safety hand lamps 
carried, at the expense, if necessary, of the number of 





fire buckets, 
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THe CAUSE OF THE FIRE. 

A couple of pages of the report deal with the fire. All 
the evidence is reviewed and weighed so as to arrive at a 
decision as to whether gas was the cause. The case is 
then summarised as follows : ; ; ans 

“The opinion I have formed on this point of origin is 
at a quantity of gas escaping from the cylinders did 
immediately after the collision, It is, I think, 
quite possible that this flash of gas, which possibly lasted 
some seconds, set fire to some of the surrounding inflam- 
mable material, such as cloth and SO forth, which Mr. | 
Drake describes as having seen burning, and as having 
pulled away from under the flooring. It is possible also 
that gas jets may have been set alight under the floor, 
but if this gas issued direct from the cylinders, the supply 
must have been exhausted long before ten minutes had 
elapsed. and before any of the passengers could have 
observed it: burning. ; ; | 

“The fires ignited by gas flashing or burning were 
extinguished in the manner described by witnesses. A | 
more serious, but less noticeable source of fire existed, | 
I think, in the live ash thrown from the engine amongst 
ve and splinters of wood which were piled and | 


th 
ignite 





the bagya ; } ; i 
massed in confusion m front of the engine as it drove 













C.L. of Boiler 
139" Barrel-- 


L. AND S.W.B. MIXED TRAFFIC LOCOMOTIVES. | 


THRouGH the courtesy of Mr. H. A. Walker, we are 
enabled to give a diagram of a new locomotive, designed 
by Mr. R. Urie, which is now under construction at the 
Eastleigh works of the London and South-Western | 
Railway. Ten engines in all are to be built of the same | 
proportions ; they will be numbered 482 to 491. The 
first four are to have the Schmidt superheater, the second 
four the Robinson, and the remaining two are to run with 
saturated steam. It will be seen that provision is made 
for a valuable set of tests. The heating and superheater 
surfaces in the three cases are as follows : 

Heating surtace. 





Schmidt. Robinson. Saturated. 

Square feet. Square feet. Square feet. 
Small flue tubes ee: (SR 2025 
Large flue tubes Mee. os. ce CC ee - 
2... ae a arr 167 
Total water surface .. 1926 1883 2192 
Superheater see ers 394 ee sae ea _ 
TOU Ss aa ls os) BOL 2254 2192 


The grate area is 30 square feet. The cylinders, two 


| in number, are to be of 2lin. diameter, apparently both 


Working Pressure 180 lbs 0” 







Ge . ies 
9-0 Firebox 








7 
a | * 2 - Pins aut 
- 3-9% --- Jag ---- 5-4 ---- -643"--. 746" He - 11.6 == 
, r 13-9' Rigid Wheelbase - 
r 26-742' Engine Wheelbase - - — 
| / 7 
I - 57-142 Total Wheelbase- 
65-6%"Length over Buffers 
“THE ENGINEER” 
MIXED TRAFFIC LOCOMOTIVE, L. & S.W. RAILWAY 
into the passenger coach. This live fire, I think, | for the saturated and superheat engines, with a stroke of 


smouldered, perhaps hidden from sight, and gradually 
attained strength amongst the wreckage round and below 
the smoke-box of the engine, where the temperature 
must have been very considerable, until, reaching the 
roof, it burst into violent flames. The wooden roof, | 
which rested on the chimney of the engine, must have 
been ready to take fire with small provocation. 

“T conclude that the more serious outbreak of fire 
arose, not so much from the ignition of gas, which I think | 
caused the first visible appearance of fire, but from the | 
contents of the ashpan and the heat radiated from the | 
engine, which was buried, practically, in the wreckage.” | 


Gas or ELectrIcity. 


The report then observes that the case for gas as a | 
standard illuminant is not bettered by the circumstances | 
attending this accident. Fifteen cases are given in the | 
appendix where the wreckage caught fire. These are | 
briefly reviewed and Major Pringle says, ‘‘ It will be diffi- 
cult to deny from this evidence that, so far as danger | 
from fire is concerned, gas is less desirable as an illuminant | 
than electricity.” 

The report proceeds to show what action in this direction | 
has been taken by the railway companies. It | 


of gas-lighted vehicles has decreased from 41,474 to | 


40,536; whilst those electrically lighted have increased 
from 10,808 to 11,906. 
76-0 to 74°7, and from 19-8 to 21-9. 


After summarising his recommendations, Major Pringle | 
concludes his report with the following commendation | 


of the Midland Company :—‘‘ In conclusion, I wish to 


refer to the action taken by the Midland Railway, sub- | 
sequent to the accident at Hawes Junction, as set forth | 


in Sir Guy Granet’s statement. I have personal experi- 
ence of the thorough manner in which they have dealt, 
and are dealing, with the two main points brought to 
light by that accident, namely, the introduction of safe- 
guards to prevent mistakes bysignalmen, and of devices 
to remind them of trains standing out of sight of, or at 
a distance from, their posts. They have also met very 
adequately the recommendations in that report, which 
may be described as of secondary importance, regarding 
tools and fire appliances, &c. It is true that, after full 
consideration, they have not accepted electric light as 
their standard illuminant upon trains, but, on the other 
hand, they have fully adopted the alternative procedure 
Suggested to safeguard the use of gas. The design of 
the cylinders has been altered, the ends strengthened, 
they are better housed and protected, and an automatic 
valve has been devised to cut off the issue of gas under 
— pressure. These improvements have been applied 
° new coaching stock, 125 having been so equipped ; 
and 62 old stock have been fitted with the new automatic 
valve and other improvements.” 








Phy ‘Ported that good progress is being made with the 
re wit = the proposed Kearney Railway from the Strand 
avalos -tystal Palace. Our readers are aware that the 
which the one by which there is a single bearing rail on 
* co 16 electric car is to run, its stability being ensured 
yt Sc oved guide wheels pressing against an inverted rail 


| working pressure 180 Ib.---is estimated as 24,700 lb. 
engines are not likely to be on the road till the new year. 


appears | 
from tables that since December 31st, 1910, the number | 


The relative percentages are from | 


28in. The tractive effort at 80 per cent. boiler pressure— 








CYCLOIDAL PUMPS FOR POWER-HOUSE 
WORK. 


A vTYPE of pump to which a considerable amount of 


| attention has been given in recent years in connection 


with power-house work for the production of vacuum in 
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Fig. 1i—-CYCLOIDAL PUMP 





jet and surface condensers is the rotary cycloidal 
pump, a recent form of which, made by the Conners- 
ville Blower Company, of Connersville, Indiana, is 
illustrated in Fig. 1. The condensing water enters a 
large reservoir, where any substance in suspension is 
trapped. A hand hole in this reservoir is provided to 
remove such deposit without breaking any of the pipe 
connections ; the reservoir also serves to keep all parts 
of the condenser cool. From the reservoir the water 





flows through an annular opening of large area into the con- 


| springs, or small parts. 








6-6 


The | 


| hot water, maintaining a corresponding vacuum. 


densing chamber and down the sides of the funnel, the area 


of this annular opening being so large that it cannot be 
clogged. Steam at a high velocity enters by the top into 
the unobstructed passage, and the only surfaces that it 
can come in contact with are water-covered and water- 
jacketed. The kinetic energy of the steam is imparted 


| to the water and the inertia of the water causes it to form 


a natural closure of the throat after it leaves the sides of 
the funnel, thus trapping and carrying the air with it into 
the lower chamber. The air chamber is formed in the 
lower part of the condenser, the upper and outside walls 
of which are kept cool by contact with the cooling water 
above. The mixed air and vapours rise to this surface, 
the vapours being condensed and the remaining air being 
cooled before passing to the pump. 

The air pump removes the air from this chamber through 
openings provided and the water flows through the lower 
end of the condenser to the pump, which has no valves, 
It has an open inlet of large area, 
thus reducing resistance. The stuffing-boxes are inter- 
nally water sealed, and therefore have not to be packed 
against the vacuum. The impellers swing freely on the 
journals and do not touch each other or the cylinders. 
With the exception of the water seal, therefore, no internal 






Water Capacity 5200 gallons 
Coal 7 tons 






4-75 





ae oe ee 


; { | 


SWAIN SC 


packing is required and there is no internal friction or 
wear. Moreover, there are no port or other clearances 
through which a re-expansion of air can take place, and 
it is found that the pump will operate successfully on very 
It is 
claimed that a pump of this type operating a 2000 horse 
power condenser uses about two-thirds of the power 
required by centrifugal water and air pumps operating a 
condenser of the same capacity. ; 

Fig. 2 shows a very large unit in this type of pump, 


| which was built for the purpose of pumping 36,300 gallons 


of water per minute. This pump of the three-lobe type 
has gears of 39in. pitch diameter by 24in. face, and the 


| impellers and cylinders measure 60in. long between the 


head plates. The pump has a displacement of 446 gallons 

















LARGE CYCLOIDAL PUMP 


per revolution, or 27,650 gallons per minute at 62 revolu- 
tions per minute, which is its normal speed. It is calcu- . 
lated to operate against a maximum total head of 39ft., 
under which conditions it requires about 340 horse-power. 








A MOVEMENT has recently been started in France with 
the object of forcing the railway companies and the State 
Railway authorities to introduce some system of checking 
the tare weight of railway wagons, as indicated by the 
small plate usually fixed on the vehicles. It is argued 
that many cases have been discovered where the weight 
indicated by such plates, and which is taken into account 
in making out the charges for the goods carried, are far 
from being correct, the consequence being that traders 
are charged for a greater weight of goods than is actually 
carried. The Chamber of Commerce of Bayonne, which 
has taken an active part in the movement, considers that 
the tare weight of every wagon should be checked quar- 
terly and a new plate fixed to the vehicle. The Chamber 
of Commerce of Paris, which has also interested itself in 
the question, considers that an annual checking of the 
tare weights of railway goods wagons would meet the case, 
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450-B HP. DIESEL ENGINE 








NEW POWER PLANTS AT DONCASTER WORKS. 


In a special supplement on the Great Northern Railway 
which is published with to-day’s issue we make reference 
to the fact that the line has always shown a spir?t of enter- 
prise. This enterprise is by no means least evident in 
the locomotive department, and we have pleasure in putting 
before our readers the following descriptions of some 
interesting plants which have recently been put down by 
this department. 

Three or four years ago, as the demand for electric 
power in the locomotive works at Doncaster was steadily 
increasing, it was necessary to provide some additional 
generating machinery. The price of oil being at that time 
very favourable,it was decided to install a Diesel engine, 
which was fixed in 1910. This engine is of the vertical 
type, with ‘a four-stroke cycle, having three cylinders 
developing 350 brake horse-power at 190 revolutions per 
minute. It is coupled direct to a generator and supplies 
the power for all the machinery, cranes, lights, &c., in 
the engine repairing shop. The engine was made by 
Carels Fréres, of Ghent, the three-stage air compressor 
for injecting the fuel oil being one of Reavell’s make. 

Notwithstanding the fact that the engine was working 
at Doncaster, which is situated in the South Yorkshire 
Coalfield, the cost of fuel per unit generated compared 
very favourably with that of the steam plant. In 
consequence of this, when further additions to the electrical 
machinery were required a short time after, a secon 
Diesel engine having four cylinders and of about 450 brake 
horse-power._ was obtained. Of course, with the present 
price of oil the saving in the cost of fuel for producing 
electricity is nothing like so attractive ; moreover, it 
has been found that in actual working the Diesel engine 
undoubtedly requires the services of higher skilled attend- 
ants than a steam engine, but on the whole the working 
has been satisfactory, and the rather bold experiment. of 
putting down a Diesel engine in such a situation has been 
justified. 

For supplying power to the wagon shops at Doncaster, 
where the wood-working machinery provides a large 
amount of wood shavings and chips, a suction gas plant 
using sawdust and chips was put down, also in 1910. 
The plant consisted of a large producer, made by Crossley 
Brothers, of Manchester, having an inside diameter of 
nearly $ft. and being about 21ft. high over all. It is 
capable of producing sufficient gas for 350 horse-power ; 
a single-cylinder 175 horse-power engine made by the same 
firm, direct-coupled to a 100-kilowatt generator, was put 
down at the same time. A short time later a vertical 
engine, made by the Campbell Gas Engine Company, 
Limited, of Halifax, of the same power, was also put down. 

The results obtained with this plant were so satisfactory 
that last year it was decided to duplicate it, and another 
producer of about the same size, made by the Campbell 
Gas Engine Company, and a four-cylinder vertical engine 
by the same firm was put down, making in all a power plant 
of 700 horse-power. The consumption of fuel on test 
has been found to be about 2? 1b. of sawdust and chips 
per brake horse-power per hour. 

When working with wood fuel it is found that there is 
no clinker and very little ash is left, and it is therefore 
only necessary to stop the producer when the works are 
closed at holiday times. The fire in the producer is not 
drawn at week-ends, and even after a week-end stoppage 
there is no difficulty in turning on the blower and having 
a supply of gas to start the gas engines in fifteen to twenty 
minutes. To eliminate the tar from the gas between the 


producer and the engine a motor-driven centrifugal tar | 


extractor has been employed and has given satisfaction. 

The gas plant at the wagon shops provides sufficient 
power not only for working all the wood-working machinery 
but also for all the wheel lathes, drilling, planing, and other 
iron-working machines, together with the lighting of the 
whole of the shops by electricity. Mr. Gresley informs us 
that he has found from experience with this plant that, 
roughly speaking, the amount of power which can be 
obtained from the chips from machines such as are used in 
wagon construction is about 50 per cent. in excess of that 
required to drive the wood-working machinery only. 
The plant for conveying the chips and sawdust from where 
they are formed to the producers is interesting. A series 
of ducts traverses the shops, and the dust and small chips 
are sucked by a fan through these to a cyclone separator 


IN 





in a house adjoining the producers, where they are 
deposited in a hopper. From this they are lifted to the 
producer charging level by means of a bucket conveyor. 
The bigger bits of waste wood are conveyed to the pro- 
ducers by hand, and pieces too large to go through the 
charging door are sawn or chopped up by machinery. 
The plant is certainly working extremely well, as we can 
testify from personal experience, having quite recently, 
by the kindness of Mr. Gresley, been permitted to observe 
it in operation. We are also enabled—again by the 
courtesy of Mr. Gresley—to reproduce photographs of 
these plants on this and on page 574. 

There has also recently been put down at one of the 
locomotive sheds on the line a suction gas plant in which 
the fuel used is smoke-box ashes. This, we gather, is 
also giving very satisfactory results, though there is a 
considerable accumulation of clinker which has to be 
removed about every other day, and the calorific value 
of the gas is not so high as that of gas made from wood. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





BIRMINGHAM UNIVERSITY. 


Srr,—I was very interested in Mr. G. E. Mappin’s criticisin 
of the British University last week. Perhaps as an old degree 
student of the particular University selected, you may allow 
me to make a reply. Mr. Mappin’s chief point, to my mind, 
is the question of the thoroughness of the training given, and 
the standard aimed at; but before dealing with this, there are 
certain misconceptions of his which it would be well to clear 
away. 

In the first place, although there is no list of visits to works 
in the syllabus, the student soon discovers that this is provided 
by the engineering and similar societies which are run by the 
students themselves, visits being paid to the various engineering 
works all over the country. Again, the Birmingham course 
extends over four years, with the addition of post-graduate 


| courses for those able to take them, whatever it may be in 


other Universities. This brings one to the German practice 
of only granting a degree after a year’s experience in works. 
In England this or even a longer period is the standard required 
by the various engineering societies for membership—such as 
the Institution of Civil Engineers. The Universities stick to 
their duty of providing the theoretical training, leaving it to the 
practical :aen afterwards to set the requirements of the business 
training. Not that the University course excludes all practical 
considerations, as in most cases extensive workshops, laboratories 
and power plant are provided for the students to work upon— 
thus avoiding the disadvantages of the ‘‘ sandwich ”’ system. 

To turn now to the main point, the thoroughness of the train- 
ing and the number of subjects taught. Taking a concrete 
ease, the following is an analysis of the normal course in 
Mechanical Engineering at the University of Birmingham. 
{ have grouped the subjects under three headings :—Engineering 
lectures, including exercise and design classes ; non-engineering 
lectures, which cover mathematics and accounting, and chemistry, 
physics and metallurgy with laboratory work; and thirdly, 
practical engineering, which includes workshop, drawing and 
design, and laboratory work, the latter containing a large 
proportion of engine testing. 








Non- 


Engineering ] 
lectures. engineering. Practical. Total. 




















Year. i 
No Hours) No. Hours Nv. /| Hours) Hours 
ot per of per of per per 
subjects. week. | Subjects. week. subjects.| week. | week. 
eer pe 2 3 21 2 | 12! 35 
| a 3 7 3 15} 2 84 
i = 5 10 — — 3 16 26 
| 3 8 1 1 2 22 31 
Average .. == 7 —_ 94 --: 144 31 


An average time-table covering thirty-one hours per week 
seems to allow reasonable time for private reading and attend- 
ance at evening lectures and discussions on other subjects, of 
which there are usually quite a number. It will therefore be 


| interesting to hear in what better way the time at Darmstadt 


University is divided. I gather Mr. Mappin would agree to the | 
relative division between engineering and non-engineering | 
lectures, a thorough grounding in the latter affording the best | 
basis of engineering. There only remains therefore the time 
given to the practical subjects to be drawn upon, but it must | 
be remembered that only a certain amount of lectures can be | 
absorbed. It is felt also that the workshop, drawing and labo- | 
ratory training are of very great importance in so practical a | 
subject. ! 


POWER HOUSE, 


G.N.R. DONCASTER 





yr. 4 
2elygrger, 


The entrance examination standard certainly may be lower 
than in Germany, but judging from such facts as the number of 
child suicides in that country, the strain of education there 
seems already almost too great. Further, to make t! 
longer would mean putting later than ever the time when a 
man begins to earn a reasonable salary. Already from « social 
point of view that time extends long past the age when he 
should be able to marry and set up his own establishment. 

1 can assure Mr. Mappin that the various branches of engi- 
neering enumerated by him are all dealt with at Birmingham 
in the various courses of civil, mechanical or electrical enyi- 
neering. or, again, in mining and metallurgy. I know we have 
much to learn from German schools and we cannot but admire their 
organisation and method; perhaps some more definite idea 
of their methods may be forthcoming. Again, greater co-ordina- 
tion between past students and the University statf would lx 
very desirable, especially with the addition of past ~tudents 
like Mr. Mappin, of foreign Universities. By all means let us 
have the League he suggests, its suggestions might be of great 
but let us at the same time recognise that the British 
quite so low in the education scale as he 

ELSMERE Harris. 


course 


value ; 

University is not 

imagines. 
Westminster, November 24th. 


CANAL v. RAIL TRANSPORT, 


Sir,—In your issue of the 21st inst. a correspondent write 

“It will cause some surprise in the circles of British canal 
udvocates to learn that they are scarcely correct in including 
Belgium amongst the European countries which are alleged to 
be expending considerable sums on the improvement of water- 
ways.” As one of such advocates, I admit at once that | should 
be much surprised, but the position your correspondent take 
up demands proof, and the figures he quoted substantiating. 
Not only has Belgium spent, but she continues to spend not 
only considerable, but for so small a country large sums on canal 
development. In the years 1871-80 she spent £3,609,365 ; 
1881-1900, £4,662,796 ; and in 1901-5, £2,479,059, or £495,812 
per annum, against £184,929 per annum in 1891-1900; a sur 
proof that the Government was satisfied with the results of its 
development policy, and does not share your correspondent’s 
views as to the inutility of its efforts, leading to the conclusion 
that his findings are based on false data. For instance, he refers 
to only 2843 miles out of 54 of the Brussels—Charleroi Canal 
reconstruction being completed, whereas a recent report of 
M. Dufourny, Inspecteur-Général des Ponts et Chaussées, 
shows that 354 miles are complete, out of a total of 454—not 54 
—miles, whilst 12 miles of the reconstructed Ghent—Bruges 
ship canal is complete, and the remaining 16 miles in hand. 

Further, your correspondent himself refers to the approaching 
completion of the Brussels—Rupel Canal, and the demand for 
further developments from Liége and other parts of the kingdom, 
surely evidence of satisfaction with results to date. 

Finally, he closes by stating that freights on Belgian water- 
ways are only cheaper than rail for short distances. There ar 
no long leads in Belgium, either on rail or canal, as in Germany, 
the distances being comparable with those from the Midlands 
to the ports of London, Bristol and Liverpool, the average 
freights cited by the Royal Commission—Vol. VII., page 178 
to twenty-four places, with an average distance of 78 miles, 
being .37d. per ton per mile, as against .84d. by rail. It may, 
however, be fairly urged that the canal freight includes little 
or nothing for interest on cost of construction and maintenance, 
ascertained to amount to .23d. per ton per mile, whilst the 
railway charges do. Granted. So add .23d. per ton per mile 
to the canal freights, and we have :—Canal cost .td. and rail 
. 84d., whilst for long distances, with traffic passed into France, 
the economy in favour of water transit is greater ; but I do not 
cite such instances, as they are not on all fours with English 
conditions. Such results encourage instead of alarming advo- 
eates of improvement to British canals, who claim that our 
Government should take the steps recommended by their own 
Royal Commission, and by legislation give effect to their report. 

The first step would be the appointment of a Waterways 
Board to acquire and control our canals, but without the State 
acting as carriers ; at once doing away with divided ownership 
and railway control, stated by the Commission to be the principal 
causes of present difficulties, with a view to gradual improve- 
ments to admit of larger boats or boat trains, and by reducing 
the number of locks by, in many places, substituting lifts, 
facilitate the use of mechanical haulage. 

Trusting you will find space for these comments. 

FRANK Impey, oe. 
Secretary, The Waterways Association. 
Birmingham, November 25th. 


POWERFUL LOCOMOTIVES. 

Sir,—In Tue Encrneer for November 7th I see your corre- 
spondent Mr. John Riekie suggests highly superheated steam 
for locomotives. If Mr. Riekie will turn up THE ENGINEER for 
March 4th, 1910, and read my letter on the greatest possible 
power for the least possible weight he will find food for reflection, 
Iam sure. For myself, I hope the day is not far distant when 
the astonishing power of highly superheated steam will 
brought into commercial! use, Acuas CORRIENTES. 

Egypt, November 1éth, 
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CUTTING POWER OF LATHE TURNING TOOLS.* 


BEING AN ACCOUNT OF EXPERIMENTS MADE IN THE 
MACHINE TOOL LABORATORY OF THE UNIVERSITY 


OF SHEFFIELD. 


proressor WILLIAM RIPPER, D.Eng., D.Sc. (Member), 
™ Dean of the Faculty of Applied Science, 


and G. W. BURLEY ; of the University of Sheffield. 
(Continued fiom page 553,) 
Il.—Hicu-speep STEEL ‘Toor Tests, 


The tools.-The high-speed steel tools which were put under 
nade from jin. by jin. bars, as in the case of the 
] tools, the tools being made about 8in. in length. The 
adopted for the first set of tests was that used for 
the corresponding ordinary carbon-steel tool tests, and as 
illustrated in Fig. 1. The tools were made of a high grade of 
high-speed steel, shaped entirely by grinding in a universal tool 
rinder—thus dispensing with the necessity of forging—and 
8 hardened according to the directions of the maker. This 
size and shape of tool were adopted so that the tests would be 
comparable with those made on the carbon-steel tools. ‘ 

A further series of tests have’since been made to determine 
the relative effects of area of tool steel section upon the possible 
output, as measured by the relative areas of cut which the tools 
would respectively take, the conditions as to cutting speed being 
similar, and a series of factors obtained, so that when the output 
with the given section is known, the output with a tool of any 
other required section may be obtained by the aid of a factor, 
which is referred to later on in the paper. . 

The test lathe.—The tests were made on the large electrically 
driven experimental tool testing lathe, 18in. centres, installed 
in the machine tool laboratory of the University of Sheffield, 
and described in Appendix I. ; 

The test bars.—The test bars used were three in number, and 
of different chemical 4 ET and physical properties— 
see Appendices IT. (6) and III. (6). Their approximate original 
dimensions were :—Length, 9ft. Gin.; diameter, Ift. 8in, Their 


test were ! 
earbon-stee 
shape of nose 


suuT UP 





REMOVAL OF CHIP 


NOGE, AND GROOVING OF LIP OF TOOL . 






Butt uP NOSE 








Fig. 24 


identification letters are A, B and C, bar A being mild steel, 
bar B medium steel, and bar C hard steel. ‘T'wo of the bars, the 
mild steel and medium steel bars, were parts of propeller shafts 
of dismantled ships. The hard bar was sapualily east, forged 
and annealed for the purpose of the tests. Test pieces were 
cut from each end of the respective bars and tested. The 
bars were found to be practically of uniform quality throughout. 

Breaking-down point of tool.—With the high-speed steel tools 
it was not necessary to submit the cutting edges of the tools to 
microscopic examination, as it was found possible to obtain a 
definite point at which the tool failed to cut or broke down. 
This is the point at which the working cutting edge collapses, 
and instead of continuing to cut causes the surface of the bar 
to become highly polished. ‘The exact. imstant at which each 
tool broke down or began to produce this polished surface was 
observed, and from this the exact duration of the test was 
determined. 

Standard duration of test.—In these tests a standard life of 
tool of sixty minutes was selected as being a convenient value. 
It is true that in machine shops high-speed tools are usually 
allowed to run for a much longer period than this before re- 
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sharpening, and the curves of performance seem to suggest that 
this practice has a reasonable basis, since the cutting speed which 
Corresponds to a life of sixty minutes is in practically every 
a, ahout 5 or 10 per cent. greater than that which will 
Pye My tool to last for, say, three or four hours. The failure of 
i <i turning tool working under normal conditions is 
i —— brought about by the fusing of the nose due to 
a ae ——— as the result of friction. The friction is 
pg ) To the rubbing of the chip on the upper lip of the tool 
SE gan off from the work. This rubbing action frequently 
of the rs e or hollow to be worn out of the upper face or lip 
(2) ‘To Fhe in front of the cutting edge, as shown in Fig. 24. 
5 ose ut —— due. to the cutting action of the tool as it 
tool 0 ro work in a line parallel to the axis. When the 
— —" ed under conditions which are not excessively severe, 
ho tacit senerated at the nose of the tool is conducted away 
ery re a 18 generated, and thus the nose is not subjected to 
__ Jeating ; but if the conditions of speed of cutting and of 
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area of cut are such as to generate heating of the nose faster 
than the tool can conduct it away, fusing and breakdown at the 
nose takes place. Also, as the work proceeds, the tool accumu- 
lates heat from the nose backwards, and the rate of flow or 
conduction of the heat away trom the nose correspondingly 
decreases, with an increasing tendency to accumulation of heat 
at the nose. In the case of high-speed tools, as with carbon 
steel tools, in many cases a false point is built up upon the nose 
of the tool composed of fine particles scraped from the surface 
of the work, which gives the appearance of having been fused 
on to the nose, and which no doubt is continually being ground 
away in the process of rubbing of the chip upon it, as well as 
replenished by the process of building up. There does. not 
appear to be the same cumulative blunting of the high-speed 
tool as is the case with the carbon steel tool, but when once 
the cutting edge of the tool is damaged, heating and fusing and 
breakdown occur almost instantaneously. 

The tests.—A copy of the observation test sheet is given in 
Appendix VI., and the data taken include the circumferential 
or cutting speed, the depth of cut, the feed per revolution of the 
test bar, the power input to the motor on light load at the cutting 
speed selected, the time of starting the cut, the power input to 
the motor during the actual cutting, and the time at which the 
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tool failed. The tools were tested for the following areas of 
cut on each bar :— 
Depth of cut. Feed per revolution. 
Inch, Inch. 


ie x toy toy Vey b 
+ x 999 os 

Relation between cutting speed and durability of the tool.— 
Altogether upwards of 200 tests were made, the duration of 
each test ranging from about one minute to seventy minutes. 
For each area of cut—or rather combination of depth of cut and 
feed per revolution—data for a cutting speed duration curve 
were obtained, and curves—Figs. 25, 26 and 27—were plotted 
asshown, The curves inthe figures are identified with the bars 
as follows :—Fig. 25, bar A (mild steel) ; Fig. 26, bar B (medium 
steel); Fig. 27, bar C (hard steel). The curves are for a feed 
of y:in. per revolution of the test bar, the depth of cut in each 
case being stated on the curve. These curves—Figs. 25, 26, 
27, 28—when compared with the corresponding curves for the 
carbon steel tools—Figs. 12, 13, 14—show clearly the extra- 
ordinary difference in cutting speed area of cut, and output 
which is possible with the use of high-speed tools of the same 
section as in the carbon steel tool tests. The curves also show 
the effects of hardness of the bar, and area of cut, on the cutting 
speed, and the relation between the cutting speed and the life 
of the tool up to the point of breakdown or failure. They 
further indicate—as do the corresponding curves for the carbon 
tool test—that at high cutting speeds the durability of the 
cutting edge is very short, but that as the rate of cutting is 
reduced to a speed which permits of a durability of forty or fifty 
minutes the tool then continues to cut for a more or less in- 
definite period, as indicated by the approach of the curves to 
the horizontal. If this speed is, however, exceeded by from 
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10 to 15 per cent., the life of the tool is rapidly shortened. The 
average relation between the cutting speeds and the life of the 
tool M in minutes for any given area of cut between durations 
of ten and sixty minutes is represented approximately by the 
formula— 


S x Mt = constant op we ce oo EB} 


The value of the constant depends, as before, upon the quality 
of the steel being turned and upon the area of cut. The relation 
between these two quantities, as determined by Mr. F. W. Taylor 
for high-speed turning tools, is— 


SM! — constant. 


Relation between cutting speed and area of cut.—For each test 
bar the relation between the cutting speed and the associated 
area of cut for a standard life of sixty minutes was determined, 
the data in regard to the cutting speed being drawn from the 
eurves of which Figs. 25, 26 and 27 are representative. Con- 
trary to the experience and_views of Dr. Nicolson, and in agree- 
ment with those of Mr. F. W. Taylor, it was found that the cutting 
speed did not depend only upon the.area cf cut as such, inde- 
pendently of its component factors, but that it depended upon 
these factors, namely, the depth of cut and the feed per revolu- 
tion, in two different ways. x'Thus, referring to the curves on 
Fig. 29 and taking a cut jin. deep and +4 in. feed, it is seen that 





the associated cutting speed belonging to these_conditions is 112 





as measured from the top curve, where it is intercepted by 
the ,/,in. constant feed line. Now, taking the same area of cut, 
made up by a cut rsin. deep and ysin. feed, the associated cutting 
speed under these conditions as measured from the bottom’ 
curve for the same area of cut is 93. In other words, the output 
in the two cases would not be the same, but in the ratio of 112 
to 93 in favour of the deep cut over the large feed. This is 
further explained in Figs. 30 and 31, in the former.of which the 
relation between the cutting speed for standard toc' life and the 
depth of cut is shown for the various feeds adopted, whilst in 
the latter the relation between the cutting speed und the feed 
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per revolution is given for the various depths chosen, the curves 
referring to bar A in each case. 

It is seen in Fig. 30 that a cut fin. deep by sin. feed is taken 
at a greater cutting speed than a cut rein. deep by fain. feed 
which is of equal area, but less efficient as a means of output, 
as already explained. A similar deduction can be made from 
Fig. 31 where it is seen that a cut, say, tin. deep by yin. feed 
is taken at a greater cutting speed, namely, 125it. per minute, 
while a vein. deep by y:in. feed is taken at 100ft. per minute. 

Some explanation of this is given in Figs. 32 and 33. In each 
of these figures a tool having the standard shape of nose is 
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represented taking a cut of a definite area, this area being the 
same in the two cases. In the case of Fig. 32, the depth is 
one-half of that in the case of Fig. 33, while the feed per revolu- 
tion is twice as great. It will be noticed that the length of the 
cutting edgo which is in contact with the work in the first case 
is considerably less than the corresponding dimension in the 
second case; and there is, in the second case, therefore, a 
correspondingly larger cooling area behind the cutting edge to 
conduct the heat away as it is generated than there is in the first 
case. Under such circumstances, therefore, other things being 
equal, the cise in temperature of the cutting edge of the second 
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case will not be so rapid as that occurring in the first case. 
In other words, a higher cutting speed can be employed with the 
tool having the longer cutting edge. An examination of Figs. 30 
and 31 shows that the cutting speed is a linear function of the 
depth of cut, whilst it depends upon some power of the feed per 
revolution other than the first. The relation deduced from the 
aboye figures is :— 
Ss = _K 
(feed )% 


— (K, — K, feed)depth . . (6) 
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in which S ~ the cutting speed in feet per minute, and K,, K; 
and K, are constants, the values of which depend upon the 
quality of the steel being machined. For the three bars A, B, and 
C, the constants are as follows :-— 
Bar A. Bar B. Bar C. 
Ki a . ae 21 aa 9 
K, -. 780 ‘ 
Ks : . 4000 3340 1530 
As will be shown later, however, the above formula may be 
reduced to a simpler though somewhat approximate form. 
Output cf high-sneed tool3.—The pre it output of a high- 
speed turning tool is defined in these tests as the number of 
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cubic inches which the tool will remove in the standard life of 
a tool, that is, in a run of sixty minutes and breakdown at that 
point. This volume of material for each cutting speed and 
associated depth-feed combination has been calculated from 
data obtained by measurement from the curves for the three 
bars, and the relation between this quantity and the cutting 
speed determined for each case. The curves for bar A are given 
in Fig. 34; the curves for the other bars are similar in form 
This figure shows that the maximum output or removal of meta! 
is associated with the lowest cutting speed, and which for a 
standard life of sixty minutes, the heaviest depth-feed com- 
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bination is associated: the greater influence being, of course, 
on the side of the depth. Thus, with a depth of cut of }in. 
and a feed of jin. per revolution, the volume of metal removed 
in sixty minutes is 504 cubic inches ; whilst. with a depth of 
cut of /;in.—or one-half of the above—and double the feed, 
namely, ;,in., the output is 405 cubie inches per hour. This 
shows a gain of about 25 per cent. of output in favour of the 
deeper cut with a reduced cutting speed. This law applies 
generally to all the bars and speed-depth-feed combinations. 
Hence, it may be stated that for the maximum tool output, 
the area of cut is a maximum which the tool will stand without 
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fracture, with the depth of cut a large factor, and the associated 
speed correspondingly low. This is also indicated in Fig. 35, 
which shows the relation between the area of cut and the output 
of the tool. From an examination of this figure, it will be seen 
that for any given area of cut the tool output is reduced if the 
depth of cut is reduced and the feed is correspondingly increased. 
this being due to a consequent reduction in the associated 
cutting speed for a standard life of sixty minutes. On the 
other hand, if the depth is increased and the feed is reduced 
accordingly, then the tool output is increased. This is due, of 
course, to an increase in the associated cutting speed. 

Relation between cutting speed and hardness of bar.—In Fig 36 
is shown the relation between the tensile strength of the metal 
being machined and the associated cutting speed for the different 
depth-feed combinations used in the tests. These lines show 
the general condition of a fall in working cutting speeds as the 
area of the cut is increased and as the hardness of the material 





to be cut is increased. The law is practically a straight-line 
law-—as in the case of the carbon steel tool tests-—the equation 
to the law being— 


=MX007 ay 


\ feed? x depth 
in which S = the associated cutting speed in feet per minute, and 
T = the tensile strength of the metal being machined, in tons 
per square inch ; or, for mild steel, this equation becomes 
8.28 
8S=-5 ee ee ee eee 
\ feed? x depth 
For table of values of S for varying feed and depth of cut, see 
Appendix V., or the values of S for any quality of steel may be 
measured directly from Fig. 36. This expression has been 
deduced in place of the more complicated expression (6) given 
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above, and though this is approximate it is only slightly so. 
In regard to expression (6), it should be pointed out that it 
could be arranged to include a function or functions of the 
tensile strength by determining the relation between the values 
of the constants K,, K, and Kg, and the tensile strength, since, 
these —the constants—are the only quantities which depend upon 
the tensile strength, and they depend upon this only. Expres- 
sion (7) is, however, a much simpler and more desirable form. 
It clearly shows that the influence of the depth of the cut is not 
the same as that of the feed upon the value of 8, but that 8 is 
inversely proportional to the cube root of the square of the feed 
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and to the cube root of the depth. This indicates*-as do 
Figs. 29, 30 and 31—that for any given area of cut a higher 
“associated ’? cutting speed can be employed, with a corre- 
sponding increase in the output, when the cut is deep and the 
feed fine than when the cut is shallow and the feed coarse. 
By the aid of this equation, it is easy to show the effect on the 
output of varying the ratio of these two factors with a constant 
area of cut ; thus, for example, if the area of the cut is doubled 
by doubling the depth of the cut, the influence on the associated 
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cutting speed is shown to be less than when this increase in area 
is effected by doubling the feed, as follows :—By slightly modify- 
ing expression (7), we obtain— 
Pecan ols 
Feed’ x Depth* 
where K = {(65 -~T) x 0.207} and has the values given in 
Appendix IV. Suppose, now, that the area of the cut is doubled 
by doubling the depth of the cut, the corresponding value of — 


K 
8, a — ee a 


Feed’ x (Depth x 2)5 
If, however, the feed is doubled instead of the depth, we find 
that the corresponding value of — 
(Feed x 2) x Depth’ 


(9) 


0.79388 


8, = - 0.6299 8. 
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Rusting ot Iron,”’ by Mr. Eric K. Rideal. 





—. 
These figures demonstrate the point referred to above. Whil 
there is only a 21 per cent. reduction in the cutting speed a 
the double-depth case, there is a 37 per cent. reduction in we 
double-feed case. Or, the double-depth cutting is 26 nin 
cent. higher than that associated with the double-feed a 
and since the two areas of cut are the same, the method whic: 
is associated with the higher cutting speed will, of course, prod on 
the greater output. The question of the influence on thy. sa 
of the depth of cut and the feed per revolution can 
considered directly by regarding the cutting speed as 
of the depth and feed. Thus, let V = the volume 
cubie inches removed per hour, then 
; 1258 A x 60 
7208S A 

-720SFD_. ae 
where 8, F and D represent the cutting speed, the feed a 
depth respectively. Now, from expression (9), we hay 
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nd the 
that 
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Therefore 
720 K FD 
Fi pi 
720 K F4 pi 
sie 
CFs pi acta a 
C being a constant depending upon the tersile strenyih 
metal being turned, and being equal to { 149 (65 —'T)} 


(11) 
Of the 
» T being 
the tensile strength in tons per square inch of this metal, The 
influence on the speed, and therefore on the output of a Change 
of feed for any given area of cut is also shown from the following: 
as before 


. F? x D 
A (area of cut); therefore— 
K 
vAx F 
This shows that if A is maintained constant, 


But FD - 


8S 5 oer A ce ee 


. constant 
Ss S dpe saeD os (13) 
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Shape ot cutting edge.—As in the case of the carbon steel too! 
tests, the effect of a change in the shape of the nose of the too! 
and in the disposition of the cutting edge of the nose with respect 
to the axis of the test bar was considered. The change of the 
shape was made from the standard, Fig. 1, to the shape illus 
trated in Fig. 21. The test conditions were exactly the same as 
in those of the previous tests. Sample comparative curves 
are shown in Fig. 37. Curves E and E, are for the same area of 
eut—/sin. by ,';in.—for the two different shapes of nose on the 
same bar, E representing the standard, Fig. 1, and E, the second 
shape. Curves F and F, are corresponding curves for another 
area of cut—/sin. by fin. An examination of these curves will 
show that for a life of sixty minutes, the second shape of nose 
will, other things being equal, admit of a higher cutting speed 
being employed, and will therefore be capable of greater output, 


(To be continued.) 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

PuysicaL Society or Lonpon.—-At the Imperial College of 
Science, Imperial Institute-road, South Kensington. “The 
Expansion of Silica,” by Professor H. L. Callendar, F.R.S. 
“The Thermal Expansions of. Mercury and Fused Silica,” by 
Mr. F. J. Harlow. ‘‘ An Experimental Method for the Produc- 
tion of Vibrations on Strings,” by Professor J. A. Fleming, 
F.R.S. 5p.m. Editing Committee meeting at 4 p.m. Council 
meeting at 4.15 p.m. 


TO-DAY anp SATURDAY, NOVEMBER 28TH ann 28ru. 


Borovue# Potytecasnic INstirutE.—103, Borough-road, 8.E. 
Conversazione in celebration of the twenty-first anniversary of 
the Institute. Open on Friday, 7.30-11 p.m.; on Saturday 
7.30-L1 p.m. 


MONDAY, DECEMBER Ist. 


Tue Socrety oF ENGINEERS.—At the Institution of Electrical 
Enginee Victoria Embankment, W.C. ‘“‘ The Corrosion and 
7.36 p.m. 


Roya InstiruTion OF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. General meeting of the members at five o'clock. 


InstTITUTE OF MARINE ENGINEERS.-—-58, Romford-roud, 
Stratford, London, E. Paper: ‘“ Notes on the Upkeep ani 
Management of Boilers on a Tramp Steamer,” by Mr. G. A. 
O'Neill. 8 p.m. 


Roya Socrery or Arrs.—John-street, Adelphi, London, 
W.C. Cantor Lectures: ‘‘The Measurement of Stresses in 
Materials and Structures,”’ by Professor E. G. Coker. 8 p.m. 


TUESDAY DECEMBER 2np. 


THe Rinreen Socrety.—At the Institution of Electrical 
Engineers, Victoria Embankment. Papers will be read by the 
following :—Dr. Hampson, Professor W. G. Duffield, and Mr. 7. 
Murray, on “‘Sterilisation of Milk by Electrified Gas.” Mr. 
C. E. 8. Phillips will exhibit and describe some new radium 
emanation applicators. 8.15 p.m. 

Tue INstITUTION OF CiviL ENGINEERS.—Great George -street, 
Westminster, S.W. Paper to be read and discussed: “ The 
Transandine Railway,” by Mr. Brodie Haldane Henderson. 
8 p.m. And ballot for new members. 


WEDNESDAY, DECEMBER 3rp. 


AERONAUTICAL SocreTy oF Great Brirars.—The Royal 
United Service Institution, Whitehall. Lecture, followed by 
discussion : ‘* The Coming Airship,” by Captain C. M. Waterlow, 
R.E. At 8.36 p.m. 


THURSDAY, DECEMBER 4ru. 


Tue InstirvTion oF ELecrricaL ENnatnerrs.—Victoria 
Embankment, London, W.C. Address on “ Electricity Supply 
in Large Cities,” by Dr. G. Klingenberg. 8 p.m. 


FRIDAY, DECEMBER 5ru. 


NoRTHAMPTON PotyTecHNic INsTITUTE.—St. John-street, 
Clerkenwell, E.C. The annual prize distribution. Mr. Cyril 5. 
Cobb, Chairman of the London County Council, ha: consented 
to distribute the prizes and certificates at 7.30 p.m. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—Storey =-gate, 
St. James’ Park, S.W. The first Thomas Hawksley Lecture 
will be delivered by Mr. Edward B. Ellington, past-president, 
on “ Water as a Mechanical Agent,” at 8 p.m. The President 
and Lady Donaldson will hold a reception at 9.30 p.m. after the 
lecture. 
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ron oF Civin ENGINErERs.—Students’ meeting. | continued at last week’s prices. In copper prices all round showed for foreign ores is steady, with Spanish sorts at 16s. to 18s. per 
a he read: “The Liverpool-street Extension of the | a reduction, but sheet lead and English tin ingots remained | ton delivered to West Coast furnaces. 
rl 1 ondon Railway,” by Mr. H. V. Hutt. 8 p.n. unchanged. Steel 
eu re = of ES 
THe Jt x (InsriruTion oF ENaingers,—Sir Boverton : : 
THe I Mart,, will deliver his presidential address on “The | Quotations. : : : ‘The steel trade is actively employed both at Barrow and 
Redwood, vl Fuel ” at the Institution of Electrical Engineers, Pig iron: Lincolnshire No. 3 foundry, 56s. 9d.; Staf- | at Workington. At Barrow both plate mills are at work and a 
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MONDAY, DECEMBER 8rn. 
jvstituTION OF MECHANICAL 


8 p.m. 


ENGINEERS.—Storey’s 


hog James’s Park, Westminster, 8.W. Graduates’ Asso- 
po Paper : * Shipbuilding and Shipyard Practice,” by 
Me. W. J. Drummond, 8 p.m, 

THe Rov at Scorrisn Society or Artrs.—Keith Lectures. In 


he Hall, No. 117, George-street, Edinburgh. ‘‘ The Pigments 
: nd Mediums of the Old Masters and the Study of Brushwork 
ag Means of Microphotography,” by Dr. A. P. Laurie, 8 p.m. 


SATURDAY, DECEMBER l13ru. 


THE INSTITUTION OF LocoMorivE ENGINEERS.—Caxton Hall, 
Westminster. Paper: ‘‘ Locomotive Lubrication, Chemical 
and Mechanical Aspects,” by Mr. F. L. Bassett. 7 p.m. 
yeritcTion OF WATER ENGINEERS.—Eighteenth winter 
eneral meeting, at the Apartments of the Geological Society. 
Burlington House, W. The following papers have been pro- 
mised for reading and discussion :—‘* Compulsory Returns by 
Water Undertakings,” by Mr. John Chisholm ; “ The Portland 
Urban District Council Waterworks: Description of Friar 
Waddon Bore-hole Scheme,” by Mr. R. Stevenson Henshaw ; 
“Phe Solubility of Carbonate of Lime and its Bearing upon 
Certain Processes for the Treatment of Water Supplies,” by Mr. 
William ‘I. Burgess; “ The Treatment of Plumbo-solvent 
Water by Means of Mechanical Filters,” by Mr. Frederic John 
Dixon. 10 a.m. 

TUESDAY, DECEMBER l6rx. 

Tue Puysicat Socretry or Lonpon.—Society’s Annual 
Exhibition, at the Imperial College of Science, in the afternoon 
and evening. 

WEDNESDAY, JANUARY 2lst, 1914. 


Tae British Evecrrican AND ALLIED MANUFACTURERS 
AssociattoN.—The annual dinner of the Association. 
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THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A Little Light. 

A LITTLE light this week appears on the trade horizon 
induced by the rather better report of the Cleveland market, 
where it is understood there is a stronger inquiry from consumers 
who have contracts to place. Certain factors are believed to be 
quietly operating towards an eventual return of confidence. 
For example, and in particular, ruinous warrant and makers’ 
prices have caused a considerable curtailment of output, and 
although Cleveland makers are reported to have large accumula- 
tions in their yards, it is not without satisfaction that Midland 
ironmasters note that warrant stores have been heavily drawn 
upon, Whether the improvement which just now appears will 
be maintained is more than anyone is prepared to say. It is 
a sorry fact that cannot be gainsaid that not since early January 
of last year have makers’ and warrant prices on the North- 
East Coast been so low as are at present quoted. Still, the cir- 
cumstance that the Northern market is showing improvement 
of any sort is very weleome news, and assisted trade on ’Change 
this (Thursday) afternoon in Birmingham. 


Pig Iron Position. 

There is not much change in the Staffordshire and Mid- 
land pig iron position this week in respect of demand, and forge 
pig iron is still in demand much below the supply. Foundry 
iron, however, keeps up well, and this department is decidedly 
promising. Current prices are :—South Staffordshire common 
forge iron 50s. to 51s. per ton; part-mine iron, 52s. to 53s.; 
hot-air all-mine forge iron, 88s. to 90s,; all-mine foundry iron, 
92s. 6d.; and cold blast, 125s. per ton. Midland irons are 
selling at : -Northampton forge, 50s, to 52s. per ton; Derby- 
shire, 52s, and upwards ; North Staffordshire forge, 61s. and 62s.; 
and North Staffordshire best, 70s. per ton. 


Manufactured Iron Prices. 

Manufactured iron orders continue the subject of 
serious continental competition, and it is scarcely too much to 
say that in the common iron trade this competition takes all 
the heart out of business. Marked bars keep at £9, Earl Dudley’s 
brand at £9 12s. 6d., and John Bradley and Co.’s bars at £8. 
Merchant bars are £6 17s. 6d. to £7 per ton delivered. Birming- 
ham common bars, £6 12s, 6d. to £6 15s.; Belgian No. 3 iron, 
£5 12s. td. to £5 15s., delivered in the Midlands ; and North 
Staffordshire “‘ crown” bars, £7 15s. f.o.b. for export. Hoop 
iron is £7 15s.; gas strip, £7 to £7 2s. 6d.; galvanised corrugated 
sheets of 24 w.g., £10 15s. to £10 17s. 6d. for export, and £11 as 
the minimum for the home trade. Black sheets for galvanising 
and for merchant purposes are £7 17s. 6d. for steel singles and £8 
upwards for doubles. 


Steel. 


The rolled steel position is uncertain. Quotations 
are very irregular, and consumers this week hang back. 


Staffordshire Collieries and Non-Unionists. 


The four trade unions in the North Staffordshire Coal- 
field have issued an important manifesto concerning their agree- 
ment with the employers on the non-union question. Both 
coalowners and unions have agreed that lists of non-union men 
are to be submitted and ‘“ dealt with,” as the manifesto phrasing 
is, at a conference to be held before Christmas. At present 
there are 32,000 workmen employed, and nearly 31,000 of these 
are presumed to be in the federated unions. As members in 
arrears arc to be “ listed ” as non-union men, it is expected that 
the new move will greatly strengthen the union finances, as well 
as “ridding the pits,” as the men term it, of ‘‘ blacklegs.” The 
coalowners have intimated their willingness to dismiss non-union 
colliers, ‘The executive of the South Staffordshire Collieries’ 
Union is now trying to imitate the North Staffordshire leaders 
and induce the coalmasters to take action against non-unionists. 
It is expected that a conference will be arranged with the em- 
Ployers on the question shortly. : 





——_ 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


. MANCHESTER, Thursday. 
Market Still Featureless. 
Bachas _ THERE was about an average attendance on the Iron 
ane on Tuesday, but business in pig iron still continued 
broach | teh hand-to-mouth ’ character. Prices of Middles- 
chants rands were fairly well maintained, and there was little 

's* to note in other departments. Finished iron and steel 





fordshire, 58s. 6d.; Derbyshire, 58s. 6d.; Northamptonshire, 
58s. 9d.; Middlesbrough, open brands, 58s. 9d. Scotch, nominal : 
Gartsherrie, 71s.; Glengarnock, 69s.; Eglinton, 70s.; Summerlee, 
70s., delivered Manchester. West Coast hematite, 65s. 6d.: 
jast Coast ditto, 64s., both f.o.t. Delivered Heysham : 
Gartsherrie, 69s.; Glengarnock, 67s.; Eglinton, 68s.; Summerlee, 
68s. Delivered Preston: Gartsherrie, 70s.; Glengarnock, 68s.: 
Eglinton, 69s.; Summerlee, 69s, Finished iron: Bars, £7 15s.:, 
hoops, £8 7s. 6d.; sheets, £9 2s. 6d. Steel: Bars, £7; Lanca- 
shire hoops, £8 5x.; Staffordshire ditto, £8 5s. to £8 7s. 6d.; 
sheets, £9 to £9 5s.; boiler plates, £8 2s. 6d. to £8 7s. 6d.; plates 
for tank, girder, and bridge work, £7; English billets, £5 10s. 
to £5 15s.; foreign ditto, £4 10s. to £4 12s. 6d.; cold drawn steel, 
£10. Copper: Sheets, strips, &c., £83 per ton; small lots, 
lld. per pound ; rods, £81; tough ingot, £73 10s.; best selected, 
£74 10s. per ton ; copper tubes, 10{d.; solid-drawn brass tubes, 
8jd.; braved brass tubes, 93d.; condenser tubes. 93d.; condenser 
plates, 7?d.; rolled brass, 7§d.; brass turning rods, 7d.; brass 
wire, 7#d.; yellow metal, 7?d. per pound. Sheet lead, £24 5s. 
per ton. English tin ingots, £184 15s. to £185 per ton. 


The Lancashire Coal Trade. 


There was about the usual attendance on the Coal 
Exchange, but there was little change to note in the position 
generally. In house coal the mild weather still causes buyers 
to hold off, and inferior qualities are on the easy side. Whilst 
best slack is in small compass, prices favour buyers, and there is 
no disposition to renew contracts at the recent official advance. 
Quotations :—Best Lancashire house coal, 17s. 8d. to 18s. 10d.; 
good medium, 16s. 2d. to 17s.; domestic fuel, 13s. 5d. to 14s. 5d.; 
screened steam coal, lls. 6d. to 13s. 6d.; slacks, 9s. to 10s. 9d. 
per ton at the pit. 


Manchester Association of Engineers. 

To-morrow—Saturday-——evening a paper on ‘“ The 
Patternmaking Department in an Engineering Works ”’ will be 
read before the above society by Mr. Thomas Roberts. The paper 
will treat of the building and equipment of a modern pattern 
shop, the cost of material used in patternmaking, the pattern- 
making machine, the drawings for the pattern shop, the making 
and designing of patterns, the patternmaker, and the storage of 
patterns and timber. On Monday next a conversazione will be 
held, by invitation of the president. Dr. E. Hopkinson, at the 
Whitworth Institute. 


Deputy Engineering Surveyor. 

The Town Hall Committee of the Manchester Corpora- 
tion, at its meeting on Tuesday last, appointed Mr. Joseph 
Bertram Lloyd Meek deputy surveyor in the engineering depart- 
ment of the city surveyor’s office at a salary of £750. Mr. Meek isa 
Manchester man and has had considerable engineering experience. 
He was engaged upon the Great Central Railway extension to 
London on the Leicester and Rugby section, the Port Talbot 
graving dock, the dockyard and extension at Gibraltar, the King’s 
Dock, Swansea, and Singapore Harbour Works. 


The Engineering Trades. 


Although there is a tendency on the part of some local 
engineers to go out and meet trouble by anticipating a slump in 
trade, on the whole the engineering trades in this centre are still 
in a very satisfactory condition. This remark applies specially 
with regard to the machine tool industry, which is in a highly 
flourishing condition. Electrical engineers are also well off for 
work, but the textile machinists would welcome an improvement 
in the state of their order books. 


Widnes Transporter Bridge. 

This bridge, which spans the Mersey between Widnes 
and Runcorn, has been closed for about two months for improve- 
ments in the method of traction and lightering of the car. It 
was iormally reopened on Friday last by Sir John Brunner. 
The bridge has a single span of 1000ft. Previous to the recent 
alterations the transporter carriage and car bad been propelled 
by two electrically driven motors working through toothed gears 
on to driving wheels on the rail track. The electrical energy 
was generated by gas engines placed in an engine-house situated 
in the east tower on the Widnes side of the bridge. Mr. Mott 
advised the Corporation to alter the system of propulsion from 
that described to an electrically driven winch haulage system, 
similar to that in use on almost all the transporter bridges 
which have been built in this country and on the 
Continent, as the system would enable them to reduce the 
travelling load by some 30 per cent. These recommendations 
have been carried out. Instead of generating the electric energy 
at the site a supply has been arranged for from a local company. 
From this source of supply is operated a hauling winch having a 
barrel 4ft. in diameter, and of such a length that the necessary 
wire rope to enable the car to make its 1000ft. journey can be 
coiled in grooves. This winch is worked by electric motors, 
each of 40 horse-power, both of whici: will be used under ordinary 
cireumstar:ces, but one of which is capable of doing the work 
should the second break down from any cause. The car is con- 
trolled from the pilot-house, which has been placed above the 
shelter-house or. the car, but, if necessary, can be driven from the 
winch-house. These alterations have been carried out by Sir 
William Arrol and Co., urder the supervision—on behalf of Mr. 
Mott—of Mr. Robert Anderson. 


Barrow-tn-FurnEss, Thursday. 
Hematites. 


There is a quiet tone in the hematite pi: iron market, 
and new business is not particularly large. The demand for iron 
is easy and only prompt requirements are being seen to at present. 
In the meantime at the works throughout the whole district 
there is marked activity, and the iron being produced is going 
into immediate use. Steel makers at Barrow and Workington 
continue to be large users of iron. Not much is being shipped 
just now from Barrow except occasional cargoes to home ports, 
but last week some 450 tons of pig iron were dispatched to 
Antwerp. Such continental shipments are few and far between 
in these days. Prices are at the recently lowered rates, makers 
quoting 67s. per ton net f.o.b. for parcels of mixed numbers of 
Bessemer iron. In the warrant market there is quietness, 
and 61s. 3d. per ton net cash is the current rate. The stores of 
warrant iron are unchanged at 10,891 tons. The demand for 
special sorts of iron is steady. 


Iron Ore. 

The iron ore trade is, without exception, unchanged. 
There is a full demand on local as well as on general home account. 
Prices are inclined to ease down. Ciood average sorts are at 15s., 
and the best Hodbarrow ores are quoted still as high as 21s. 6d. 
per ton net at mines. The findings of ore at Ullbank, as mentioned 
last week, seem likely to play an important part in the future of 
the Cumberland and Furness iron trade. The proved tonnage 
is, with the exception of the Hodbarrow mines, which is the 
richest hematite deposit in the world, the best in Cumberland, 
and it is hoped if the bottom does not fall out of the demand for 
iron during the coming twelve months that the owners of the 
mine will be able again to put into operation their works at 
Askam, which have been standing idle for a few years. At these 
works there is only one furnace now, and that is capable of a big 
output, approaching 2000 tons of pig iron per week. The demand 





good output is being maintained of ship and other plates for locai 
as well as home shipbuilders. The rail mills are busy. The 
Workington rail departments are also well employed. The 
Barrow hoop and wire departments are pretty well employed. 
The branches on tin bars and steel billets are doing nothing just 
now. New business is fairly plentiful, but there is room for 
improvement. Rails of heavy section are quoted at £6 5s to 
£6 10s. per ton. Little is on offer in light rails, which are at 
£6 17s. 6d., or heavy tram sections, which are at £7 per ton. 
For steel ship plates there is a good full demand, and the current 
rate is £6 15s. to £7 per ton and boiler plates run about a pound 
more. Hoops are a steady trade at £8 15s. per ton. Tin bars 
and billets are not quoted at present. 


Shipbuilding and Engineering. 

- Vickers Limited to-day—Thursday—launched from 
their yard at Barrow a British battleship named Emperor of 
India. This craft represents the latest in speed and armament. 
Her construction has been delayed on account of labour troubles 
and accidents. 


Fuel. 
The demand for coal is brisk, with good steam sorts 
quoted at 16s. to 17s. 6d. per ton delivered. For coke there is a 
very full demand, with East Coast qualities at 22s. 6d. per ton 
delivered. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Pig Iron. 

As reports show is the case elsewhere, pig iron here has 
been in an unsettled state for some time past. So far as makers 
of West and East Coast hematite are concerned, they are, as a 
rule, still delivering on old contracts and as these are nearing 
the end they are becoming anxious to continue business at 
the best price obtainable. It is an open secret that between 
the highest prices and the lowest offered in Sheffield there is a 
difference of from 18s. to £1 a ton. There has not been much 
change recently, but makers have been endeavouring gradually, 
with the assistance of the reduction in the price of coke, to meet 
buyers’ requirements. Many buyers, however, from the fact that 
old contracts are still in existence, are not eager to purchase, 
and both selling and buying is very much from hand to mouth. 
Regarding Lincolnshire iron, during the past week there has been 
another cut in the official quotation of all brands by 2s. per ton. 
It is only about three weeks since the previous cut of ls. took 
lace. Prior to that the official quotations stood at 56s. 6d. for 
No. 4 forge, 57s. 6d. No. 3 foundry, and 58s. 6d. for basic, but it 
was quite an understood thing that makers desiring to close in 
with an offer 3s. below those figures were at liberty todo so. The 
first cut of a ls. and that which has just been made of 2s. only 
really bring prices down to the figure at which business has 
actually been done for some time. Officially the quotations now 
are :—No. 4 forge, 53s. 6d.; No. 3 foundry, 54s. 6d.; basic, 
55s. 6d., but it is understood that spot lots have been done at 
even less. It is quite expected, however, that the present reduc- 
tion will have the effect of stimulating business. In fact, there 
has been rather more buying both in the Lincolnshire and 
Derbyshire iron markets, there being little difference now 
between them in price. 


The Position of Coke. 

It is quite possible that before very long iron may be 
There may be some stocks in makers’ yards, but they 
are said to be not considerable. Coke prices, of course, have 
a great deal to do with the question. They are at present very 
firm at about 13s. to 13s. 6d. The fact is coalowners are finding 
it more profitable, especially where the beehive process of 
making coke is in operation, to sell slack rather than to turn it 
into coke at the present prices of the latter. Of course, if this 
action is continued the present stiffening in the price of coke 
may be followed by a shortage, hence a stiffening also in the 
price of iron by possibly more furnaces having been put out. 
It will perhaps be recalled that some such action as this operated 
immediately after the coal strike, the inflation of iron prices 
being very largely the consequence of the elevation of coke prices 

again consequent upon the demand for fuel. 


scarce. 


General Conditions. 


Although there is plenty of work in the armament 
departments in.the way of armour plate, ship castings, and guns 
to last a very long time, the traffic movements in and out do not 
appear to be nearly so brisk. ‘This is due to several causes, some 
of which I referred to a week ago. The moulders’ and steel 
smelters’ strikes—now, happily, over-—have naturally made a 
serious difference, and the Dublin trouble is affecting things here 
in a general way very much. The position in the Balkans and 
the disturbances in Mexico are maintaining the monetary 
stringency in Europe and contributing largely to the present lack 
of confidence felt everywhere, though the revival in the shipbuild- 
ing trade is expected to help matters very appreciably, especially 
after the turn of the year, for little alteration is looked for until 
that milestone has been passed. Engineers are well employed : 
steel works seem to have no idle moments; and the branches 
mentioned last week as having plenty to do show no signs of 
slackening off. The iron trade, however, continues depressed. 
though rather more orders are coming forward now ; but billets 
show very little improvement. Shell-making departments have 
as much work in hand as they can possibly turn out this side 
of Christmas, and there is little doubt in the present condition 
of things naval, other orders of this kind will be coming forward 
before long. Ammunition must be provided for the big guns 
in contemplation. In the latter connection it is stated, though 
not in official circles, that next year is to witness an enormous 
increase in armament orders, and that guns weighing 110 tons 
will be made for the newest battleships to be laid down during 
the ensuing twelve months. 


Fuel. 


Taking the position of the steam coal market all round, 
there is certainly an easier tendency. In many instances collieries 
are more pressing for business, and there is no doubt that any 
further falling off in shipments will result in price reductions— 
unless, of course, production is restricted. This is a somewhat 
unlikely event, as it must be remembered that outputs are daily 
increasing and new collieries are naturally anxious to find 
markets for their production. These can often only be secured 
by adopting a price-cutting policy. At the moment shipments 
are on a fairly large scale for the time of the year. The demand 
for industrial consumption shows little change. The heavy 
trades are taking good supplies, but in the lighter trades there 
is not so much activity as prevailed a short time ago. Forward 
business is practically at a standstill, buyers, in view of the 
weaker position, holding off the market and doing all possible 
to “‘ bear” values. The colliery position, however, in regard to 
forward business remains a firm one. In smaller fuels the tone 
is very weak, and special lots continue to be offered at lower 
rates. Current prices are per ton at pits as follows :—-Best 
South Yorkshire hards, 11s. 9d. to 12s.; best Derbyshire, lls. 3d. 
to lls. 6d.; second quality, 10s. 6d. to 1lls.; steam cobbles, 
10s. 6d. to Ils. 
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Steel Smelters’ Strike Ended. 

Last week I hinted that the way seemed clearer for a 
settlement of the strike of steel smelters at the works of Thomas 
Firth and Sons. The principal point in dispute was the question 
of the recognition of trade union officials. For about seventy 
years the firm has dealt personally with its employés in all 
disputes, but an arrangement amicable to both sides has now 
been made, and most of the men resumed work on Monday, 
the remainder going in on Tuesday, after a strike lasting about 
three months and affecting 300 workers. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron T-ade. 

THERE is « rather better feeling in the pig iron trade, 
especially so far as Cleveland kinds are concerned. Quite a 
number of inquiries are reported, and substantial contracts 
over periods next year could be made if sellers would do forward 
business at round about current rates, but they hesitate to commit 
themselves ahead on such terms. There has been a decided 
improvement this week in values of Cleveland pig, and it remains 
to be seen whether the upward movement is merely the result 
of temporary circumstances or whether it is a genuine trade 
reaction. But indications would seem to point to a steadier 
level of prices and to the cessation for the time of the downward 
trend which has checked business for so long. There is less 
pressure to sell in the warrant market, and the opinion is widely 
held that prices have now touched rock bottom. Makers, 
however, are still very cautious, and so far their ideas and those 
of buyers reveal a considerable divergence. Makers will not 
look at anything below 5ls. for No. 3 for spring delivery, while 
buyers still adhere to a figure some 2s. lower. Consequently, 
the inquiries so far have not resulted in much business, and 
there will have to be a further increase in warrant prices if any- 
thing like an active trade is to be done before the end of the 
year. Sellers are more inclined to hold out than they have been 
of late, and as there is a fair demand to be satisfied, prices may 
yet show some further improvement, notwithstanding that the 
general trade outlook is by no means satisfactory. The general 
market quotation for No. 3 G.M.B. Cleveland pig is 49s. 9d. 
f.o.b., while No. 1 has been advanced to 52s. 3d.; No. 4 foundry 
to 49s. 3d.; No. 4 forge, 49s.; and mottled and white iron, each 
to 48s. $9d.—all for early delivery. 


Hematite Pig Iron. 

The quietest branch of the staple industry at the present 
time is the hematite department, and further reduction in the 
make of this commodity is announced by the blowing out of 
another furnace at the Linthorpe-Dinsdale works. Extreme 
quietness characterises the trade, and the prevailing opinion 
is that prices will have to be still further lowered before buying 
to any extent is likely. It is long since so pessimistic a feeling 
was noticeable, and already quotations have fallen to lower 
rates than have ruled for over eighteen months past. A few 
more inquiries have been made this week on behalf cf Sheffield 
consumers, but they still regard the price as being too high, 
and little or no business has resulted. The general quotations 
for East Coast mixed numbers remain round 61s. 9d. for either 
early or forward delivery, and a few small lots have changed 
hands at about that figure. The No. 3 quality hematite has 
been selling at about 61s. 6d., but prices all round are very 
irregular, and the tendency seems still to be downward. 


Iron-making Materials. 

No improvement of any kind has yet taken place in 
the foreign ore trade. Business continues to be very quiet, 
and the renewed activity which is reported in some other quarters 
does not seem to have extended to this district. The imports 
of foreign ore this month under running contracts have been on 
a fairly large scale, averaging over 7000 tons per working day. 
Freights are higher, and sellers adhere to a nominal basis price 
of 19s. per ton for best Bilboa Rubio ore of 50 per cent. quality. 
The coke position remains very strong. The supply is still 
uneqnal to the demand, and deliveries are reported to be almost 
everywhere in arrears. The price consequently remains very 
stiff, and -good medium furnace qualities are unobtainable at a 
lower rate than 18s. 6d. per ton delivered at the works. 


Manuf.ctured Iron and Steel. 

The various branches of the manufactured iron and 
steel industries present few new features of moment. Specitica- 
tions on account of current contracts are satisfactory, but there 
is little or ne further inquiry at the moment. Output at bar 
mills is scarcely up to the average, with fresh business only of a 
very meagre description. Rail mills continue busy, but mostly 
on current orders, fresh inquiry and business being considerably 
easier than of late. No change in prices has been made as a 
result of the Association meetings this week. Consumers for the 
most part are still holding off in anticipation of reductions, but 
producers are not disposed to make any further concessions, 
owing to the high cost of production. The 5s. rebate is being 
maintained in the North of England, so that the reduction of 
10s. made by the Scottish makers is relatively only one of 5s. 
In Scotland, too, the trade is done through merchants, whereas 
here it is done directly with consumers. The following are the 
principal quotations :—Common iron bars, £7 10s.; best bars, 
£7 17s. 6d.; best best bars, £8 5s.; packing iron, £6; iron ship 
plates, £6 15s.; iron ship angles, £7 10s.; iron ship rivets, 
£8 10s.; iron girder plates, £7 5s.; steel bars, basic, £6 15s.; 
steel bars, Siemens, £6 15s.; steel ship plates, £6 15s.; steel 
joists, £6 12s. 6d.; steel! hoops, £7; steel strip, £6 15s.; steel 
sheets, singles, £8 5x.; stee! sheets, doubles. £8 10s.—all less the 
customary 2} per cent. Cast iron columns, plain, £7 7s. 6d.; 
east iron railway chairs, £4 15s.; light iron rails, £7; heavy 
steel rails, £6 10s.; steel railway sleepers, £7 10s.—all net at 
works. Galvanised corrugated sheets, 24 gauge, £11 f.o.b., 
less 4 per cent. 


Shipbuilding and Engineering. 

The shipbuilding trade on the North-East Coast ix 
briskly employed. Order books are well filled, and although new 
bookings have been rather few for some t'me back, an increase 
in that direction is likely to follow the recent reductions in ship- 
building material. Inquiries are already better, but no actual 
contracts are announced. It is reported that Armstrong, 
Whitworth and Co., Elswick, have received & provisional order 
from the Siamese Government for a small protected cruiser. 
Engineers have a large amount of work on hand, especially 
the marine departments, which are working at high pressure. 


Coal and Coke. 

In the fuel market there is a steady feeling, and prices 
ali round are maintained. Activity continues in the gas coal 
branch, demand being good and deliveries heavy, especially so 
far as the better qualities are concerned. Best Durham gas 
coal is 15s. 3d. to 15s. 6d., seconds, 14s.; and specials 16s. 
Bunker coal is in rather heavy demand, but an ample supply 
fully meets requirements. Ordinary Durham bunkers run from 
12s. 9d. to 14s. f.o.b.: superior sorts, 13s. 6d. to 14s.; and special 
kinds, 14s. 6d. to 15s. Coking coal is fairly well taken up at 
prices ranging from 13s. to I4s. A contract for good coking 
=malls is understood to have been made at 11s. 6d., delivered up 
to June next year. A report is current that the North-Eastern 
Railway Company is about to enter the markct for its annual 
requirements of locomotive fuel, which amount to half a million 








tons of varying grades. Coke is still very scarce, and prices 
are firm. Best foundry coke is 2ls. to 22s.; furnace coke, 
18s. 6d. to 19s.; and gas coke, Its. to 17s. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Pig Iron. 

Tur Glasgow pig iron warrant market has been fairly 
active during the week, the total turnover amounting to 15,000 
tons. A littie buying led to a slight recovery, but owing to 
discouraging reports from abroad, especially America, weakness 
again set in and there has been a further fall in prices of 104d. 
per ton. Cleveland iron closed at 48s. 6d. per ton cash buyers, 
and Cumberland hematite was quoted at 61s. 3d. per tot. cash 
and 61s. 6d. three months. 


Prices of Scotch Makers’ Iron. 

Scotch makers’ iron, with the exception of Glengarnock 
and Carron, have been reduced another 6d. per ton. Monkland 
is quoted f.a.s. at Glasgow, No. 1, 64s. 6d.; No. 3, €3s.; Govan, 
No. 1, 63s.; No. 3, 61s. 6d.; Carnbroe, No. 1, 69s. 6d.; No. 3, 
65s. bd.; Clyde, No. 1, 71s.: No. 3, 66s.; Gartsherrie, Summerlee, 
Calder, and Langloan, Nos. 1, 71s. 6d.: No. 3, 66s, 6d.; Glen- 
garnock, at Ardrossan, No. 1, 72s.; No. 3, 67 Eglinton, at 
Ardrossan or Troon, No. 1, 65s. 6 No. 3, 64s. 6d.; Dalmelling- 
ton, at Ayr, No. 1, 67 .; Shotts, at Leith, No. 1, 
71s. 6d.; No. 3, 66s. td.; Carron, at Grangemouth, No. 1, 
73s.; No. 3, 68s, per ton. Scotch hematite is quoted 64s. per 
ton for West of Scotland delivery. 


Scotch Steel Trade 

Several notable changes have taken place in the Scotch 
stecl trade since last week. Not only has the rebate system been 
abandoned in Scotland, but a further 10s. per ton has been taken 
off local prices, which are now £2 below the highest level of the 
year, the quotation for ship plates being £6 7s. 6d., less 5 per cent. 
for Clyde delivery. Land and marine boiler plates have been 
reduced 5s. per ton for home trade, making the price £7 7s. 6d. 
per ton, less 5 per cent. for Clyde delivery or equal. In the mean- 
time trade continues in an unsatisfactory position. Specifica- 
tions are still searece and outputs considerably affected. It is 
expected, hewever, that the latest reductions will have a bene- 
ficial effect on trade. 


Scotch Iron Trade. 

In sympathy with the reductions in steel makers’ 
prices several branches of the iron trade have also made con- 
cessions in rates. Makers of black sheets have reduced quota- 
tions 5s. per ton, but business is very dull. Orders are difficult 
to obtain, especially now that the Canadian season is at an end, 
but manufacturers are managing to keep plants running fairly 
consistently. Prospects are not bright, however, and it is prob- 
able that conditions will be still quieter very shortly. Galvanised 
sheet manufacturers have also reduced prices 5s. per ton, and 
though plants are running fully at the moment business is of a 
hand-to-mouth character. Foreign competition is adversely 
affecting the wrought iron tube trade. The export business is 
naturally most affected. A further fall in malleable iron prices 
has been reported. Since the beginning of June quotations have 
been reduced 32s. 6d. per ton and are now based on £6 17s. 6d. 
per ton, less 5 per cent. for “‘ Crown” bars for Glasgow delivery, 
and makers have booked a little extra business at the reduced 
rates. Hoops and bars are still being imported into the district. 


Scotch Coal Trade. 

The general condition of the Scotch coal trade continues 
satisfactory. A brisk business is being done in all classes, smalls 
being much stronger. Ells fully maintain their position and 
splint is very well booked. The demand for navigation and steam 
coal shows no sign of diminishing, and prices remain firm. 
Trebles, doubles, and singles are moving off well. Ell coal is 
quoted f.o.b. at Glasgow, 13s. 3d. to 13s. 6d.; splint, 13s. 3d. to 
l6s. 6d.; navigations, 15s. to 17s.; steams, 13s. to I4s. td.; 
treble nuts, 13s. 3d. to 13s. 6d.; doubles, 12s. to 12s. tid.; and 
singles, 10s. 6d. to Ils. per ton, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 

Contract business over 1914 continues to absorb 
great attention on the Cardiff coal market. One of the most 
important conchided this week is that for the supply of next 
year’s coals for the British Admiralty. Acceptances arrived 
this week, and although there is no definite information to go 
upon as regards the precise quantity which the authorities have 
arranged for, the general estimate is that the amount rather 
exceeds 1} million tons. Prices ranged from 17s. net f.o.b. 
for ordinary second qualities up to 18s. td. net f.o.h. for the best 
steams for the ordinary monthly quantities. These figures show 
an advance upon expiring contracts of about 9d. to Is. per ton, 
but in the case of the best coals the price of 18s. 6d. is less than 
colliery salesmen have been quoting to ordinary consumers. 
The figure firmly held for has been 19s., but it is no surprise that 
sellers have put in 6d. less for the Admiralty business,as this 
is regarded with so much favour by the collieries. The Trans- 
atlantique Steamship Company has fixed up the whole of its 
requirements from South Wales, running to about 300,0C0 tons 
of Admiralty qualities on the basis of 17s. net f.o.b. for ordinary 
seconds up to 18s. for superior descriptions. As regards other 
steamship companies, the Peninsular and Oriental, which usually 
buys about 300,000 tons to 400,000 tons, has purchased and taken 
principally ordinary second Admiralties at about 17s. net f.o.b., 
while the Union-Castle Steamship Company is also reported to 
have bought, but particulars are not available. Nothing definite 
has so far been heard as to the placing of the contract for 187,000 
tons of Monmouthshires for the French State Railways, but while 
there is a possibility of a small quantity being given to Pyman, 
Watson and Co., whose tender is reported to have been 25. 30f. 
c.i.f., leaving on the basis of 6f. freight about 15s. for the coal, 
it is regarded as practically certain that the bulk of this business 
will go to Germany. The Paris, Lyons and Mediterranean Rail- 
way’s order for 20,000 tons of Cardiff or Newport smalls to be 
delivered via Rouen for the Paris depots is known to have been 
lost to this district, and to have been secured by the Germans. 
Several fresh inquiries have, however, come on the market. 
The North of Spain Railways ask for tenders for 50,000 tons of 
ordinary Cardiff large, to be delivered into truck at the usual 
ports from January to October, 10,000 tons of patent fuel for 
January and February shipment, and 80,000 tons of fuel for 
delivery from January to October. ‘lenders have to be in by 
the 27th inst., and hold good to the 10th December. Another 
inquiry is for 45,000 tons of best Welsh steam coals for the 
Societi: Romana Carboni. 


Current Business and Prices. 

Current business has been on the quiet side, though 
the inquiry for Admiralty qualities for December has improved. 
The fact that stems were filling up for next month, which is 
a short one, has caused buyers to come in and cover for supplies. 
Prices have been well maintained for practically all descriptions 
of large, but somewhat more patchy conditions have prevailed 





for spot, in the first place owing to tonnage being delayed hi 
during the last day or two vessels have come along so teocly dia 
supplies are more than adequate for immediate requireme “4 
Loading berths have become difficult to obtain, and some colli nts, 
already show signs of requiring facilities for tipping immediatel” 
otherwise the shortage of empties may interfere with wan 
at the collieries. Small coals have mainteined a steady { ork 
Patent fuel is firm. Pitwood has been a merecuri,| maker 
Last week-end, owing te a scarcity of supplies, prices eee 
27s. 6d., but this week the arrival of half a dozen cargoes eay 
a drop until 23s. was freely offered by sellers Appeiine 
quotations :—Steam coal: Best Admiralty, large, 205, Gq = 
21 .; best seconds, 19s. 9d. to 20s, 3d.; seconds, 18s. dd. to io. 
ordinaries, 17s, 9d. to 18s, 6d.; best drys, 19s. to 19s. Gq. oni 
nary drys, 17s. to 17s, tid.; best bunker smalls, 10s, Gd, (, Ils 8d. 
best ordinaries, 9s. fd. to 10s, 3d.; cargo smalls, 7s, to "a bd. 
inferiors, 6s, 6d. to 7s.; washed smalls, Ls. to 12s: best Mos. 
mouthshire black vein, large, 17s. 6d. to 18s.; ordinary Westen, 
Valleys, 16s, 6d. to 17s.; best Eastern Valleys, 15s. 6d, {o ia: 
seconds, 14s, 9d. to 15s, 3d. Bituminous coal : Best households 
19s, to 20s.; good households, 17s, to 185.: No. 3 Rhondda, large, 
l6s, 6d. to 17s, 6d.; smalls, IIs. Gd. to 12s. 6d.; No. 2 Rhondda 
large, 13s, 6d. to 14s.; through, 11s, to 12s.; smalls, 8<. bd. to dQ. 
best washed nuts, 16s. to Its. 6d.; seconds, 14s. 9d. to [5s a4. 
best washed peas, I4s. to I4s. 3d.; seconds, 13s. 3d. 1 - 
Patent fuel, 20s. to 22s. 6d. Coke: Special foundry, 9% 
25s. 6d.; good foundry, 27s. to 29s.; furnace, 20s, to 


wood, ex ship, 22s, 6d. to 23s, 


arge, 


Newport (Mon.). 

A very healthy tone has been shown by Mon:nouthshirs 
coals during the past week. ‘l'onnage supplies have been good 
and the demand has been on a satisfactory scale. Best black 
veins have ruled firm, though the prospects of an early settle. 
ment of the trouble at Llanhilleth Colliery has rather influenced 
buyers to hold off in the hope of easier conditions. Collieries. 
however, are very fully stemmed both for the remainder of this 
month and next. A very substantial business has been done in 
Western Valleys round about I7s., while best Easterns hay 
rather improved. Quotations are approximately as follow - 
Steam coal: Best Newport black vein, large, 17s tc. to [g.. 
Western Valleys, 6s, 9d. to 17s.; Eastern Valleys, 15s. 6d. to 16s. 
other sorts, 14s. 9d. to 15s. 3d.; best smalls, 8s. 3d. to 8s, Od. 
seconds, 7s. 9d. to 8s. Bituminous coal: Best house, 18s, to 19. 
seconds, 17s. to 18s. Patent fuel, 19s. to 20s. Pitwood, ex-ship, 
23s. to 23s. tid. 


Swans‘a. 

The anthracite market has displayed a steadying 
tendency during the past day or two on improved tonnage 
arrivals. Anthracite large has met with a good inquiry, while 
the tone for coals for malting purposes is firm. Swansea Valley 
large has well upheld recent values, and inclination of machine. 
made cobbles has been towards improvement. Rubbly euly 
and duft have remained about stationary. Stem coals have 
ruled steady, with the exception of some of the inferiors, which 
have been easy for prompt loading. Approximate quotations: 
Anthracite : Best malting, large, 21s. 6d. to 23s. tid. net ; second 
malting, large, 19s. 6d. to 21s. net ; big vein, large, 18s. to 19s. 
less 2} per cent.; red vein, large, 15s. to 16s., less 24 per cent.; 
machine-made cobbles, 21s. 6d. to 24s. net; Paris nuts, 23s. td, 
to 26s, net; French nuts, 23s. 6d. to 26s. net: German nuts, 
23s. to 26s. net; beans, Its. 9d. to 18s. 9d. net ; macl.ine-made 
large peas, i3s. 3d. to 14s. net ; rubbly culm, 4s. {d. to 5s. 3d., 
less 2} per cent.; duff, 3s. 3d. to 3s. 9d. net. Steam coa!: Bes: 
large, 19s. 3d. to 20s. 9d., less 24 per cent.; seconds, I4s 9d. to 
lis. 9d., less 24 per cent.; bunkers, lls. to 12s., less 2} per cent.; 
smalls, 7s. to 8s., less 24 per cent. Bituminous coal: No, 3 
Rhondda, large, 17s. to 18s., less 2$ per cent.; through and 
through, 13s. 6d. to 14s. 6d., less 24 per cent.; smalls, 10s, (id, 
to Ils. 3d., less 24 per cent. Patent fuel, 17s. 3d. to 17s. %L., 
less 24 per cent. 


Iron and Steel Trades. ; 

The following are approximate values :——Pig iron: 
Hematite mixed numbers, 61s. cash and 61s. 3d. month ; Middles- 
brough, 49s. 1$d. cash and 49s. 44d. month ; Scotch, 55s, 14d. 
eash and 55s. 44d. month ; Last Coast hematite, 7s. 6d. to Xs, 
c.i.f.; West Coast hematite, 69s. per ton c.i.f. Steel bars: 
Siemens, £4 ]6s, 3d. per ton ; Bessemer, £4 15s. per ton. Steel 
rails, heavy sections, £6 10s, to £6 15s. Iron ore, Rubio, 18s, tid, 
to 19s, 


Tin-plate and other Quotations. 

Approximate values, 1.C., 20 4 
J.C., 20 x 28 56 sheets, 13s. 3d.; 1.C., 28 
26s.; 1.C. ternes, 28 20 112 sheets, 22s. Gd.; finished black 
plates, £9 10s, per ton; galvanised sheets, 24 g., £10 15s, per 
ton. Block tin, £179 per ton cash, £180 per ton three months. 
Copper, £66 2s. 6d. per ton cash, £65 2s. 6d. per ton three months. 
Lead: English, £18 17s. 6d. per ton ; Spanish, £18 12s, tid. per 
ton. Spelter, £20 15s. perton. Silver, 267d. per oz. 


112 sheets, 


20 112 sheets, 


ae 
oS.5 








Wits regard to the statement that Harland and Wolff, Limited, 
have just taken a prepcnderating financial interest in the new yar 
ot Mackie and Thomson at Irvine, Ayrshire, and that the yard 
may, for all practical purposes, be regarded as a branch establish- 
ment of the great Belfast firm, we learn that there has been no 
change in the firm’s arrangements at Glasgow. It is building 
vessels both at Govan and Irvine, the former of which will be 
launched shortly and towed to Belfast to receive her machinery, 
which is being constructed there. 


Tue InstiruTION OF AUTOMOBILE ENGINEERS.--A_ party 
of twenty-four of the graduates of the Institution of Automobile 
Engineers, accompanied by the President, paid a visit on the 
22nd inst. to the works of Vauxhali Motors, Limited, at Luton. 
They were received by Mr. L. H. Pomeroy, who personally con- 
ducted them around the works, many of the machines being 
kept specially working on the Saturday afternoon in order that 
the visit might prove of greater interest. Mr. Pomeroy informed 
the graduates that every engine sent out had first to be submitted 
to a test of half an hour’s duration at 249 revolutions per minute. 
Many of the well-known racing cars turned out by the firm at 
various times were inspected, together with a collection ol 
fragments of engines which had met with disaster during various 
trials. This proved to be a most interesting part of the visit. 
A number of special machines constructed by the Vauxhall Com- 
pany for its own special use were also secn. 

Contrscts.—Curran Brothers, of Cardiff, have just received 
from H.M. War-office an order fcr a large number of furnaces 
on the “Curran” patented system of furnace heating, to be 
erected at the Royal Arsenal, Woolwich.—-The  Mirrlees- 
Watson Company, Limited, has recently received orders tor 
condensing plant. for:—The City and Guilds (Engineering) 
College ; the Carron Company, Falkirk ; De Beers Consolidated 
Mines, Limited, Kimberley ; the New Jagersfontein Mining and 
Exploration Company, Limited; the kife Power Company + 
the Londonderry Collieries, Limited; Holytown Colliery, 
Rochdale ; the Wath Main Colliery Company, Rotherham; 
Bournemouth and Poole Electric Supply Company ; Oldham 
Corporation; Maltby Main Colliery; Harland and Wolff 
and the Fife Coal Company.—W. Holland and Sons, Limited, 
Miles Platting, Manchester, have placed an order with Edward 
Bennis and Co., Limited, of Little Hulton, Bolton, for a complete 
coal and ash-handling plant, which includes a coal conveyels 
ash elevator, and an ash bunker. 
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——————— 
NOTES FROM GERMANY, FRANCE, BELGIUM, Kc. 
; ‘From our own Correspundent.) 


Rheinland-Westphalia. 

Tuere have been slight aengiome of an improving 
dency in the iron and steel trade. The prices for bars have 
- shed bottom at last, and during this and tiie past week 
pag been firmly maintained at M.93 to M.94 p.t., froe 


rs have r 
bat <n or Diissaldorf. Hoops also show more firmness 


no tho previous quarter. In plates a little more life is 
; . and pipes are likewise reported to have been in better demand 
City 


yo and there. A thorough improvement cannot, however, be 
' aid until the spring, but producers are content to see the 
pie 4 of orders on their books increase, and they all look 
ose a to a good spring trade. ‘The most important event of 


wal : : 
ne week was the discussion of the formation of a General 
(erman Pipe Syndicate. November deliveries of the Stcel 
ier y 


Il show a falling off as compared with those in 
October, especially in sectional iron and semi-finished steel, 
which have been mn extremely weak request. Jn pig iron a 
fair business is being done, and orders for the first quarter of 
next year are beginning to come i. The hardware industry 
remains quiet as before. 

The Silesian Iron Market. 

There has been no new feature in the stee! trade during 
this and the last week, and in spite of the willingness on the 
part of producers to grant concessions, there is siill an absence 
ci any inclination on the part of buyers to make purchases 
except where absolutely necessary. 


The Steel Convention. 

Deliveries of the Steel Convention in October were 
524,891 t., as conspared with 520,392 t. in September this year. 
and 540,586 t. in October, 1912. Of the quantity above men- 
tioned, 157,607 t. were semi-finished steel, compared with 
142,522 t. in September, 1913, and 164,386 t. in Octcber, 1912 ; 
railway material, 239,405 t., as compared with 247,325 t., and 
198,567 t.; sectional iron, 127,879 t., compared with 130,545 t., 
and 177,639 t. 


Convention wl 


The German Coal Trade. 

Demand and inquiry were comparatively limited for 
engine fuel last week, owing to lack of activity in some depart 
ments of the iron business. ‘The Coal Syndicate, therefore, 
has resolved upon a reduction of M.1 p.t. in the prices of coal 
for coke making, and also for blast furnace coke from January Ist, 
1914, while other sorts cf fuel will be reduced M.0.50 p.t. on 
Aptil Ist. The South German coal market is in a normal 
condition, and exports have been lively at low rates. 


Austria-Hungary. 

Quietness continues to be the leading feature of the 
iron and steel market ; an improvement all round, however, is 
jooked for with the spring. Kates are the same as in previous 
weeks, further reductions being quite an exception, at least in 
the home business. 


More Firmness in Belgium. 

Some extensive orders were placed last week in finished 
iron, and the languid tone of former weeks has now given place 
to a steady and more lively business, which will probably 
increase in the new year. German competition, too, is less keen. 
Bars are in pretty good request for foreign requirements, and 
stand at £4 10s, p.t. for basic bars and £4 14s. p.t. for iron bars. 
Home producers continue to show reserve, and more than 1265f. 
to 130f. p.t. for basic bars and 132.50f. to 137.50f. p.t. for iron 
bars is rarely paid. Rods show a stiffening tendency at £4 19s. 
to £5 1s. p.t., and hoops remain firm at £5 8s. p.t., in some cases 
£6 p.t. being paid. The plate market has unfortunately not been 
touched by the improvement, and prices are weak and uure- 
munerative as before, both the home and foreign trade being 
without animation. Heavy steel plates for export are“quuted 
£5 ls, p.t., and for jin. plates £5 5s. is quoted, while inland prices 
vary between 130f. and 133f. p.t. for the heavy sorts of steel 
plates. A recent reduction in the prices of girders has caused 
the demand to improve; still the business put through is 
limited. Owing to a rebate of 3s. p.t. the export quotation 
to some countries has been decreased to £5 8s, and for home 
consumption 157.50f. p.t. has been quoted since November Ist, 
as compared with 167.507. p.t. previously. A quietening down 
is felt in rails, and the wire trade is dull as before. Next to no 
forward orders are being booked in crude iron. ‘The production 
of pig iron during the first nine months of this year was 
2,088,400 t., compared with 1,932,380 t. in the same period last 
year. Semi-finished steel is still being sold at 73s. to 74s. p.t. 
At the construction shops work is getting rather scarce, and the 
tenderings for rolling material for the State Railways are eagerly 
looked forward to, Orders tor 2000 goods wagons are expected 
to be given out. Belgian coalowners ace still experiencing a 
very dull time. Demand has considerably decreased, and a 
reduction in colliers’ wages took place on the Ist inst. 


The French Iron Trade. 

Quotations have been rather weakly maintained 
recently. Dealers in iron and steel report the business of the 
past few weeks to have been featureless and unsatisfactory. 
In consequence of the decreasing demand, the Comptoir Métal- 
lurgique de Longwy has reduced prices for next year’s business 
by 6f. p.t., foundry pig, No. 3, being quoted 84f, p.t., free 
Villerupt. Business is very quiet in the semi-finished steel 
trade; a fair export trade can, however, be done, and the 
returns for the first eight months of this year show an increase 
over those of last year. 








_Frencu Mine Layrers.—Referring to the article on the 
French mine layers Pluton and Cerbere, we are requested by 
the Chantiers et Ateliers Augustin Normand to say that the 
vessels were designed and drawn by the engineers at their yard. 


; THE AMERICAN SocteTy or NAVAL ARCHITECTS AND MARINE 
ENGINEERS.— -The twenty-first general meeting of the Society of 
: aval Architects and Marine Engineers will be held in Assembly 
ne No. |, Engineering Societies’ Building, New York City, on 
Thursday and Friday, December 11th and 12th. The following 
a 4 preliminery list of papers which have been promised :— 
‘ ) “ Relative Resistance of some Models with Block Coefficient 
ee and other Coefficients Varied,” by Naval Constructor 
rr Taylor, U.S.N., vice-president ; (2) ‘‘ Experiments on 

1 Fulton ; Effect of Bilge Keels,” by Professor C. H. Peabody, 
ee of council; (3) “The Safety of Passenger Ships at 
sie Fg! G. W. Dickie, vice-president ; (4) ‘Structure of 
Willa, as Affected by Demand for Increased Safety,” by 
by Par tatewood, member; (5) “Stability of Lifeboats,” 
the rofessor H. A, Everett, member; (6) ‘ A Substitute for 
(7) Admiralty Formula,” by E. A. Stevens, jun., member ; 
nad _— Engine in Marine Propulsion,” by John Reid, 
jax ; (8) ; The Evolution of the Lightship,” by George C. 
Stear : (9) Construction and Operation of Western River 
Policies ” by R. C. Wilson ; (10) “ ‘The Influence of National 
(11) nec Ships Design,” by Captain W. L. Rogers, U.S.N.; 
pes oe in Hulls of Ships, showing the Effects of Pitching 
p aeoboerg ra by James E. Howard ; (12) “ Change of Shape ot 
li. Volliers,”” by Naval Constructor S. F. Sinith, U.S.N., 
Capta; es (13) General Organisation of a Navy Yard,” by 
wt a8 1. S. Van Duzer, U.S.N., associate member; (14) 

“Noles on the Performance of s.s. Tyler ” by E. H. Rigg, member, 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 


address of the Communicator are printed im ttatics. 


When an abridgment is not illustrated the Specification is without 


drawings. 
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The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
pl of t 


plete specification. 





Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





INTERNAL COMBUSTION ENGINES. 


28,716. December 13th, 1912.—InrERNAL ComBUSTION ENGINE, 
C. Tuckfield, 5, Thames-view, East Molesey. and another. 

On each side of the crank shaft A a working cylinder B is 
The 


working pistons have rigid rods D, which rods are connected to 


erected and fastened at its lower end to the base plate C. 


N°28,716 





Fa 


arms KE projecting from a cylindrical guide sleeve F erected 
A return connecting-rod G 
H is a balancing tube 
connecting the two cylinders, the idea being to equalise the 
pressure should a miss-fire take place in one of them.—-November 


centrally over the crank shaft. 
jvins this sleeve with the crank shaft. 


5th, 1913. 


202. January 3rd, 1913.—ScAVENGING BY THE USE OF THE 
COMPRESSED AIR STARTING VALVES, ‘Trygve Mohn, 10, 


Rushford-avenue, Levenshulme, Manchester. 


A is the timing valve and B the automatic inlet valve used 
when starting the engine to control the admission of compressed 
The timing valve is driven by a cam C— 


air to the cylinder. 


N° 202 





By 







projection D—on the ordinary cam shaft, and opens at or about 
t By sliding the cam C on 
its shaft the projection D is thrown out, and the projection E 
This opens the timing valve at the commence- 
ment of the exhaust stroke, and admits a scavenging charge of 


the beginning of the power stroke. 
brought into play. 


compressed air to the working cylinder.—November 5tn, 1913. 


DYNAMOS AND MOTORS. 


13,084. January 9th, 1913. 


Paris. 
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This specification describes means for indicating at a central 
control station when one of a number of asynchronous electric 
motors required to run in synchronism is out of step with the 


d at the Patent-vffice Sale 
buildings, Chancery-lane, W.C., at 8d 


4 -IMPROVEMENTS IN SYSTEMS 
EmpLoyine Exectric Motors CoNTROLLED SYNCHRON- 
ousLy FROM A Distance, J. L. Routin, 2, Rue Olchanski, 





others. A is a shaft at the centrai station, driven to rotate in 
synchronism with the several motors when the system is normally 
working ; B is the shaft of any one of the motors; C is a cam 
mounted on shaft A and provided with a projection D; E is « 
cam mounted ov sheft B and provided with a flat surface F. 
GH represent two dumbed opposed springs, which at 
each rotation of shaft A momentarily come into contact with the 
»rojection D. J K are two diametrically opposed springs which 
cae on the cam E, and only lose contact therewith at the passage 
of the flat surface F. Lis a wire connecting spring G to spring J. 
M is a wire which connects spring H to spring K. N is a battery. 
P is an electro-magnet capable of actuating a s.gnal of the kind 
known as a telephone annunciator. Q is a wire connecting 
shaft A to shaft B through battery N and magnet P. So long 
as the shaft B rotates in synchronism with the shaft A no current 
can pass through the magnet P. But if the shaft B is out of 
step with the sheft A when the projection D comes into contact 
with spring G or H current passes through the electro-magnet P’, 
which operates the signal. It is necessary to have two lines 
L and M in order that the operation of the signalling device 
may be assured in case the receiver is locked in a position which 
breaks contact with one of the lines.—Noveinber 5th, 1913. 


16,526. July 18th, 1913.—ImpROVEMENTS iN OR RELATING TO 
DyNAMC-ELECTRIC MACHINERY, Siemens Brothers Dynamo 
Works, Limited, of Caxton House, Westminster. ‘ 

The invention relates to improved arrangements for securing 
the overhangs or end connections of the windings of alternating 
current dynamo-electric machines. In it a stiff overhang is 
obtained by forming the end connections between the slot con- 
ductors of metal strip and stiffening these connections by studs 
which, insuleted, pass through holes in the strip and which are 
fixed at their outer ends in insulated supports overhanging the 
core end plates. The studs preferably carry current to and 
from the clot conductors by fitting the inner ends of the studs 
into shoes attached to the ends of the slot conductors. Clips 
are then provided to make connection between the end con- 
nection strips and the studs. By the use of current conducting 
studs, the overhang may be arranged in one plane. In the 


N° 16,526 





drawings, the right-hand view shows a portion of the stator 
overhang of an alternating-current generator, that on the left a 
sectional end view on the line X-X. The letter A denotes the 
stator core plates ; B the core end plate ; and C fingers for stiffen- 
ing the teeth. The slot conductors are indicated D, D', there 
being one bar perslot. Theendconnectionstrips1,2,3 . . . 
12 connect the various conductors: the winding in the example 
shown being for a three-phase two-pole alternator having eight 
slots per pole per phase. The live insulated copper stiffening 
studs—E!, E*, E3, E4, E> and E®, E7 and E&’—are fixed at their outer 
ends into supports F, and are insulated from these supports 
which are screwed into the core end plates. There are half as 
many stiffening studs as slots to the circle equally spaced on 
each side of machine, the slots in between having a copper rod 
connecting the shoe on the end of the conductor in the slot to 
pons respective connection strip in the overhang.—November 5th, 


SWITCHGEAR. 


4945. February 26th, 1913.—ImMPROVEMENTS IN AND RELATING 
To Evecrric Circuir InrerRvuptiInG Devices, The British 
Thomson-Houston Company, Limited, of 83, Cannon- 
street, London, E.C. 

The invention relates more specifically to are extinguishing 
devices of the character in which a magnetic circuit is caused to 
act upon the are to disrupt it, such devices being commonly 
known as “ magnetic blow-outs.” Fig. 1 is a diagrammatic 
view illustrating the ordinary form of magnetic blow-cut, and 
Fig. 2 is a diagrammatic view of a magnetic blow-out con- 
structed in accordance with the invention. Referring first to 
Fig. 1, A represents the magnetising coil of a blow-out of ordinary 
form having a core B and pole pieces C and Dextending laterally 
from the core B. For purposesof illustration, these pole pieces C 
and D are shown as being parallel with each other and at right 
angles to the core B. The circuit breaking contacts are arranged 
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Fig. 2 


Fig. 1 


between the pole pieces C and D, and the are formed between 
these contacts is represented by the conductor E. Assuming 
that current is passing through the coil A from the terminal F. 
the direction of flux through the core and pole pieces will be as 
shown by the arrows extending along the pole pieces. Assuming 
that the current through the contacts and hence through the arc E 
is in a direction at right angles to the plane of the paper and 
flowing from the back to the front of the paper, the direction of 
the lines of force surrounding the are will be as shown by the 
arrows. It will be seen that the lines of force in the pole piece C 
are parallel with and in the opposite direction from the lines of 
force surrounding the are and between the are and the pole 
piece so that the are will be attracted toward the pole piece C. 
It is also seen that the lines of force in the pole piece D are parallel 
with and in the opposite direction from the lines of force sur- 
rounding the are Eand between the arc and the pole piece. The 
are will therefore be attracted toward the pole piece D. In 
other words, the are is drawn toward both pole pieces. Looking 
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now at the lines of force in the space between the two pole pieces, 
it will be noted that the direction is from the pole piece C to the 
pole piece D. The lines of force, therefore, surrounding the arc 
and between the arc and the coil will be in the same direction 
and will therefore cause the arc to be repelled from the coil. 
This repulsion is augmented by the attraction between the lines 
of force surrounding the are and the lines of force in the space 


between the pole piece but on the side of the are away from the 


coil. With this arrangement, therefore, the arc, while it would 
be repelled from the coil, would be blown toward the pole pieces. 
In Fig. 2, which illustrates the present invention, the are will 
be repelled from the pole pieceg and also repelled from the 
magnetising coil. This is accomplished by causing the lines of 
force in the portion of the pole pieces adjacent the arc to be 
reversed with reference to the direction of the lines of force in 
the main body of the pole pieces. By looking at this figure 
it will be seen that the directions of the flux in the pole pieces G 
and H are the same as in the pole pieces D and C cespectively of 
Fig. 1, and the direction of the flux, therefore, between the pole 
pieces is the same as before. The direction of the current, 
however, through the are is also the same as in Fig. 1. As 
shown in the drawings, the flux in the bent ends J and K of the 
pole pieces is in the reverse direction from that in the main body 
of the pole pieces. The direction of the flux, however, between 
the pole pieces is not changed. Following now the direction 
of the lines of force, as indicated by the arrows, it will be foupd 
that the flux in the end portions J and K of the pole pieces is 
parallel with and in the same direction as the flux in the field 
surrounding the arc,and the are will therefore be repelled from 
both poles, and thus be forced to assume a position intermediate 
the poles. It will be noticed, however, that the direction of the 
flux in the field between the pole pieces is the same as the direc- 
tion of the flux surrounding the are and between the arc and the 
winding so that the are will be repelled from the winding. This 
effect will be augmented by the attraction between the lines of 
force in the two fields on the side of the are away from the 
windings. The result of this arrangement is that the arc is not 
only repelled from the pole pieces, but is also blown away from 
the winding.— November 5th, 1913. 


TRAMWAYS AND RAILWAYS. 


24,417. October 25th, 1912.—Axte Journat Box, M. E. 
Curwen, 110, Cannon street, London. 
The axle box casing is provided with two horns A formed 
with seats B for bearing springs. Inside the box the axle bears 
against a piece C held in place between two lugs D, depending 


from the top of the casing. The hole in the box through which 
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the axle passes is closed by a packing ring E and collar F, which 
rotate with the axle. At its end the axle is recessed at G for 
the reception of a check plate H. The axle box is divided by a 
partition J into a main chamber K and an oil reservoir L. A 
slot M in this partition accommodates the wick portion of the 
oiler N.—November 5th, 1913. 


PUMPING AND BLOWING MACHINERY. 


8321. April 9th, 1913.-Steam DisTRiBpuTING VALVE FOR 
DrrectT-acTiInG STEAM Pumps, J. Gourléy and two others, 
of P. H. Carruthers and Co., Limited, 27, Hamilton-street, 
Polmadie, Glasgow. 
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The piston valve A is free to reciprocate within the casing B, 
and is provided with steam inlet passages C and exhaust passages 
D, one of each leading to each end. These passages are con- 
trolled by an auxiliary valve E reviprocated across a flat fave 


on the piston valve. The invention consists in applying an 
adjustable conical projection F at each end of the casing. As 
these cones enter the orifices of the exhaust passages D they 
gradually restrict the outlet, and by their adjustment the piston 
valve may be brought to rest in any desired position.—-November 
5th, 1913. 


ORDNANCE AND ARMOUR. 


24,978. October 31st, 1912.--GuN MountT1NGs, Vickers Limited 
and another, Broadway, Westminster, London. 

The undercarriage or frame A slides vertically on guide rails B. 

Pivoted to it at C are four legs D, each of which at its other end 
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is pivoted to a crosshead E. The crossheads slide in a pair of 
horizontal guides F, and to raise or lower the gun are reciprocated 
by two interconnected screw shafts G driven by, say, an electric 
motor H.—November 5th, 1913. 


SHIPS AND BOATS. 


24,398. October 25th, 1912.—AppLIcATION OF INTERNAL 
ComBusTION ENGINES TO MARINE Proputsion, The Hon. 
Sir C. A. Parsons, Heaton Works, Newcastle-on-Tyne, 
8S. 8. Cook, Wallsend, and Dugald Clerk, London. 

The object of this invention, it is stated, is the application of 
Diesel engines to marine propulsion in such a way as to obtain 
large powers with moderate weights. It is found in practice 
that the weight per horse-power of similar engines of this type 
is proportional to the cylinder diameter. It is therefore pro- 
posed to obtain the power required to drive, say, a war vessel 
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by the employment of a large number of small engines, say, 
500-1000 horse-power each, The engraving shows an arrange- 
ment for a quadruple screw, 28,000 horse-power installation in 
an engine-room “no larger than that required for the existing 
steam machinery used in war vessels.” Each shaft carries 
three large gear wheels A—placed if desired at node peints in 
order to prevent undue vibration of the shafts—and roumd each 
such wheel are arranged four smaller wheels B. 
are coupled through clutches C with in each case an engine unit 
D. The two wing shafts, as shown, extend farther forward 
than the two central shafts.— November 5th, 1913. 


MINES AND METALS. 


6336. March 14th, 1913. 
TO ELEcTRO-sTATIC SEPARATORS, Jakob Kraus, of 2, 
Wolfenbiittlerstrasse, Brunswick, Germany, director, 
and Dr. Erich Oppen, of 194, Wolfenbittlerstrasse, Bruns- 
wick, Germany, engineer. 

The inventor points out that in the known constructions of 

the electro-static separators in which dielectric bodies are em- 

ployed for attracting the materials to be separated, it may be 
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observed that the dielectric bodies are very rapidly covered 
by the attracted material, whereby further separation is pre- 
vented. If, on the other hand, non-insulated electrodes are 
used, the attracted particles are again repelled by the attracting 
pole and have to cross the paths of the non-attracted particles, 
which, of course, has a detrimental effect upon the separation. 
The arrangement according to the present invention has for its 
object to obviate these disadvantages. According to the con- 








struction shown in the drawing attached to the specification, 
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the material which, if desired may be charged, flows fro 
funnel and falls freely between two electrodes A and Bua M4 
effect the separation, The attracted particles adhere hich 
to the travelling bands C, D, and are carried by the bands 0 y 
the electro-static field. Brushes E, F, which may be stations 
or rotating, serve for scraping or brushing away tho adher 
particles. Partitions G made of sheet iron or any suitable 
material serve for accurately limiting the separation zoneg : 
well-known manner. The separated products are draws at 
at H. ' The dielectric bands C, D pass over rollers J, kK orL 
which may be driven by belts O, P, or in any other suitable 
manner. A represents a smooth electrode, whereas B shows 
way of example an electrode provided with pole points fop the 
purpose of producing a divergent field. The connections of the 
electrodes to the two poles of a generator of static electrigj 
are designated by Q and R.-November 5th, 1913. ty 


SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,074,334, Pipe Currinc Macuine, W. W. Vosyper, Toledo 
Ohio, assignor to the Toledo Pipe Threading Machine Com. 
pany, Toledo, Ohio, a Corporation of Ohio.—Filed April 4th, 
1912. 

The work-holdirg collar has its inner end portion annular} 
reduced to form a circumferential recess. A die-carrying heat 
fits against the inner end of this collar and has an annular portion 


working in the groove and co-operating with the adjacent end 
edge of the collar to hold the collar and head in assembled 
relation for relative rotary movements. This annular portion 
has its outer edge toothed to form a crown gear on the head, 
which gear has its teeth covered by the side wall of the collar 
groove. A driving pinion is mounted in a part of the collar 
whereby its teeth are enclosed and mesh with the tecth on the 
annular portion of the head. ‘There are three claims. 


1,074,627. MUFFLER OR SILENCER FOR GAS Enaines, C. H. 
Kenney, New London, Conn.—Filed March 29th, 1913. 
The muffler comprises a hollow spherical member provided 
with a centrally disposed division plate. An arched plate is 
arranged on this division plate, and forms an arched passage, 
There are two chambers, one upon each side of the division plate 
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and openings in the division plate form communications between 
these chambers. The chambers, together with the arched 
passage, form a sinuous passage or course for the products of 
combustion. A cylinder is secured to the spherical member 
and provided with baffles to form an undulated passage into 
which the products of combustion from the sinuous passage 
may enter. There are six claims. 


1,074,635. INTERNAL ComBusTION ENGINE, L. A. Mareolte, 
Beverly Cove, Mass., assignor of one-half to W. Herd, Beverly 
Cove, Mass.—Filed July 15th, 1912. a 

The engine includes a casing with a rotor mounted in it. 

The casing is provided with two explosion chambers communl- 

cating with its interior and with a compression chamber common 

to both explosion chambers. Oscillatory valves control the 
communication between the compression chamber and the 
explosion chambers. A piston is mounted in the compression 
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chamber, and there are means for reciprocating the piston 10 it. 
The valves are provided at their outer ends with crank arms. 
Link rods are pivotally connected to these arms and to a rocker 
bar. An intake valve is adapted to control the passage of an 
explosive charge into the compression chamber, and a valve rod 
is connected to the intake valve. A cam shaft provided with @ 
cam engages with the valve rod and with other cams, and push 
rods are engaged by the other cams and act against the rocker bats 





There are seven claims, 














